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MEMORANDUM 

MEMORANDUM 

To: CIR Expert Panel and Liaisons 
 

From: Lillian C. Becker, M.S. 
Scientific Analyst and Writer 
 

Date: 
 

August 18, 2014 
 

Subject: Re-review of PG Esters As Used In Cosmetics 
 

 

Attached is the re-review of the PG dicaprylate family, now called the PG esters.  The original 
report, that included 13 PG esters, was published in 1999 with a safe as used conclusion.  In 
addition, propylene glycol stearate and propylene glycol stearate SE (1983, reaffirmed in 
2005), and propylene glycol diisononanoate (2011) were also determined to be safe as used.  
The previous reports are included in this packet.  Other related PG ester ingredients that 
have not been reviewed have also been identified and incorporated into the PG ester group.   

No unpublished data have been submitted by the Personal Care Products Council (Council) 
except for concentration of use information.  New data from the literature have been added to 
the report. 

The Panel is to examine the new data and decide whether to affirm the conclusion or to 
reopen this safety assessment to change the conclusion.  The Panel is also to review the 
additional ingredients and decide if any or all belong in this group of PG esters.  If so, then 
the Panel is to open the re-review to add these ingredients.   
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History – PG Esters 
 

1983 - PG stearate and PG stearate self-emulsifying published with safe as used conclusion.  
Confirmed in 2005. 

 
1999 – PG dicaprylate family - propylene glycol (PG) dicaprylate, PG dicaprylate/dicaprate, PG 

dicocoate, PG dipelargonate, PG isostearate, PG Laurate, PG myristate, PG oleate, PG 
oleate SE, PG dioleate, PG dicaprate,PG diisostearate, and PG dilaruate published with 
Safe as used conclusion. 

 
2010 – PG myristate published with safe a used conclusion. 
 
2011 – PG diisononanoate in the pelargonic acid (nonanoic acid) and nonanoate esters 

published with a safe as used conclusion. 
 
2013 - PG dicaprylate family due for RR. 
 
September, 2014 – Panel examines re-review of PG dicarpylate family.  Expected to reopen to 

add 14 ingredients to the original 13 (consolidating several of the ingredients in the 
reports above). 
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PG Esters Data Profile for September, 2014.  Writer - Lillian Becker 
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Search Strategy for PG Esters 

SciFinder:  CAS Nos and INCI names – 39 ordered. 

 Structure search – 743 hits, culled by index terms (toxicity, dermal, etc) to 35.  0 useful. 

 

Google:  CAS Nos and INCI names – nothing useful/new. 
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INTRODUCTION 
This is a safety assessment of propylene glycol esters (PG esters) as used in cosmetics using the available relevant 

scientific literature and unpublished data provided by industry.  The PG esters in this report are listed in Table 1.  These 
ingredients mostly function as skin-conditioning agents-emollient and as surfactants – emulsifying agent. 

In 1999, a safety assessment of 13 PG esters was published by the Cosmetic Ingredient Review (CIR) Expert Panel 
(Panel) with a conclusion of safe as used.1  These were: 
 
propylene glycol dicaprate   
propylene glycol dicaprylate   
propylene glycol dicaprylate/dicaprate   
propylene glycol dicocoate   
propylene glycol diisostearate   
propylene glycol dilaurate   
propylene glycol dioleate  

 
propylene glycol dipelargonate   
propylene glycol isostearate   
propylene glycol laurate  
propylene glycol myristate   
propylene glycol oleate   
propylene glycol oleate SE (self-emulsifying) 

 
Several other PG esters have been reviewed by the Panel:  propylene glycol stearate, propylene glycol stearate SE, and 
propylene glycol diisononanoate.2-5  Other ingredients that have not been reviewed by the Panel have also been added to this 
safety assessment: 
 

propylene glycol behenate 
propylene glycol caprylate  
propylene glycol cocoate  
propylene glycol dicaproate   
propylene glycol diethylhexanoate   
propylene glycol distearate   

propylene glycol diundecanoate   
propylene glycol heptanoate  
propylene glycol linoleate   
propylene glycol linolenate   
soybean oil propylene glycol esters

 
 

Because of their structural and functional similarities, these 27 ingredients are being grouped together as PG esters.  
Table 2 lists previous safety assessments of the ingredients in this safety assessment that have been separately review by the 
Panel.  The summaries of these reports are provided below.   

Because the safety of the associated chemicals may be relevant to the safety of the PG esters, safety assessments of 
related ingredients (ie, propylene glycol and the acids from which these esters are the products of) are also listed in Table 2.  
The table indicates the conclusions reported previously for those individual components.  These ingredients are representative 
of the starting materials of these PG esters, by definition.  Summaries of these safety assessments are provided below.  
Coconut acid, pelargonic (nonanoic) acid, isostearic acid, oleic acid, lauric acid, myristic acid, stearic acid, and glycine soja 
(soybean) oil were found to be safe as used.  Propylene glycol, alkyl ethylhexanoates, and stearyl heptanoate were found to 
be safe as used when formulated to be non-irritating.  Behenic acid, capric acid, caproic acid, caprylic acid, diheptanoates, 
linoleic acid, undecanoic acid, potassium oleate, potassium oleate have not been reviewed.  Heptanoic acid is not a cosmetic 
ingredient.  The data from the existing safety assessments included in Table 2 are already published; only new data will be 
included in the body of this safety assessment. 
 

SUMMARIES OF REPORTS THAT INCLUDE PG ESTERS 
Propylene Glycol Esters and Diesters (1999) 

The limited information on chemical properties of Propylene Glycol esters and diesters indicates that, generally, 
these ingredients are soluble in most organic solvents.1  Methods of production that have been reported for some of the esters 
and diesters included in this review are as follows: Propylene Glycol Oleate is produced via the acylation of propylene 
glycol with oleic anhydride, and the dioleate is a product of the reaction of propylene glycol with oleic acid chloride. 
Propylene Glycol Dicaprate is a product of the reaction of decanoic acid with propane-1,3-diol.  Similarly, Propylene Glycol 
Dicaprylate is produced by reacting propane-1,2-diol and octanoyl chloride with pyridine.  Pyridine is also used in the 
production of Propylene Glycol Dipelargonate and Propylene Glycol Dilaurate. Propylene Glycol is a product of the 
reaction of nonanoyl chloride and C12H2403 with pyridine, and, Propylene Glycol Dilaurate, a product of the reaction of 
lauroyl chloride and propylene glycol with pyridine. 

Cosmetic uses of Propylene Glycol esters and diesters include skin-conditioning agent-occlusive, viscosity 
increasing agent-nonaqueous, skin conditioning agent-emollients, and surfactant-emulsifying agents.  These ingredients are 
used widely in a variety of rinse-off and leave-on cosmetics products.  Data submitted to CIR by the cosmetics industry in 
1995 indicated that Propylene Glycol diesters were used at concentrations up to 51.7%, and, Propylene Glycol esters, at 
concentrations up to 22%.   
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Propylene Glycol Dicaprylate/Dicaprate and Propylene Glycol Dipelargonate promoted the percutaneous 
penetration of drugs across excised human skin/hairless mouse skin in vitro.  Propylene Glycol Laurate was classified as 
practically nontoxic (LD50 > 34.6 g/kg) when administered orally to rats. 

In two skin irritation studies involving rabbits, Propylene Glycol Dicaprylate/Dicaprate and Propylene Glycol 
Laurate were classified as minimally irritating and slightly irritating, respectively.  Propylene Glycol Dicaprylate/Dicaprate 
was also classified as an insignificant comedogen in rabbits. 

Antitumor activity (in vivo) in ddY mice was observed following the intraperitoneal injection of Propylene Glycol 
Myristate, but not Propylene Glycol Oleate.  Skin irritation was not observed in either of the three subjects patch tested with 
a 95% ethanol:Propylene Glycol Dicaprylate/Dicaprate mixture (20:80). Patches were removed at 24 hours postapplication.  
Similar results were reported for a fourth subject patch tested with a 95% ethanol:Propylene Glycol Dicaprylate/Dicaprate 
mixture (40:60). 
 
Propylene Glycol Stearate and Propylene Glycol Stearate SE (1983) 

Propylene Glycol Stearate (PGS) is a mixture of the mono- and diesters of triple-pressed stearic acid and propylene 
glycol.3  Propylene Glycol Stearate SE (PGS-SE) is a self-emulsifying grade of PGS that contains an additional 5%-6% 
potassium stearate and 7%-10% free stearic acid.  They are used in a wide variety of cosmetic products at concentrations of 
up to 25% for PGS and up to 10% for PGS-SE (1979 data).  PGS is also approved for a variety of pharmaceutical uses and 
is considered Generally Recognized as Safe (GRAS) for food use. 

Studies with 14C-labeled PGS show that it is readily metabolized following ingestion.  In rats, the acute oral LD50 
has been shown to be approximately 25.8 g/kg.  The raw ingredient produced no significant dermal toxicity, skin irritation, 
or eye irritation in acute tests with rabbits.  Subchronic animal studies produced no evidence of oral or dermal toxicity.  A 
chronic six-month feeding study showed no signs of toxicity when a mixture containing 17% propylene glycol monostearate 
was incorporated at 10% into the diets of rats and dogs.  Propylene glycol monostearate was negative in in vitro microbial 
assays for mutagenicity. 

Although PGS-SE has not been tested as extensively as PGS, it produced no apparent significantly different results 
in any of the animal tests.  The acute oral LD50 in rats is estimated to be greater than 32 g/kg.  The ingredient per se 
produced no significant skin or eye irritation in Draize rabbit irritation tests, and it was not a sensitizer in a guinea pig 
sensitization test. No other subchronic or chronic studies were available. 

In clinical studies, PGS produced no significant skin irritation at concentrations up to 55% in 24-hour single insult 
skin patch tests.  A 28-day controlled use test on a product containing 2.5% PGS demonstrated no cumulative irritation with 
normal product use but mild to moderate irritation with a challenge skin patch; the offending ingredient was not identified. 
Several skin sensitization tests on product formulations containing 1.5%-2.5% PGS showed no evidence of sensitization 
reactions in a total subject population of 4084.  Two photo-contact allergenicity tests on product formulations containing 
1.5% PGS were negative. 

No clinical data were available for PGS-SE. However, the chemical components of PGS-SE that distinguish it from 
PGS have been considered previously to be safe, and the information generally applicable to PGS is considered applicable to 
PGS-SE. 

 
Propylene Glycol Myristate (2010) 
 Information not relevant to propylene glycol myristate has been removed. 

This report addressed the safety of the following inorganic salts and esters of various fatty alcohols of myristic acid, 
including: … propylene glycol myristate. 

Analytical methods include TLC, gas-liquid chromatography, x-ray powder diffraction, GC, infrared spectrometry, 
HPLC, MS, gravimetry, and histochemical staining. 

… propylene glycol myristate…[is] reported as used and/or have reported concentration of use. 
Myristic acid…enhanced the dermal penetration of several drugs. 
Myristic acid was nonirritating in a single insult occlusive patch test and slightly irritating in a repeat open patch 

test on rabbits. 
In clinical primary and cumulative irritation studies, myristic acid was nonirritating.  

 
Propylene Glycol Diisononanoate (2011) 

Information not relevant to propylene glycol diisononanoate has been removed. 
Pelargonic acid and nonanoate esters are cosmetic ingredients that function as skin-conditioning agents in 

cosmetics.4   
Straight-chain pelargonic acid esters are likely hydrolyzed to component alcohols and pelargonic acid, which is 

further metabolized by β-oxidation. Iso-fatty acids and straight-chain fatty acids both are metabolized at the β-carbon to 
yield 2-carbon fractions by mitochondrial and microsomal fractions of rat liver homogenate.  Additionally, iso-fatty acids are 
oxidized at the ω carbon to ultimately form 3-carbon dicarboxylic acids.  The enzymes catalyzing the ω-hydroxylation are 
present in the mitochondrial and microsomal fractions, whereas the enzymes catalyzing further oxidation into carboxylic 
acids are in the soluble fractions of rat liver homogenate.  With the exception of pelargonic acid and ethyl pelargonate, 
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specific information relating to the metabolism of the remaining ingredients reviewed in this safety assessment was not 
identified in the published literature.  Branched-chain fatty acid metabolism involves initialrx-oxidation, which is followed by 
the β-oxidation pathway. 

Octanol-water partition coefficient (logP) and mw data included in the safety assessment may be used to predict the 
skin penetration potential of pelargonic acid and its esters/ester moieties.  Most of the ingredients reviewed in this safety 
assessment have a logP of >5 and a mw of <500.  Compounds with a LogP of >5 and a mw of >500 are less likely to 
penetrate the skin.  For example, cholesteryl nonanoate has a logP of 10 and a mw of >500, suggesting that dermal 
absorption is unlikely.  The skin penetration enhancement effect of pelargonic acid on other chemicals has been 
demonstrated in vitro using human stratum corneum and hairless rat skin.   
 

CHEMISTRY 
 The PG esters are the esters and diesters of propylene glycol and the corresponding acid or acids.  Propylene glycol 
dicaprylate/dicaprate, propylene glycol dipelargonate, propylene glycol laurate, propylene glycol dilaurate, propylene glycol 
oleate, propylene glycol dicaprylate/dicaprate, and propylene glycol laurate are liquids that are either clear or yellowish.1  No 
impurities have been identified in the published literature.  Structures are provided in Table 1. 
 

USE 
Cosmetic 

The Food and Drug Administration (FDA) collects information from manufacturers on the use of individual 
ingredients in cosmetics as a function of cosmetic product category through the Voluntary Cosmetic Registration Program 
(VCRP).  A survey was conducted by the Personal Care Products Council (Council) of the maximum use concentrations for 
ingredients in this group (Tables 3-5).6,7 
 Both historical and current use data are provided in Table 3.  In 2014, propylene glycol dicaprylate/dicaprate was 
reported to have the greatest number of uses reported to the VCRP at 525, which is an increase from 202 in 1995.1,6  This 
ingredient had reported uses in all exposure types.  Propylene glycol dicaprylate also increased in reported uses from 1 in 
1995 to 102 in 2014.  The other previously reviewed ingredients have decreased in the number of reported uses; these are 
mostly reported to be used in dermal products, in the eye area, and in lipsticks.  Of the ingredients being reviewed for the first 
time in this safety assessment, only propylene glycol dicprylate and propylene glycol diethylhexanoate have uses reported to 
the VCRP, 49 and 28 uses, respectively (Tables 4 and 5).1,5,6,8 

Propylene glycol dipelargonate was reported to be used at the highest concentration of 60% in perfumes; an increase 
from a highest concentration of use 33.796% in hair preparations in 1995.  This was followed by propylene glycol 
dicaprylate/dicaprate at 51.8% in blushers, an increase from a highest concentration of use from 45% in a blush.  The rest of 
the ingredients with current reported concentrations of use were 22% or less.1,5,7,8 
 In some cases, reports of uses were not received in the VCRP, but concentrations of use data were available.  For 
example, propylene glycol dicaprylate/dicaprate was reported to be used in a baby formulation at 2.5%, but there were no 
data of any baby products in the VCRP.  In other cases, use was reported in the VCRP, but a use concentration was not 
provided in the industry survey.  For example, Propylene glycol dicaprylate/dicaprate was reported to be used in a deodorant 
in the VCRP, but the industry survey did not report any concentrations of use in that category.6,7 

PG esters were reported to be used in hair sprays (propylene glycol dicaprylate/dicaprate up to 0.13%) and in spray 
face and neck skin care products (propylene glycol diethylhexanoate up to 2%) and could possibly be inhaled.  Propylene 
glycol dicaprylate/dicaprate and propylene glycol diethylhexanoate were reported to be used in deodorants, which may or 
may not be aerosols or sprays.   Propylene glycol esters are also reported to be used in face powders (eg, propylene glycol 
dicaprylate/dicaprate up to 38%).  In practice, 95% to 99% of the droplets/particles released from cosmetic sprays have 
aerodynamic equivalent diameters >10 µm.9-12  Therefore, most droplets/particles incidentally inhaled from cosmetic sprays 
would be deposited in the nasopharyngeal and bronchial regions and would not be respirable (ie, they would not enter the 
lungs) to any appreciable amount.9,12  There is some evidence indicating that deodorant spray products can release 
substantially larger fractions of particulates having aerodynamic equivalent diameters in the range considered to be 
respirable.9  However, the information is not sufficient to determine whether significantly greater lung exposures result from 
the use of deodorant sprays, compared to other cosmetic sprays. 
 

Non-Cosmetic 
 The mono and diesters of propylene glycol are permitted as direct and secondary food additives (Table 6). 
[21CFR172.856, 21CFR173.340]  Propylene glycol esters are permitted as indirect food additives for adhesives and 
components of coatings for packaging that comes in contact with food. [21CFR175.105, 21CFR175.300, 21CFR176.170, 
21CFR176.210, 21 CFR177.2800, 40CFR180.1250] 
 

TOXICOKINETICS 
Penetration Enhancement 

In multiple in vitro experiments, several PG esters enhanced the permeability of drugs through human and animal 
skin (Table 7).  Propylene glycol caprylate increased the dermal penetration of diclofenac through rat abdominal skin.13  
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Propylene glycol oleate, propylene glycol dioleate, propylene glycol linoleate, propylene glycol dilinoleate, propylene glycol 
linolenate, and propylene glycol dilinolenate (1%) enhanced the dermal penetration of lidocaine (1% in tetraglycol-distilled 
water 1:1 w/w) through pig ear skin using a Franz cell by ratios of 1.91, 2.11, 1.68, 1.44, 1.70, and 1.37, respectively, when 
compared to controls.14  Propylene glycol dipelargonate increased the dermal penetration of [3H(G)] heparin sodium salt, 
thiocolchicoside, and caffeine but not testosterone.15-17  A saturated solution of propylene glycol dipelargonate increased the 
dermal penetration of methyl nicotinate. 18  A mixture of propylene glycol dilaurate/propylene glycol laurate in combination 
with Transcutol™ (50:50) enhanced the dermal penetration of carbenoxolone.19  Propylene glycol dicaprylate did not 
increase the penetration of water-soluble drugs.20  Propylene glycol caprylate and propylene glycol laurate did not enhance 
the dermal penetration of Loxoprofen.21 

 Propylene glycol diperlargonate (estimated by staff to be 0.8%; 1 g added to the approximately 9.45 g base 
formulation; however, due to incomplete information, assumptions were made for density of the foam and how much test 
material was added), with 20 g of ethanol, in an aqueous foam formulation enhanced the dermal penetration of 
thiocolchicoside through fresh, clipped rat skin using Franz cell.22   
 Propylene glycol caprylate increased the permeability of 5-fluorouracil (5-FU) in multiple transdermal formulations 
through fresh abdominal skin from male hairless HWY rats using Franz cells.23  Adding propylene glycol caprylate (5%) to 
the hydrotropic formulations of sodium salicylate (30% w/v in water) and sodium benzoate (43% w/v in water) increased the 
enhancement factor from 3.85 and 2.74 to 1250 and 1115, respectively.  Adding propylene glycol caprylate (5%) to the co-
solvent formulations of ethanol (50% v/v in water) and propylene glycol (80% v/v in water) increased the enhancement factor 
from 2.65 and 0.58 to 273 and 441, respectively.  Adding propylene glycol caprylate (5%) to the mixed micelle formulation 
increased the enhancement factor from 3.15 to 13.  The mixed micelle formulation consisted of 2% Tween 80/Span 83 
(73:27) in water.  5-FU was added at a slight excess and agitated for 12 h, and then filtered. 
 

TOXICOLOGICAL STUDIES 
Acute Toxicity 

New data on acute toxicity of PG esters were not found in the published literature nor were unpublished data 
provided. 
 

Repeated Dose Toxicity 
New data on repeated dose toxicity of PG esters were not found in the published literature nor were unpublished 

data provided. 
 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
New data on the reproductive and developmental toxicity of PG esters were not found in the published literature nor 

were unpublished data provided. 
 

GENOTOXICITY 
New data on the genotoxicity of PG esters were not found in the published literature nor were unpublished data 

provided. 
 

CARCINOGENICITY 
Studies 

New data on the carcinogenicity of PG esters were not found in the published literature nor were unpublished data 
provided. 
 

IRRITATION AND SENSITIZATION 
Irritation 

Dermal 
 In a primary skin irritation test using male albino rabbits (n=3), dermal administration of propylene glycol stearate 
(1% in tetraglycol:distilled water 1:1, with and without 1% lidocaine) did not result in irritation, propylene glycol oleate (1% 
in tetraglycol:distilled water 1:1, with and without 1% lidocaine) and propylene glycol linoleate (1% in tetraglycol:distilled 
water 1:1, with and without 1% lidocaine) showed mild erythema.14    No edema was observed during the 7 days of 
observation after treatment by all 3 esters.  The test substances were administered to the backs (clipped of hair) of the rabbits 
in adhesive plasters with an exposure area diameter of 1.5 cm2.  The test sites were kept under occlusion except when the 
dressing was removed on days 1, 3, 5, and 7 only long enough for observation.  Then sterile pads were changed and the 
rabbit’s back reoccluded. 

There were no adverse effects reported, including irritation, in a skin test (n=5) of a sunless tanning preparation 
containing propylene glycol dicaprylate/dicaprate.24  The exact concentration was not specified but was part of a blend of 
dimethylacrylamide/ethyltrimonium chloride methacrylate copolymer, propylene glycol dicaprylate/dicaprate, PPG-1 
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trideceth-6, and C10-11 isoparaffin that was present in the product at 3%.  The test substance (0.1 g) was administered to the 
volar part of the forearms over a 50 cm2 area for a dermal dose of 2 mg/cm2.  The test sites were examined at 24, 48, and 120 
h.  The subjects were to continue their normal routine of bathing, etc. 
 

Sensitization 
New data on the dermal sensitization of PG esters were not found in the published literature nor were unpublished 

data provided. 
 

Phototoxicity 
New data on the phototoxicity of PG esters were not found in the published literature nor were unpublished data 

provided. 
 

SUMMARY OF NEW DATA 
This is a safety assessment of PG esters as used in cosmetics using the available relevant scientific literature and 

unpublished data provided by industry.  The PG esters are the esters and diesters of propylene glycol and an acid.  These 
ingredients mostly function as skin-conditioning agents-emollient and as surfactants – emulsifying agent.  A safety 
assessment of 13 of these PG esters was published by CIR with a conclusion of safe as used.  Other safety assessments that 
included PG esters have also been published with conclusions of safe as used.  This re-review combines previously reviewed 
and newly reviewed ingredients into one report as PG ester ingredients.  Since this is a re-review of this group, only new data 
will be summarized here. 

In 2014, propylene glycol dicaprylate/dicaprate was reported to have the greatest number of uses reported to the 
VCRP at 525, which is an increase from 202 in 1995.  This ingredient is reported to be used in all exposure types.  Propylene 
glycol dicaprylate also increased in reported uses from 1 in 1995 to 102 in 2014.  The rest of the ingredients that have been 
reviewed previously by the Panel have decreased in the number of reported uses; these are mostly reported to be used in 
dermal products, in the eye area, and in lipsticks.  Of the ingredients being reviewed for the first time in this safety 
assessment, only propylene glycol dicprylate and propylene glycol diethylhexanoate have uses reported to the VCRP, 49 and 
28 uses, respectively. 

Propylene glycol dipelargonate was reported to be used at the highest concentration of 60% in perfumes; an increase 
from a highest concentration of use 33.796% in hair preparations in 1995.  This was followed by propylene glycol 
dicaprylate/dicaprate at 51.8% in blushers, an increase in the highest concentration of use from 45%.  The rest of the 
ingredients with current reported concentrations of use were 22% or less. 

In multiple in vitro experiments, several PG esters enhanced the permeability of drugs through human and animal 
skin.  Propylene glycol caprylate increased the dermal penetration of diclofenac through rat abdominal skin.  Propylene 
glycol oleate, propylene glycol dioleate, propylene glycol linoleate, propylene glycol linolenate, and propylene glycol 
dilinolenate enhanced the dermal penetration of lidocaine through pig ear skin.  Propylene glycol dipelargonate increased the 
dermal penetration of [3H(G)] heparin sodium salt, thiocolchicoside, and caffeine, but not testosterone.  A saturated solution 
of propylene glycol dipelargonate increased the dermal penetration of methyl nicotinate.   A mixture of propylene glycol 
dilaurate/propylene glycol laurate in combination with Transcutol™ enhanced the dermal penetration of carbenoxolone.  
Propylene glycol dicaprylate did not increase the penetration of water-soluble drugs.  Propylene glycol caprylate and 
propylene glycol laurate did not enhance the dermal penetration of Loxoprofen. 

There were no adverse effects reported in a human skin test of a sunless tanning preparation containing propylene 
glycol dicaprylate/dicaprate. 

In a primary skin irritation test using rabbits, propylene glycol stearate at 1%, with and without lidocaine was not an 
irritant.  Administration of propylene glycol oleate at 1%, with and without 1% lidocaine, and propylene glycol linoleate at 
1%, with and without lidocaine, to the backs of rabbits produced mild erythema. 

 
DISCUSSION 

 If the safety assessment is re-opened, the Discussion will be developed at the September, 2014 Panel meeting. 
 

CONCLUSION 
 The Conclusion will be affirmed, or the safety assessment will be re-opened, at the September, 2014 Panel meeting. 
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TABLES AND FIGURES 
 

Table 1.  Ingredient names, CAS nos., definitions, and functions of PG esters used in cosmetics.25 
Ingredient CAS No. Definition Function 
Propylene glycol behenate  
No CAS no. 

Propylene glycol behenate is the ester of propylene glycol and behenic acid. Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol caprylate  
31565-12-5 
68332-79-6 

Propylene glycol caprylate is the ester of caprylic acid and propylene glycol 
that conforms to the formula: 

Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol cocoate  
No CAS no. 

Propylene glycol cocoate is the ester of propylene glycol and coconut acid.   Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

R O

O

OH

CH3

 
Wherein RC(O) represents the fatty acid residues of coconut acid 

Propylene glycol dicaprate   
53824-77-4 
56519-72-3 

Propylene glycol dicaprate is the diester of propylene glycol and capric 
acid. 

Skin-conditioning 
agent-occlusive; 
surfactant – 
emulsifying agent 

 
Propylene glycol dicaproate  
50343-36-7 

Propylene glycol dicaproate is the diester of propylene glycol and caproic 
acid. 

Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol dicaprylate   
7384-98-7 

Propylene glycol dicaprylate is the diester of propylene glycol and caprylic 
acid that conforms generally to the formula: 
 

Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol dicaprylate/ 
dicaprate   
58748-27-9 
68583-51-7 
68988-72-7 

Propylene glycol dicaprylate/dicaprate is a mixture of the propylene glycol 
diesters of caprylic and capric acids. 

Skin-conditioning 
agent - occlusive 

R O

O

OH

CH3

 
Wherein RC(O) represents the residues of caprylic and capric acids. 

Propylene glycol dicocoate   
68953-19-5 

Propylene glycol dicocoate is the diester of propylene glycol and coconut 
acid. It conforms to the formula: where RCO- represents the fatty acids 
derived from coconut oil. 

Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol diethylhexanoate  
93981-97-6 

Propylene glycol diethylhexanoate is the diester of propylene glycol and 2-
ethylhexanoic acid.  

Skin-conditioning 
agent – occlusive 
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Propylene glycol diisononanoate   
125804-17-3 

Propylene glycol diisononanoate is the diester of propylene glycol and 
branched chain nonanoic acids. 

Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol diisostearate   
68958-54-3 

Propylene glycol diisostearate is the diester of propylene glycol and 
isostearic acid. 

Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol dilaurate   
22788-19-8 

Propylene glycol dilaurate is the diester of propylene glycol and lauric acid 
that conforms generally to the formula: 

Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol dioleate   
105-62-4 

Propylene glycol dioleate is the diester of propylene glycol and oleic acid. Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol dipelargonate   
41395-83-9 

Propylene glycol dipelargonate is the diester of propylene glycol and 
pelargonic acid that conforms generally to the formula: 

Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol distearate  
6182-11-2 

Propylene glycol distearate is the diester of propylene glycol and stearic 
acid. 

Opacifying agent; 
skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol diundecanoate   
68227-47-4 

Propylene glycol diundecanoate is the diester of propylene glycol and 
undecanoic acid. 

Skin-conditioning 
agent – occlusive; 
viscosity increasing 
agent – nonaqueous 

 
Propylene glycol heptanoate   
7249-54-9 

Propylene glycol heptanoate is the ester of propylene glycol and heptanoic 
acid that conforms to the formula: 

Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol isostearate   
63799-53-1 
68171-38-0 

Propylene glycol isostearate is the ester of propylene glycol and isostearic 
acid. 

Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

R O

O

OH

CH3
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Wherein RC(O) represents the fatty acid residues of isostearic acid. 

Propylene glycol laurate   
142-55-2 
199282-83-2 
27194-74-7 
37321-62-3 

Propylene glycol laurate is the ester of propylene glycol and lauric acid that 
conforms generally to the formula: 

Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol linoleate   
No CAS no. 

Propylene glycol linoleate is the ester of propylene glycol and linoleic acid 
that conforms to the formula: 

Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol linolenate   
No CAS no. 

Propylene glycol linolenate is the ester of propylene glycol and linolenic 
acid that conforms to the formula: 

Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol myristate   
29059-24-3 

Propylene glycol myristate is the ester of propylene glycol and myristic 
acid that conforms generally to the formula: 

Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol oleate   
1330-80-9 

Propylene glycol oleate is the ester of propylene glycol and oleic acid.  Skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol oleate SE   
1330-80-9 

Propylene glycol oleate SE is a self-emulsifying grade of propylene glycol 
oleate that contains some sodium and/or potassium oleate. 

surfactant – 
emulsifying agent 

Propylene glycol stearate   
1323-39-3 
142-75-6 

Propylene glycol stearate is the ester of propylene glycol and stearic acid 
that conforms generally to the formula: 

Fragrance ingredient; 
skin-conditioning 
agent-emollient; 
surfactant – 
emulsifying agent 

 
Propylene glycol stearate SE   
1323-39-3 

Propylene glycol stearate SE is a self-emulsifying grade of propylene glycol 
stearate that contains some sodium and/or potassium stearate. 

Surfactant – 
emulsifying agent 

Soybean oil propylene glycol 
esters   
No CAS no. 

Soybean oil propylene glycol esters is the product obtained by the 
transesterification of glycine soja (soybean) oil with propylene glycol. 

Skin-conditioning 
agent-emollient  

R O

O

OH

CH3

 
Wherein RC(O) represents the fatty acid residues of glycine soja (soybean) 

oil. 
 
 
 
  

Distrbuted for comment only -- do not cite or quote 
 



Table 2.  Safety assessments by CIR of ingredients relevant to this safety assessment.  These include previous safety 
assessments of ingredients in this report as well as ingredients related to or component parts of ingredients in this 

report. 

Ingredient(s) Results 
Maximum concentration 

(%) Reference 
Previous safety assessments of ingredients 

Propylene glycol esters and diesters Safe as used. 51.730 1 
Propylene glycol stearate and propylene glycol 
stearate SE 

Safe as used. >10-25 2,3 

Propylene glycol diisononanoate, Pelargonic 
(nonanoic) acid and esters 

Safe as used. 74 4 

Propylene glycol myristate Safe as used. 82 5 
Safety assessments of components 

Propylene glycol Safe as used when formulated to be non-
irritating. 

40; 99 in bath products 
diluted for the bath. 

26,27 

Caprylic/capric triglyceride Safe as used. >50 3,28 
Coconut acid, Cocos nucifera (coconut) oil and 
related ingredients 

Safe as used. 80 29,30 

Alkyl ethylhexanoates Safe as used when formulated to be non-
irritating. 

77.3 31 

Isostearic acid Safe as used. 26 2,32 
Oleic acid, lauric acid, myristic acid, and stearic 
acid  

Safe as used. 11 8,33 

Stearyl heptanoate and cetyl and alkyl esters Safe as used when formulated to be non-
irritating. 

78 34-36 

Glycine soja (soybean) oil Safe as used. 100 37 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3.  Current and historical frequency and concentration of use of PG esters according to duration and exposure.1,5-8,26 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 Propylene glycol dicaprate Propylene glycol dicaprylate/dicaprate 
 2014 1995 2014 1995** 2014 1995 2014 1995** 
Totals 102 1 0.025-0.76 NR 525 202 0.045-51.8 7-45 
Duration of Use 
Leave-On 91 1 0.025-0.76 NR 417 183 0.1-51.8 7-45 
Rinse-Off 11 NR 0.11-0.16 NR 106 19 0.045-14.4 NR 
Diluted for (Bath) Use NR NR NR NR 2 NR 0.045 NR 
Exposure Type* 

Eye Area 13 NR 0.3-0.55 NR 32 14 1.5-41 7-19 
Incidental  Ingestion 3 NR 0.025-0.76 NR 16 24 8-38 10 
Incidental Inhalation-Spray 47a; 18c 1a NR NR 180a; 108c 78a; 21c 0.13b; 0.13 16-24a 

Incidental Inhalation-Powder 46b; 18c NR NR NR 126b; 108c 57b; 21c 0.1-38c; 0.1-38 16b 

Dermal Contact 99 NR 0.1-0.55 NR 371 174 0.045-51.8 7-45 
Deodorant (underarm) NR NR NR NR 1b NR NR NR 
Hair - Non-Coloring NR NR NR NR 120 NR 0.13-2 NR 
Hair-Coloring NR NR NR NR 11 NR 0.075-0.63 NR 
Nail NR NR NR NR 5 4 3.5-21.6 NR 
Mucous Membrane 3 NR 0.25-0.76 NR 39 24 0.045-38 10 
Baby Products NR NR NR NR NR 1 2.5 NR 
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Table 3.  Current and historical frequency and concentration of use of PG esters according to duration and exposure.1,5-8,26 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 Propylene glycol dioleate Propylene glycol dipelargonate 

2014 1995** 2014 1995** 2014 1995 2014 1995** 
Totals* 1 NR 15.8 NR 42 82 0.71-60 1-33.796 
Duration of Use 
Leave-On NR NR NR NR 36 72 0.71-60 1-33.796 
Rinse-Off 1 NR 15.8 NR 6 9 5-6 5 
Diluted for (Bath) Use NR NR NR NR NR 1 NR NR 
Exposure Type 
Eye Area NR NR NR NR 2 2 NR NR 
Incidental  Ingestion NR NR NR NR 9 8 NR NR 
Incidental Inhalation-Spray NR NR NR NR 7a; 14c 17c 60a 1a; 4c 

Incidental Inhalation-Powder NR NR NR NR 7b; 14c 16c NR 1a; 4c 

Dermal Contact 1 NR 15.8 NR 33 74 0.71-60 1-9.3 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring NR NR NR NR NR NR NR NR 
Hair-Coloring NR NR NR NR NR NR NR 33.796 
Nail NR NR NR NR NR NR 5 5 
Mucous Membrane NR NR NR NR 9 10 NR NR 
Baby Products NR NR NR NR NR 1 NR NR 

 
 Propylene glycol isostearate Propylene glycol laurate 

2014 1995 2014 1995** 2014 1995 2014 1995** 
Totals* 19 22 0.3-15 1.4 67 87 0.005-5 1-22 
Duration of Use 
Leave-On 10 7 15 NR 62 73 0.005-5 1-22 
Rinse-Off 9 15 0.3-1 1.4 5 13 0.05-2.3 1.25 
Diluted for (Bath) Use NR NR NR NR NR NR NR NR 
Exposure Type 
Eye Area 1 1 NR NR 12 6 0.005-5 1-1.3 
Incidental  Ingestion 1 1 NR NR 3 7 NR 9 
Incidental Inhalation-Spray 6a 2 NR NR 13a; 5c 22a; 9c NR 6a 

Incidental Inhalation-Powder 6b 1 NR NR 12b; 5c 4b; 9c NR NR 
Dermal Contact 18 21 1-15 1.4 54 69 0.005-5 1.3-6 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring NR NR NR NR 1 7 2.3 1.25-22 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR 0.3 NR NR 1 NR NR 
Mucous Membrane 1 1 NR NR 3 8 NR 9 
Baby Products NR NR NR NR NR NR NR NR 

 
 Propylene glycol myristate Propylene glycol oleate 
 2014 2006 2014 2006 2014 1996 2014 1995** 
Totals* 5 15 4 4-6 NR 6 0.48-1 NR 
Duration of Use         
Leave-On 5 15 4 4-6 NR 6 NR NR 
Rinse-Off NR NR NR NR NR NR 0.48-1 NR 
Diluted for (Bath) Use NR NR NR NR NR NR NR NR 
Exposure Type         
Eye Area 1 1 NR NR NR 1 NR NR 
Incidental  Ingestion 1 2 4 5 NR NR NR NR 
Incidental Inhalation-Spray 3b 3a; 4c NR 4-6a; 4c NR 3c NR NR 
Incidental Inhalation-Powder 1b 1b; 4c NR 4b NR 3c NR NR 
Dermal Contact 4 13 NR 4-6 NR 6 1 NR 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring NR NR NR NR NR NR 0.48 NR 
Hair-Coloring NR NR NR NR NR NR NR NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane 1 2 4 5 NR NR 1 NR 
Baby Products NR NR NR NR NR NR NR NR 
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Table 3.  Current and historical frequency and concentration of use of PG esters according to duration and exposure.1,5-8,26 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 Propylene glycol stearate Propylene glycol stearate SE 
 2014 2002 2014 2002 2014 2002 2014 2002 
Totals* 168 193 0.0032-4 NR 34 60 1-1.4 NR 
Duration of Use         
Leave-On 124 172 0.01-4 NR 33 59 1 NR 
Rinse-Off 44 20 0.0032-3.5 NR 1 1 1.4 NR 
Diluted for (Bath) Use NR 1 1.5-2 NR NR NR NR NR 
Exposure Type         
Eye Area 16 17 0.01-3 NR 14 5 1 NR 
Incidental  Ingestion NR 2 NR NR NR 1 NR NR 
Incidental Inhalation-Spray 81a 59a; 21c 0.5-1.5a NR 14a 12a; 4c NR NR 
Incidental Inhalation-Powder 81b 35b; 21c 1.5b NR 14b 12b; 4c NR NR 
Dermal Contact 127 175 0.018-4 NR 30 56 1 NR 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring 5 6 0.0032-0.5 NR NR NR NR NR 
Hair-Coloring 25 NR 0.005 NR NR NR 1.4 NR 
Nail NR NR NR NR NR NR NR NR 
Mucous Membrane 1 4 1.5-2 NR NR 1 NR NR 
Baby Products NR NR NR NR NR NR NR NR 

 
 
 
 

Table 4. Frequency of use and concentration according to duration and exposure of PG esters.6,7 

Use type Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) 

 Propylene glycol 
dicaprylate 

Propylene glycol 
diethylhexanoate   

Total/range 49 0.0042-1.2 28 0.000099-2     
Duration of use         

Leave-on 48 0.0042-1.2 26 0.000099-2     
Rinse-off 4 0.084 2 NR     

Diluted for (bath) 
use NR NR NR NR     

Exposure typea         
Eye area 7 NR 3 0.0008-0.5     

Incidental                                    
ingestion 9 NR NR NR     

Incidental 
Inhalation-sprays 18b; 7d NR 18 0.0008b; 2     

Incidental 
inhalation-powders 17c; 7d NR 15 NR     

Dermal contact 40 0.0042-1.2 28 0.000099-2     
Deodorant      
(underarm) NR NR 1b NR     

Hair-noncoloring NR NR NR NR     
Hair-coloring NR NR NR NR     

Nail NR NR NR NR     
Mucous 

Membrane 9 NR 1 NR     

Baby NR NR NR NR     
 

NR=Not Reported; NS=Not Surveyed; Totals=Rinse-off + Leave-on Product Uses. 
a 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. 
b It is possible these products may be sprays, but it is not specified whether the reported uses are sprays. 
c It is possible these products may be powders, but it is not specified whether the reported uses are powders. 
d Not specified whether a powder or a spray, so this information is captured for both categories of incidental inhalation. 
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Table 5.  There were no current reported uses or concentrations of use reported 

for these PG esters.6,7 
Propylene glycol behenate Propylene glycol caprylate 
Propylene glycol cocoate Propylene glycol dicaproate 
Propylene glycol dicocoate Propylene glycol diisononanoate 
Propylene glycol diisostearate Propylene glycol dilaurate 
Propylene glycol distearate Propylene glycol diundecanoate 
Propylene glycol heptanoate Propylene glycol linoleate 
Propylene glycol linolenate Propylene glycol oleate SE 
Soybean oil propylene glycol esters  

 
 
 

Table 6. Code of Federal Regulations that pertain to PG esters ingredients. 
Ingredient(s) Rule Citation 
Propylene glycol mono- and 
diesters of fats and fatty acids 

 
 

 
 

 
 

TITLE 21--FOOD AND DRUGS 
CHAPTER I--FOOD AND DRUG ADMINISTRATION 
DEPARTMENT OF HEALTH AND HUMAN SERVICES 
SUBCHAPTER B--FOOD FOR HUMAN CONSUMPTION 
PART 172 -- FOOD ADDITIVES PERMITTED FOR DIRECT ADDITION TO FOOD FOR 
HUMAN CONSUMPTION  
Subpart I--Multipurpose Additives  
Sec. 172.856 Propylene glycol mono- and diesters of fats and fatty acids. 
Propylene glycol mono- and diesters of fats and fatty acids may be safely used in food, subject to 
the following prescribed conditions: 
(a) They are produced from edible fats and/or fatty acids in compliance with 172.860 and/or oleic 
acid derived from tall oil fatty acids in compliance with 172.862. 
(b) They are used in food in amounts not in excess of that reasonably required to produce their 
intended effect. 

21CFR172.856 

Propylene glycol mono- and 
diesters of fats and fatty acids 

PART 173 -- SECONDARY DIRECT FOOD ADDITIVES PERMITTED IN FOOD FOR 
HUMAN CONSUMPTION  
Subpart D--Specific Usage Additives  
Sec. 173.340 Defoaming agents. 
Defoaming agents may be safely used in processing foods, in accordance with the following 
conditions: 
(a) They consist of one or more of the following: 
(1) Substances generally recognized by qualified experts as safe in food or covered by prior 
sanctions for the use prescribed by this section. 
(2) Substances listed in this paragraph (a)(2) of this section, subject to any limitations imposed: 
(3) Substances listed in this paragraph (a)(3), provided they are components of defoaming agents 
limited to use in processing beet sugar and yeast, and subject to any limitations imposed:  
Propylene glycol mono- and diesters of fats and fatty acids: As defined in 172.856 of this 
chapter. 

21CFR173.340 

Propylene glycol esters of 
coconut fatty acids, propylene 
glycol monolaurate, propylene 
glycol monostearate 

PART 175 -- INDIRECT FOOD ADDITIVES: ADHESIVES AND COMPONENTS OF 
COATINGS  
Subpart B--Substances for Use Only as Components of Adhesives  
Sec. 175.105 Adhesives. 
(a) Adhesives may be safely used as components of articles intended for use in packaging, 
transporting, or holding food in accordance with the following prescribed conditions: 
(1) The adhesive is prepared from one or more of the optional substances named in paragraph (c) 
of this section, subject to any prescribed limitations. 

21CFR175.105 

Propylene glycol esters PART 175 -- INDIRECT FOOD ADDITIVES: ADHESIVES AND COMPONENTS OF 
COATINGS  
Subpart C--Substances for Use as Components of Coatings  
Sec. 175.300 Resinous and polymeric coatings. 
Resinous and polymeric coatings may be safely used as the food-contact surface of articles 
intended for use in producing, manufacturing, packing, processing, preparing, treating, 
packaging, transporting, or holding food, in accordance with the following prescribed conditions: 
(a) The coating is applied as a continuous film or enamel over a metal substrate, or the coating is 
intended for repeated food-contact use and is applied to any suitable substrate as a continuous 
film or enamel that serves as a functional barrier between the food and the substrate. The coating 
is characterized by one or more of the following descriptions: 
(1) Coatings cured by oxidation. 
(2) Coatings cured by polymerization, condensation, and/or cross-linking without oxidation. 
(3) Coatings prepared from prepolymerized substances. 
(b) The coatings are formulated from optional substances that may include: 
(1) Substances generally recognized as safe in food. 
(2) Substances the use of which is permitted by regulations in this part or which are permitted by 
prior sanction or approval and employed under the specific conditions, if any, of the prior 
sanction or approval. 
The oils may be raw, heat-bodied, or blown. They may be refined by filtration, degumming, acid 
or alkali washing, bleaching, distillation, partial dehydration, partial polymerization, or solvent 

21CFR175.300 
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extraction, or modified by combination with maleic anhydride. 
(ii) Reconstituted oils from triglycerides or fatty acids derived from the oils listed in paragraph 
(b)(3)(i) of this section to form esters with: 
Propylene glycol 
(vii) Polyester resins (including alkyd-type), as the basic polymers, formed as esters of acids 
listed in paragraph (b)(3)(vii) (a ) and (b ) of this section by reaction with alcohols in paragraph 
(b)(3)(vii) (c ) and (d) of this section. 
(c ) Polyhydric alcohols: Propylene glycol 
(xxii) Driers made by reaction of a metal from paragraph (b)(3)(xxii)(a) of this section with acid, 
to form the salt listed in paragraph (b)(3)(xxii)(b ) of this section: Propylene Glycol 

Propylene glycol mono- and 
diesters of fats and fatty acids 

PART 176 -- INDIRECT FOOD ADDITIVES: PAPER AND PAPERBOARD COMPONENTS  
Subpart B--Substances for Use Only as Components of Paper and Paperboard  
Sec. 176.170 Components of paper and paperboard in contact with aqueous and fatty foods.  
Substances identified in this section may be safely used as components of the uncoated or coated 
food-contact surface of paper and paperboard intended for use in producing, manufacturing, 
packaging, processing, preparing, treating, packing, transporting, or holding aqueous and fatty 
foods, subject to the provisions of this section. Components of paper and paperboard in contact 
with dry food of the type identified under Type VIII of table 1 in paragraph (c) of this section are 
subject to the provisions of 176.180. 
(a) Substances identified in paragraph (a) (1) through (5) of this section may be used as 
components of the food-contact surface of paper and paperboard. Paper and paperboard products 
shall be exempted from compliance with the extractives limitations prescribed in paragraph (c) of 
this section:Provided, That the components of the food-contact surface consist entirely of one or 
more of the substances identified in this paragraph:And provided further, That if the paper or 
paperboard when extracted under the conditions prescribed in paragraph (c) of this section 
exceeds the limitations on extractives contained in paragraph (c) of this section, information shall 
be available from manufacturing records from which it is possible to determine that only 
substances identified in this paragraph (a) are present in the food-contact surface of such paper or 
paperboard. 
(1) Substances generally recognized as safe in food. 
(2) Substances generally recognized as safe for their intended use in paper and paperboard 
products used in food packaging. 
(3) Substances used in accordance with a prior sanction or approval. 
(4) Substances that by regulation in parts 170 through 189 of this chapter may be safely used 
without extractives limitations as components of the uncoated or coated food-contact surface of 
paper and paperboard in contact with aqueous or fatty food, subject to the provisions of such 
regulation. 

21CFR176.170 

Propylene glycol esters PART 176 -- INDIRECT FOOD ADDITIVES: PAPER AND PAPERBOARD COMPONENTS  
Subpart B--Substances for Use Only as Components of Paper and Paperboard  
Sec. 176.210 Defoaming agents used in the manufacture of paper and paperboard. 
Defoaming agents may be safely used in the manufacture of paper and paperboard intended for 
use in packaging, transporting, or holding food in accordance with the following prescribed 
conditions: 
(a) The defoaming agents are prepared from one or more of the substances named in paragraph 
(d) of this section, subject to any prescribed limitations. 
(b) The defoaming agents are used to prevent or control the formation of foam during the 
manufacture of paper and paperboard prior to and during the sheet-forming process. 
(c) The quantity of defoaming agent or agents added during the manufacturing process shall not 
exceed the amount necessary to accomplish the intended technical effect. 
(d) Substances permitted to be used in the formulation of defoaming agents include substances 
subject to prior sanctions or approval for such use and employed subject to the conditions of such 
sanctions or approvals, substances generally recognized as safe for use in food, substances 
generally recognized as safe for use in paper and paperboard, and substances listed in this 
paragraph, subject to the limitations, if any, prescribed. 
(2) Fatty triglycerides, and marine oils, and the fatty acids and alcohols derived therefrom 
(paragraph (d)(1) of this section) reacted with one or more of the following, with or without 
dehydration, to form chemicals of the category indicated in parentheses: 
Propylene glycol (esters) 

21CFR176.210 

Propylene glycol esters PART 177 -- INDIRECT FOOD ADDITIVES: POLYMERS  
Subpart C--Substances for Use Only as Components of Articles Intended for Repeated Use  
Sec. 177.2800 Textiles and textile fibers. 
Textiles and textile fibers may safely be used as articles or components of articles intended for 
use in producing, manufacturing, packing, processing, preparing, treating, packaging, 
transporting, or holding food, subject to the provisions of this section. 
(a) The textiles and textile fibers are prepared from one or more of the fibers identified in 
paragraph (d) of this section and from certain other adjuvant substances required in the 
production of the textiles or textile fibers or added to impart desired properties. 
(b) The quantity of any adjuvant substance employed in the production of textiles or textile fibers 
does not exceed the amount reasonably required to accomplish the intended physical or technical 
effect or any limitation further provided. 
(c) Any substance employed in the production of textiles or textile fibers that is the subject of a 
regulation in parts 174, 175, 176, 177, 178 and 179.45 of this chapter conforms with any 
specification in such regulation. 
(d) Substances employed in the production of or added to textiles and textile fibers may include: 
(1) Substances generally recognized as safe in food. 
(2) Substances subject to prior sanction or approval for use in textiles and textile fibers and used 

21CFR177.2800 
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in accordance with such sanction or approval. 
(3) Substances generally recognized as safe for use in cotton and cotton fabrics used in dry-food 
packaging. 
(4) Substances that by regulation in this part may safely be used in the production of or as a 
component of textiles or textile fibers and subject to provisions of such regulation. 
(5) Substances identified in this paragraph (d)(5), subject to such limitations as are provided: 
Fats, oils, fatty acids, and fatty alcohols described in the preceding item reacted with one or more 
of the following substances: Propylene glycol 

Propylene glycol caprylate, 
propylene glycol caprate, and 
propylene glycol laurate 

TITLE 40—Protection of Environment 
CHAPTER I—ENVIRONMENTAL PROTECTION AGENCY 
SUBCHAPTER E—PESTICIDE PROGRAMS 
PART 180—TOLERANCES AND EXEMPTIONS FOR PESTICIDE CHEMICAL RESIDUES 
IN FOOD 
C8, C10, and C12 fatty acid monoesters of glycerol and propylene glycol; exemption from the 
requirement of a tolerance. 
The C8, C10, and C12 straight-chain fatty acid monoesters of glycerol (glycerol monocaprylate, 
glycerol monocaprate, and glycerol monolaurate) and propylene glycol (propylene glycol 
monocaprylate, propylene glycol monocaprate, and propylene glycol monolaurate) are exempt 
from the requirement of a tolerance in or on all food commodities when used in accordance with 
approved label rates and good agricultural practice. 

40CFR180.1250 

 
 
 
 
 
 
 

Table 7. Penetration enhancement studies of PG esters. 
Ingredient(s); concentration (%) Experiment/results Reference 
Propylene glycol caprylate (10) Did not increase the dermal penetration of Loxoprofen through guinea pig abdominal skin when 

added to a PSA using horizontal diffusion cells (effect area 3.14 cm2).  Samples were collected 
every 2 h for 24 h. 

21 

Propylene glycol caprylate (5, 10, 20, 40, 
60, 100) 

Increased the dermal penetration of diclofenac through rat abdominal skin using Franz cells 
(effective area 0.785 cm2). Samples were collected for 24 h. The permeability indexes were 
calculated to be 9.08±0.90, 9.82±1.85, 6.56±0.46, 4.34±0.86, 3.86±0.37, and 5.46±1.12 cm/h for 
5%, 10%, 20%, 40%, 60%, and 100% propylene glycol caprylate, respectively. 

13 

Propylene glycol dicaprylate (5) Increased the dermal penetration of diclofenac through rat abdominal skin using Franz cells 
(effective area 0.785 cm2). Samples were collected for 24 h. The permeability index was 
calculated to be 0.32±0.06 cm/h. 

13 

Propylene glycol caprylate (10) Increased the dermal penetration of diclofenac through the shaved skin of male Wistar rats (n=4). 
The area under the curve (AUC0-8) and maximum concentration (Cmax) were 65.0±8.0 µg h/mL 
and 10.5±1.5 µg/mL at 4.3±1.3 h (tmax) compared to 1.9±0.3 µg h/mL and 0.25±0.05 10.5±1.5 
µg/mL at 5.0±1.7 h for water. The test substance (1 g) was placed in a columnar cylinder (15 mm 
diameter) glued to the abdomen of the sedated rats.  Blood samples were taken from the jugular 
vein periodically for 8 h. 

13 

Propylene glycol dicaprylate (not clear) Did not increase the dermal penetration of the water-soluble drugs levodopa, dopamine HCl, and 
isoproterenol HCl. 2.0 mL of drug in lactate buffer with and without propylene glycol dicaprylate 
in diffusion cells using abdominal skin of hairless mice.  Effective diffusion area 1.13 cm2. 

20 

Propylene glycol oleate, propylene glycol 
dioleate, propylene glycol linoleate, 
propylene glycol dilinoleate, propylene 
glycol linolenate, and propylene glycol 
dilinolenate;(1) 

Enhanced the dermal penetration of lidocaine (1% in tetraglycol-distilled water 1:1 w/w) through 
pig ear skin using a Franz cell by ratios of 1.91, 2.11, 1.68, 1.44, 1.70, and 1.37, respectively, 
when compared to controls. However, there was no increase in penetration using propylene 
glycol mono-γ-linolenate and propylene glycol di-γ-linolenate.   The skin from freshly killed pigs 
was trimmed of hair and frozen for less than 2 weeks before use. The lidocaine solution (200 µL) 
was placed in the donor cell (n≥4) with or without the test substance.  Samples (2 mL) were 
collected and replenished every hour from the receptor cell for 8 h.  Samples were analyzed by 
high-performance liquid chromatography (HPLC). 

14 

Propylene glycol dipelargonate (5) Increased the dermal penetration of [3H(G)] heparin sodium salt (0.49 n/ci/mg) through human 
skin using Franz cells, with an enhancement factor of 4.57, compared to controls. The skin was 
obtained from 3 different donors having breast reduction surgeries. The available surface area in 
the cells was 0.75 cm2. The gel was placed in the donor cell and the receptor cell was sampled 
periodically over 24 h. 

15  

Propylene glycol dipelargonate (100 µL) When skin from the same source was pretreated with propylene glycol dipelargonate (100 µL) 
for 12 h, there was increase dermal penetration of [3H(G)] heparin sodium salt with an 
enhancement factor or 10.06.  The test substance was wiped off then the heparin sodium salt (400 
µL) was placed in the donor cell of the Franz cells.  The receptor cell was sampled periodically 
over 24 h 

15  
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Table 7. Penetration enhancement studies of PG esters. 
Ingredient(s); concentration (%) Experiment/results Reference 
Propylene glycol diperlargonate (1%) Increased the dermal penetration of thiocolchicoside through human skin using Franz cells, with 

an enhancement factor of 3.20 compared to a thiogel ointment. The authors suggested that the 
enhanced flux of thiocolchicoside was probably due to propylene glycol diperlargonate’s very 
low polarity enabling the thiocolchicoside to penetrate into the stratum corneum and interact with 
the lipid bilayers, thus increasing their fluidity or forming. The skin was obtained from breast 
reduction surgeries from 6 different donors.  Subcutaneous fat, stratum corneum, and epidermis 
were removed. The available surface area in the cells was 0.75 cm2. The gel (300 mg) was placed 
in the donor cell and the receptor cell, containing a water:ethanol solution (50: 50), was sampled 
periodically over 24 h.  Samples were analyzed by HPLC. 

16  

Propylene glycol dipelargonate 
(saturation) 

Increased dermal penetration of caffeine (hydrophilic) but not testosterone (lipophilic) through 
human skin from breast reduction surgeries using Franz cells.  Suspensions of caffeine or 
testosterone saturated with propylene glycol dipelargonate were administered to the skin.  Saline 
in the receptor cell was sampled periodically for 24 h. The flux values were 2.278±0.353 and 
0.079±0.080, respectively.  
The experiment was repeated with a 50:50 mix of propylene glycol dipelargonate and propylene 
glycol. The flux values were 2.193±0.174 and 1.226±0.121, respectively. 

17 

Propylene glycol diperlargonate Concentration estimated by staff to be 0.8%; 1 g added to the approximately 9.45 g base 
formulation; however, due to incomplete information, assumptions were made for density of the 
foam and how much test material was added), with 20 g of ethanol, in an aqueous foam 
formulation enhanced the dermal penetration of thiocolchicoside through fresh, clipped rat skin 
using Franz cell.  The enhancement factor was 3.58.  The dorsal hair of Sprague-Dawley rats was 
clipped.  The skin was excised and placed immediately into the Franz cells.  The test formulation 
(1 g) was placed in the donor cell and covered to prevent evaporation.  Samples were collected 
and the phosphate buffer in the receptor cell was replaced at 4, 7, 24, and 30 h.  Samples were 
analyzed by HPLC.  This experiment was repeated with a hydroalcoholic solution with the same 
amount of propylene glycol diperlargonate.  There was no difference in dermal penetration 
between the 2 tests. 

22 

Propylene glycol dilaurate/propylene 
glycol laurate (described as 45%-70% 
propylene glycol laurate and the rest as 
propylene glycol dilaurate) 

In a saturated solution of carbenoxolone, a mixture of propylene glycol dilaurate/propylene 
glycol laurate in combination with Transcutol™ (50:50) enhanced the dermal penetration of 
carbenoxolone through human abdominal skin using Franz cells. The kp was 6.75.  The test 
substance was administered as infinite doses (1 mL) to the donor cell and permeation values were 
cumulative. Thawed, female, abdominal, full thickness skin was used. A similar test substance 
containing only propylene glycol laurate did not enhance dermal penetration of carbenoxolone 
(kp=1.23). 

19 

Propylene glycol Laurate (10) Did not increase the dermal penetration of Loxoprofen through guinea pig abdominal skin when 
added to a PSA using horizontal diffusion cells (effect area 3.14 cm2).  Samples were collected 
every 2 h for 24 h. 

21 

Propylene glycol laurate/propylene 
glycol dilaurate (50% in a saturated 
solution) 

Propylene glycol laurate/propylene glycol dilaurate (45%-70% propylene glycol laurate) in 
combination with Transcutol™ (50:50) increased the dermal penetration of carbenoxolone 
through female abdominal full thickness cadaver skin using Franz cell. There were infinite doses 
of 1 mL over 48 h. 

19 

Propylene glycol dipelargonate (saturated 
solution) 

Increased the dermal penetration of methyl nicotinate through the abdominal skin of hairless rats 
using glass static diffusion cells (effective skin surface area 2.54 cm2). The steady-state flux was 
3.56. The test substance was 2 g propylene glycol dipelargonate containing 120% of determined 
solubility of methyl nicotinate (537 mg/g). Samples were taken for 4 h and analyzed by HPLC. 

18 

PSA – pressure sensitive adhesive 
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MEMORANDUM 

To: CIR Expert Panel and Liaisons 
 

From: Lillian C. Becker, M.S. 
Scientific Analyst and Writer 
 

Date: 
 

August 18, 2014 
 

Subject: Re-review of PG Esters As Used In Cosmetics 
 

For the Panel’s information, the following are included: 

Data1&2:  The Personal Care Products Council (Council) submitted concentration of 
use information for the PG esters. 

Data3:  VCRP raw data. 

Data4:  Final report on the safety assessment of propylene glycol (PG) dicaprylate, PG 
dicaprylate/dicaprate, PG dicocoate, PG dipelargonate, PG isostearate, PG Laurate, PG 
myristate, PG oleate, PG oleate SE, PG dioleate, PG dicaprate,PG diisostearate, and PG 
dilaruate (1999) 

Data5:  Final report on the safety assessment of propylene glycol stearate and 
propylene glycol stearate self-emulsifying emulsifying (1983) 

Data6:  Final report of the amended safety assessment of myristic acid and its salts 
and esters as used in cosmetics (2010) 

Data7:  Final report of the Cosmetic Ingredient Revew Expert Panel on the safety 
assessment of pelargonic acid (nonanoic acid) and nonanoate esters (2011) 
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Concentration of Use by FDA Product Category – Propylene Glycol Esters* 
Propylene Glycol Dicaprylate 
Propylene Glycol Dicaprylate/ Dicaprate 
Propylene Glycol Dicocoate 
Propylene Glycol Dipelargonate 
Propylene Glycol lsostearate 
Propylene Glycol Laurate 
Propylene Glycol Myristate 
Propylene Glycol Oleate 
Propylene Glycol Oleate SE 
Propylene Glycol Dioleate 
Propylene Glycol Dicaprate 
Propylene Glycol Diisostearate 
Propylene Glycol Dilaurate 
Propylene Glycol Behenate 

Propylene Glycol Caprylate 
Propylene Glycol Cocoate 
Propylene Glycol Heptanoate 
Propylene Glycol Linoleate 
Propylene Glycol Linolenate 
Propylene Glycol Stearate 
Propylene Glycol Stearate SE 
Soybean Oil Propylene Glycol Esters 
Propylene Glycol Dicaproate 
Propylene Glycol Diethylhexanoate 
Propylene Glycol Diisononanoate 
Propylene Glycol Distearate 
Propylene Glycol Diundecanoate 
 

 
Ingredient Product Category Concentration of Use 
Propylene Glycol Dicaprylate Foundations 0.0042-0.25% 
Propylene Glycol Dicaprylate Makeup bases 1.2% 
Propylene Glycol Dicaprylate Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
0.084% 

Propylene Glycol Dicaprylate Face and neck products 
     not spray 

 
0.21-2% 

Propylene Glycol Dicaprylate Other skin care preparations 0.084% 
Propylene Glycol Dicaprylate/Dicaprate Baby lotions, oils and creams 

     not powder 
 
2.5% 

Propylene Glycol Dicaprylate/Dicaprate Bath oils, tablets and salts 0.045% 
Propylene Glycol Dicaprylate/Dicaprate Eyebrow pencils 23.5-41% 
Propylene Glycol Dicaprylate/Dicaprate Eyeliners 4.9% 
Propylene Glycol Dicaprylate/Dicaprate Eye shadow 5-23.5% 
Propylene Glycol Dicaprylate/Dicaprate Eye lotion 1.5% 
Propylene Glycol Dicaprylate/Dicaprate Eye makeup remover 14.4% 
Propylene Glycol Dicaprylate/Dicaprate Hair conditioners 0.63-1% 
Propylene Glycol Dicaprylate/Dicaprate Hair sprays 

     aerosol  
 
0.13% 

Propylene Glycol Dicaprylate/Dicaprate Hair straighteners 0.63% 
Propylene Glycol Dicaprylate/Dicaprate Tonics, dressings and other hair 

grooming aids 
0.69-2% 

Propylene Glycol Dicaprylate/Dicaprate Other hair preparations (noncoloring) 0.56-0.76% 
Propylene Glycol Dicaprylate/Dicaprate Hair rinses (coloring) 0.075% 
Propylene Glycol Dicaprylate/Dicaprate Hair bleaches 0.63% 
Propylene Glycol Dicaprylate/Dicaprate Other hair coloring preparations 0.095% 
Propylene Glycol Dicaprylate/Dicaprate Blushers 51.8% 
Propylene Glycol Dicaprylate/Dicaprate Face powders 0.1-38% 
Propylene Glycol Dicaprylate/Dicaprate Foundation 7-42.3% 
Propylene Glycol Dicaprylate/Dicaprate Lipstick 8-38% 
Propylene Glycol Dicaprylate/Dicaprate Makeup bases 7-38% 
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Propylene Glycol Dicaprylate/Dicaprate Rouges 38% 
Propylene Glycol Dicaprylate/Dicaprate Other makeup preparations 38% 
Propylene Glycol Dicaprylate/Dicaprate Cuticle softeners 9.8% 
Propylene Glycol Dicaprylate/Dicaprate Nail creams and lotions 21.6% 
Propylene Glycol Dicaprylate/Dicaprate Other manicuring preparations 3.5% 
Propylene Glycol Dicaprylate/Dicaprate Other personal cleanliness products 0.00035-1.95% 
Propylene Glycol Dicaprylate/Dicaprate Shaving cream (aerosol, brushless 

and lather) 
0.88% 

Propylene Glycol Dicaprylate/Dicaprate Skin cleansing (cold creams, cleansing 
lotions, liquids and pads) 

1-6% 

Propylene Glycol Dicaprylate/Dicaprate Depilatories 0.1% 
Propylene Glycol Dicaprylate/Dicaprate Face and neck products 

     not spray 
 
2.4-8% 

Propylene Glycol Dicaprylate/Dicaprate Body and hand products 
     not spray 

 
1.8-3% 

Propylene Glycol Dicaprylate/Dicaprate Moisturizing products 
     not spray 

 
2.5-3% 

Propylene Glycol Dicaprylate/Dicaprate Paste masks and mud packs 0.045% 
Propylene Glycol Dicaprylate/Dicaprate Other skin care preparations 3% 
Propylene Glycol Dicaprylate/Dicaprate Suntan products 

     not spray 
 
7% 

Propylene Glycol Dipelargonate Perfumes 60% 
Propylene Glycol Dipelargonate Blushers 5% 
Propylene Glycol Dipelargonate Foundations 9.3% 
Propylene Glycol Dipelargonate Nail polish and enamel removers 5% 
Propylene Glycol Dipelargonate Aftershave lotions 1.7% 
Propylene Glycol Dipelargonate Beard softeners 0.71% 
Propylene Glycol Dipelargonate Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
6% 

Propylene Glycol Dipelargonate Face and neck products 
     not spray 

 
2.5-5% 

Propylene Glycol Dipelargonate Moisturizing products 
     not spray 

 
5% 

Propylene Glycol Dipelargonate Night products 
     not spray 

 
2.7% 

Propylene Glycol Isostearate Nail polish and enamel removers 0.3% 
Propylene Glycol Isostearate Aftershave lotions 15% 
Propylene Glycol Isostearate Other shaving preparations 1% 
Propylene Glycol Laurate Eyebrow pencils 0.005% 
Propylene Glycol Laurate Eye shadow 1.3-5% 
Propylene Glycol Laurate Eye lotion 0.2% 
Propylene Glycol Laurate Other eye makeup preparations 0.05% 
Propylene Glycol Laurate Shampoos (non-coloring) 2.3% 
Propylene Glycol Laurate Blushers (all types) 0.025% 
Propylene Glycol Laurate Foundation 0.06-1% 
Propylene Glycol Laurate Makeup bases 3% 
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Propylene Glycol Laurate Aftershave lotions 0.013% 
Propylene Glycol Laurate Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
1% 

Propylene Glycol Laurate Face and neck products 
     not spray 

 
0.015% 

Propylene Glycol Laurate Body and hand products 
     not spray 

 
0.07% 

Propylene Glycol Laurate Paste masks and mud packs 0.05% 
Propylene Glycol Laurate Suntan products 

     not spray 
 
0.015% 

Propylene Glycol Myristate Lipstick 4% 
Propylene Glycol Oleate Shampoos (noncoloring) 0.48% 
Propylene Glycol Oleate Bath soaps and detergents 1% 
Propylene Glycol Dioleate Depilatories 15.8% 
Propylene Glycol Dicaprate Eye lotion 0.3-0.55% 
Propylene Glycol Dicaprate Lipstick 0.025-0.76% 
Propylene Glycol Dicaprate Bath soaps and detergents 0.16% 
Propylene Glycol Dicaprate Aftershave lotions 0.1% 
Propylene Glycol Dicaprate Skin cleansing (cold creams, cleansing 

lotions liquids and pads) 
0.11% 

Propylene Glycol Dicaprate Face and neck products 
     not spray 

 
0.55% 

Propylene Glycol Dicaprate Other skin care preparations 0.11-0.31% 
Propylene Glycol Dicaprate Suntan products 

     not spray 
 
0.28% 

Propylene Glycol Stearate Bubble baths 1.5% 
Propylene Glycol Stearate Other bath preparations 2% 
Propylene Glycol Stearate Eyebrow pencil 0.018% 
Propylene Glycol Stearate Eye lotion 0.1-0.99% 
Propylene Glycol Stearate Mascara 0.01% 
Propylene Glycol Stearate Other eye makeup preparations 3% 
Propylene Glycol Stearate Perfumes 1.5% 
Propylene Glycol Stearate Sachets 1.5% 
Propylene Glycol Stearate Other fragrance preparations 1.5% 
Propylene Glycol Stearate Hair conditioners 0.5% 
Propylene Glycol Stearate Shampoos (noncoloring) 0.0032% 
Propylene Glycol Stearate Tonics, dressings and other hair 

grooming aids 
0.5% 

Propylene Glycol Stearate Other hair preparations (noncoloring) 0.25% 
Propylene Glycol Stearate Hair dyes and colors (all types 

requiring caution statement and 
patch test) 

0.005% 

Propylene Glycol Stearate Blushers (all types) 0.18% 
Propylene Glycol Stearate Foundation 0.063-3.5% 
Propylene Glycol Stearate Makeup bases 1% 
Propylene Glycol Stearate Aftershave lotions 0.043% 
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Propylene Glycol Stearate Shaving cream (aerosol, brushless 
and lather) 

3.5% 

Propylene Glycol Stearate Skin cleansing (cold creams, cleansing 
lotions, liquids and pads) 

2-3.5% 

Propylene Glycol Stearate Face and neck products 
     not spray 

 
0.053-2% 

Propylene Glycol Stearate Body and hand products 
     not spray 

 
0.25-4% 

Propylene Glycol Stearate Foot products 1.5% 
Propylene Glycol Stearate Moisturizing products 

     not spray 
 
1.1-1.5% 

Propylene Glycol Stearate Night products 
     not spray 

 
0.25-2.1% 

Propylene Glycol Stearate Paste masks and mud packs 0.18-2% 
Propylene Glycol Stearate Other skin care preparations 2% 
Propylene Glycol Stearate Suntan products 

     not spray 
 
0.053% 

Propylene Glycol Stearate SE Mascara 1% 
Propylene Glycol Stearate SE Hair dyes and colors 1.4% 
Propylene Glycol Stearate SE Moisturizing products 

     not spray 
 
1% 

Propylene Glycol Diethylhexanoate Eye lotion 0.0008-0.5% 
Propylene Glycol Diethylhexanoate Blushers 0.0008% 
Propylene Glycol Diethylhexanoate Face and neck products 

     not spray 
     spray  

 
0.000099-2% 
2% 

Propylene Glycol Diethylhexanoate Body and hand products 
     not spray 

 
0.0008-2% 

Propylene Glycol Diethylhexanoate Indoor tanning preparations 0.0008% 
 
*Ingredients included in the title of the table but not found in the table were included in the 
concentration of use survey, but no uses were reported. 

Information collected in 2014. 
Table prepared June 16, 2014 
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VCRP 2014 Data for Propylene Glycol Esters 

03D - Eye Lotion PROPYLENE GLYCOL DICAPRATE 11 
03G - Other Eye Makeup Preparations PROPYLENE GLYCOL DICAPRATE 2 
07E - Lipstick PROPYLENE GLYCOL DICAPRATE 3 
07I - Other Makeup Preparations PROPYLENE GLYCOL DICAPRATE 1 
11A - Aftershave Lotion PROPYLENE GLYCOL DICAPRATE 1 
12A - Cleansing PROPYLENE GLYCOL DICAPRATE 9 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL DICAPRATE 14 
12D - Body and Hand (exc shave) PROPYLENE GLYCOL DICAPRATE 4 
12F - Moisturizing PROPYLENE GLYCOL DICAPRATE 38 
12G - Night PROPYLENE GLYCOL DICAPRATE 8 
12H - Paste Masks (mud packs) PROPYLENE GLYCOL DICAPRATE 2 
12J - Other Skin Care Preps PROPYLENE GLYCOL DICAPRATE 8 
13B - Indoor Tanning Preparations PROPYLENE GLYCOL DICAPRATE 1 
  102 

 
 
03D - Eye Lotion PROPYLENE GLYCOL DICAPRYLATE 5 
03G - Other Eye Makeup Preparations PROPYLENE GLYCOL DICAPRYLATE 2 
07C - Foundations PROPYLENE GLYCOL DICAPRYLATE 1 
07E - Lipstick PROPYLENE GLYCOL DICAPRYLATE 9 
07I - Other Makeup Preparations PROPYLENE GLYCOL DICAPRYLATE 1 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL DICAPRYLATE 5 
12D - Body and Hand (exc shave) PROPYLENE GLYCOL DICAPRYLATE 2 
12F - Moisturizing PROPYLENE GLYCOL DICAPRYLATE 12 
12G - Night PROPYLENE GLYCOL DICAPRYLATE 5 
12H - Paste Masks (mud packs) PROPYLENE GLYCOL DICAPRYLATE 1 
12J - Other Skin Care Preps PROPYLENE GLYCOL DICAPRYLATE 5 
13B - Indoor Tanning Preparations PROPYLENE GLYCOL DICAPRYLATE 1 
  49 

 
 
02B - Bubble Baths PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 1 
02D - Other Bath Preparations PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 1 
03B - Eyeliner PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 3 
03C - Eye Shadow PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 3 
03D - Eye Lotion PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 7 
03E - Eye Makeup Remover PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 2 
03F - Mascara PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 2 
03G - Other Eye Makeup 
Preparations PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 15 
04B - Perfumes PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 9 
04E - Other Fragrance Preparation PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 6 
05A - Hair Conditioner PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 53 
05C - Hair Straighteners PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 1 
05E - Rinses (non-coloring) PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 2 
05G - Tonics, Dressings, and 
Other Hair Grooming Aids PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 38 
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05I - Other Hair Preparations PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 26 
06A - Hair Dyes and Colors (all 
types requiring caution statements 
and patch tests) PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 1 
06H - Other Hair Coloring 
Preparation PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 10 
07A - Blushers (all types) PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 11 
07B - Face Powders PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 2 
07C - Foundations PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 15 
07E - Lipstick PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 16 
07I - Other Makeup Preparations PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 10 
08B - Cuticle Softeners PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 2 
08E - Nail Polish and Enamel PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 1 
08G - Other Manicuring 
Preparations PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 2 
10A - Bath Soaps and Detergents PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 8 
10B - Deodorants (underarm) PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 1 
10E - Other Personal Cleanliness 
Products PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 13 
12A - Cleansing PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 11 
12B - Depilatories PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 1 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 14 
12D - Body and Hand (exc shave) PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 94 
12E - Foot Powders and Sprays PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 1 
12F - Moisturizing PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 120 
12G - Night PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 3 
12H - Paste Masks (mud packs) PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 4 
12J - Other Skin Care Preps PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 13 
13B - Indoor Tanning Preparations PROPYLENE GLYCOL DICAPRYLATE/DICAPRATE 3 
  525 

 
 
03D - Eye Lotion PROPYLENE GLYCOL DIETHYLHEXANOATE 1 
03G - Other Eye Makeup Preparations PROPYLENE GLYCOL DIETHYLHEXANOATE 2 
04E - Other Fragrance Preparation PROPYLENE GLYCOL DIETHYLHEXANOATE 2 
07I - Other Makeup Preparations PROPYLENE GLYCOL DIETHYLHEXANOATE 1 
10B - Deodorants (underarm) PROPYLENE GLYCOL DIETHYLHEXANOATE 1 
10E - Other Personal Cleanliness 
Products PROPYLENE GLYCOL DIETHYLHEXANOATE 1 
12A - Cleansing PROPYLENE GLYCOL DIETHYLHEXANOATE 1 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL DIETHYLHEXANOATE 4 
12D - Body and Hand (exc shave) PROPYLENE GLYCOL DIETHYLHEXANOATE 5 
12F - Moisturizing PROPYLENE GLYCOL DIETHYLHEXANOATE 3 
12G - Night PROPYLENE GLYCOL DIETHYLHEXANOATE 3 
12J - Other Skin Care Preps PROPYLENE GLYCOL DIETHYLHEXANOATE 3 
13B - Indoor Tanning Preparations PROPYLENE GLYCOL DIETHYLHEXANOATE 1 
  28 
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12B - Depilatories PROPYLENE GLYCOL DIOLEATE 1 
 
 
03D - Eye Lotion PROPYLENE GLYCOL DIPELARGONATE 1 
03G - Other Eye Makeup Preparations PROPYLENE GLYCOL DIPELARGONATE 1 
07C - Foundations PROPYLENE GLYCOL DIPELARGONATE 1 
07E - Lipstick PROPYLENE GLYCOL DIPELARGONATE 9 
11A - Aftershave Lotion PROPYLENE GLYCOL DIPELARGONATE 1 
11D - Preshave Lotions (all types) PROPYLENE GLYCOL DIPELARGONATE 2 
12A - Cleansing PROPYLENE GLYCOL DIPELARGONATE 2 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL DIPELARGONATE 2 
12D - Body and Hand (exc shave) PROPYLENE GLYCOL DIPELARGONATE 12 
12F - Moisturizing PROPYLENE GLYCOL DIPELARGONATE 5 
12G - Night PROPYLENE GLYCOL DIPELARGONATE 1 
12H - Paste Masks (mud packs) PROPYLENE GLYCOL DIPELARGONATE 2 
12J - Other Skin Care Preps PROPYLENE GLYCOL DIPELARGONATE 3 
  42 

 
 
03E - Eye Makeup Remover PROPYLENE GLYCOL ISOSTEARATE 1 
07E - Lipstick PROPYLENE GLYCOL ISOSTEARATE 1 
11D - Preshave Lotions (all types) PROPYLENE GLYCOL ISOSTEARATE 1 
11E - Shaving Cream PROPYLENE GLYCOL ISOSTEARATE 3 
11G - Other Shaving Preparation 
Products PROPYLENE GLYCOL ISOSTEARATE 2 
12A - Cleansing PROPYLENE GLYCOL ISOSTEARATE 1 
12F - Moisturizing PROPYLENE GLYCOL ISOSTEARATE 6 
12H - Paste Masks (mud packs) PROPYLENE GLYCOL ISOSTEARATE 1 
12J - Other Skin Care Preps PROPYLENE GLYCOL ISOSTEARATE 3 
  19 

 
 
03A - Eyebrow Pencil PROPYLENE GLYCOL LAURATE 1 
03B - Eyeliner PROPYLENE GLYCOL LAURATE 1 
03F - Mascara PROPYLENE GLYCOL LAURATE 9 
03G - Other Eye Makeup Preparations PROPYLENE GLYCOL LAURATE 1 
04A - Cologne and Toilet waters PROPYLENE GLYCOL LAURATE 1 
05I - Other Hair Preparations PROPYLENE GLYCOL LAURATE 1 
07A - Blushers (all types) PROPYLENE GLYCOL LAURATE 4 
07B - Face Powders PROPYLENE GLYCOL LAURATE 1 
07C - Foundations PROPYLENE GLYCOL LAURATE 10 
07E - Lipstick PROPYLENE GLYCOL LAURATE 3 
07F - Makeup Bases PROPYLENE GLYCOL LAURATE 2 
07I - Other Makeup Preparations PROPYLENE GLYCOL LAURATE 8 
11A - Aftershave Lotion PROPYLENE GLYCOL LAURATE 2 
12A - Cleansing PROPYLENE GLYCOL LAURATE 1 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL LAURATE 1 
12D - Body and Hand (exc shave) PROPYLENE GLYCOL LAURATE 4 
12F - Moisturizing PROPYLENE GLYCOL LAURATE 11 
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12H - Paste Masks (mud packs) PROPYLENE GLYCOL LAURATE 4 
12J - Other Skin Care Preps PROPYLENE GLYCOL LAURATE 1 
13B - Indoor Tanning Preparations PROPYLENE GLYCOL LAURATE 1 
  67 

 
 
03G - Other Eye Makeup Preparations PROPYLENE GLYCOL MYRISTATE 1 
07E - Lipstick PROPYLENE GLYCOL MYRISTATE 1 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL MYRISTATE 1 
13B - Indoor Tanning Preparations PROPYLENE GLYCOL MYRISTATE 2 
  5 

 
 
03A - Eyebrow Pencil PROPYLENE GLYCOL STEARATE 1 
03B - Eyeliner PROPYLENE GLYCOL STEARATE 1 
03C - Eye Shadow PROPYLENE GLYCOL STEARATE 1 
03D - Eye Lotion PROPYLENE GLYCOL STEARATE 1 
03F - Mascara PROPYLENE GLYCOL STEARATE 11 
03G - Other Eye Makeup Preparations PROPYLENE GLYCOL STEARATE 1 
04E - Other Fragrance Preparation PROPYLENE GLYCOL STEARATE 1 
05A - Hair Conditioner PROPYLENE GLYCOL STEARATE 2 
05F - Shampoos (non-coloring) PROPYLENE GLYCOL STEARATE 2 
05I - Other Hair Preparations PROPYLENE GLYCOL STEARATE 1 
06A - Hair Dyes and Colors (all types 
requiring caution statements and patch tests) PROPYLENE GLYCOL STEARATE 24 
06D - Hair Shampoos (coloring) PROPYLENE GLYCOL STEARATE 1 
07A - Blushers (all types) PROPYLENE GLYCOL STEARATE 1 
07B - Face Powders PROPYLENE GLYCOL STEARATE 2 
07C - Foundations PROPYLENE GLYCOL STEARATE 12 
07F - Makeup Bases PROPYLENE GLYCOL STEARATE 1 
07I - Other Makeup Preparations PROPYLENE GLYCOL STEARATE 1 
10E - Other Personal Cleanliness Products PROPYLENE GLYCOL STEARATE 1 
11A - Aftershave Lotion PROPYLENE GLYCOL STEARATE 2 
11E - Shaving Cream PROPYLENE GLYCOL STEARATE 4 
12A - Cleansing PROPYLENE GLYCOL STEARATE 6 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL STEARATE 3 
12D - Body and Hand (exc shave) PROPYLENE GLYCOL STEARATE 50 
12F - Moisturizing PROPYLENE GLYCOL STEARATE 23 
12G - Night PROPYLENE GLYCOL STEARATE 3 
12H - Paste Masks (mud packs) PROPYLENE GLYCOL STEARATE 4 
12J - Other Skin Care Preps PROPYLENE GLYCOL STEARATE 7 
13B - Indoor Tanning Preparations PROPYLENE GLYCOL STEARATE 1 
  168 
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03C - Eye Shadow PROPYLENE GLYCOL STEARATE SE 10 
03F - Mascara PROPYLENE GLYCOL STEARATE SE 4 
07B - Face Powders PROPYLENE GLYCOL STEARATE SE 1 
07C - Foundations PROPYLENE GLYCOL STEARATE SE 2 
07I - Other Makeup Preparations PROPYLENE GLYCOL STEARATE SE 2 
12C - Face and Neck (exc shave) PROPYLENE GLYCOL STEARATE SE 2 
12D - Body and Hand (exc shave) PROPYLENE GLYCOL STEARATE SE 3 
12F - Moisturizing PROPYLENE GLYCOL STEARATE SE 2 
12G - Night PROPYLENE GLYCOL STEARATE SE 6 
12H - Paste Masks (mud packs) PROPYLENE GLYCOL STEARATE SE 1 
13A - Suntan Gels, Creams, and Liquids PROPYLENE GLYCOL STEARATE SE 1 
  34 

 
 
 
 
No VCRP Data 
Propylene glycol behenate 
Propylene glycol caprylate 
Propylene glycol cocoate 
Propylene glycol dicaproate 
Propylene glycol dicocoate 
Propylene glycol diisononanoate 
Propylene glycol diisostearate 
Propylene glycol dilaurate 
Propylene glycol distearate 
Propylene glycol diundecanoate 
Propylene glycol heptanoate 
Propylene glycol linoleate 
Propylene glycol linolenate 
Propylene glycol oleate   
Propylene glycol oleate  SE 
Soybean oil propylene glycol esters   
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Final Report on the Safety Assessment of Propylene 
Glycol (PG) Dicaprylate, PG Dicaprylate/Dicaprate, 
PG Dicocoate, PG Dipelargonate, PG lsostearate, PG 
Laurate, PG Myristate, PG Oleate, PG Oleate SE, 
PG Dioleate, PG Dicaprate, PG Diisostearate, 
and PG Dilaurate1 

The Propylene Glycol Dicaprylate family of ingredients includes 
several esters and diesters of Propylene Glycol and fatty acids. 
These ingredients are used in cosmetic formulations as skin con
ditioning agents, viscosity increasing agents, and surfactants. Two 
skin irritation studies (minimal to no irritation) and a comedo
genicity study (insignificant comedogen) on Propylene Glycol Di
caprylate/Dicaprate and a skin irritation study (slight) and an 
acute oral toxicity study (nontoxic) on Propylene Glycol Laurate 
were available. Available data were also found indicating that 
Propylene Glycol Dicaprylate/Dicaprate and Propylene Glycol 
Dipelargonate may enhance the skin penetration of other chem
icals. Because of the ability of these Polyethylene Glycol esters 
and diesters to enhance penetration of other agents, it was rec
ommended that care be taken in using these and other Polyethy
lene Glycol esters and diesters in cosmetic products. Previous Cos
metic Ingredient Review safety assessments of related ingredients, 
including Polyethylene Glycol, Polyethylene Glycol Stearate, 
Coconut Oils and Acids, lsostearic Acid, Lauric Acid, Myristic 
Acid, Oleic Acid, and Caprylic/Capric Triglyceride, were summa
rized. Included were mutagenicity, chronic toxicity, and skin ir
ritation and sensitization data. Based in part on the limited data 
available on the ingredients included in the report, but more so 
on the previous reviews of chemically similar moieties, it was con
cluded that Propylene Glycol Dicaprylate, Propylene Glycol 
Dicaprylate/Dicaprate, Propylene Glycol Dicocoate, Propylene Gly
col Dipelargonate, Propylene Glycol Isostearate, Propylene Gly
col La urate, Propylene Glycol Myristate, Propylene Glycol Oleate, 
Propylene Glycol Oleate SE, Propylene Glycol Dioleate, Propylene 
Glycol Dicaprate, Propylene Glycol Diisostearate, and Propylene 
Glycol Dilaurate are safe for use as cosmetic ingredients in the 
present practices of use. 

The safety of the following Propylene Glycol esters and di
esters in cosmetic products is reviewed: Propylene Glycol Di
caprylate; Propylene Glycol Dicaprylate/Dicaprate; Propylene 
Glycol Dicocoate; Propylene Glycol Dipelargonate; Propylene 

Received 25 February 1999; accepted 12 May 1999. 
1 Reviewed by the Cosmetic Ingredient Review Expert Panel. Wilbur 

Johnson, Senior Scientific Analyst prepared this report. Address corre
spondence to him at 110 117th Street, NW, Suite 310, Washington, DC 
20036, USA. 

International Journal of Toxicology, 18(Suppl. 2):35-52, 1999 
Copyright© 1999 Cosmetic Ingredient Review 
1091-5818/99$12.00 + .00 

Glycol Isostearate; Propylene Glycol Laurate; Propylene Glycol 
Myristate; Propylene Glycol Oleate; Propylene Glycol Oleate 
SE (self-emulsifying); Propylene Glycol Dioleate; Propylene 
Glycol Dicaprate; Propylene Glycol Diisostearate; and Propy
lene Glycol Dilaurate. 

With the exceptions of two skin irritation studies and a come
dogenicity study on Propylene Glycol Dicaprylate/Dicaprate 
and a skin irritation study and acute oral toxicity study on Propy
lene Glycol Laurate, no other studies on the toxicity of the Propy
lene Glycol esters or diesters included in this review have been 
found. 

However, the Cosmetic Ingredient Review ( CIR) Expert Panel 
has issued Final Reports on the safety of Propylene Glycol, 
Propylene Glycol Stearate, Propylene Glycol Stearate SE, and 
other chemical moieties of the Propylene Glycol esters and di
esters included in the present review, and determined that the 
data included in these Final Reports are sufficient for evaluating 
the safety of the thirteen Propylene Glycol esters and diesters 
that are mentioned above. 

Therefore, data from the following CIR Final Reports were 
considered: Propylene Glycol (Andersen 1994); Propylene 
Glycol Stearate and Propylene Glycol Stearate SE (Elder 1983a); 
Caprylic/Capric Triglyceride (Elder 1980); Coconut Acid and 
Coconut Oil (Elder 1986); Isostearic Acid (Elder 1983b); and 
Lauric Acid, Myristic Acid, and Oleic Acid (Elder 1987). The 
results of studies from these safety assessments are included in 
the report summary. 

CHEMISTRY 

Chemical and Physical Properties 
Properties of the following Propylene Glycol esters and di

esters are summarized in Table 1: Propylene Glycol Dicapry
late; Propylene Glycol Dicaprate; Propylene Glycol Dicapry
late/Dicaprate; Propylene Glycol Dipelargonate; Propylene 
Glycol Laurate; Propylene Glycol Dilaurate; Propylene Glycol 
Oleate; and Propylene Glycol Dioleate. Properties of Propy
lene Glycol Dicaprylate/Dicaprate and Propylene Glycol Lao
rate, submitted to the Cosmetic Ingredient Review by a chemical 
supplier, are included in Table 2. 
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Property 

Formula weight 
Boiling point @ 0.050 torr 
Density @ 60°C 
Molar volume @ 60°C 
Refractive index@ 60°C 
Molar refraction @ 60°C 
Viscosity (centipoises) @ 40°C 
Viscosity @ 50°C 
Viscosity @ 60°C 

Form 
Identification 

Specific Gravity @ 25° /25°C 
Solubility 

Acid value 
Iodine value 
Saponification value 
Moisture 

Formula weight 
Form 
Identification 

Specific gravity @ 25° /25°C 
Density @ 80°C 
Dynamic viscosity @ 80°C 
Refractive index @ 80°C 
Solubility 

Acid value 
Ester value 
Iodine value 

Formula weight 
Form 

Identification 

Specific gravity @ 25° /25°C 
Refractive index @ 25° /25°C 

COSMETIC INGREDIENT REVIEW 

TABLEl 
Properties of Propylene Glycol Esters and Diesters 

Value/description Reference 

Propylene Glycol Dicaprylate 
328.49 STN lnternational1995 
108°C 
0.891 
368 

1.422 
93.26 
4.08 
3.69 
3.33 

STN International 1995 
Patwardhan, Thapar, and Subrahmanyam 197 4 
Patwardhan, Thapar, and Subrahmanyam 197 4 
Patwardhan, Thapar, and Subrahmanyam 1974 
Patwardhan, Thapar, and Subrahmanyam 1974 
Patwardhan, Thapar, and Subrahmanyam 1974 
Patwardhan, Thapar, and Subrahmanyam 1974 
Patwardhan, Thapar, and Subrahmanyam 1974 

Propylene Glycol Dicaprylate!Dicaprate 
Clear, odorless, oily liquid Nikitakis and McEwen 1990 
Positive: close match to a Nikitakis and McEwen 1990 

standard IR spectrum with no 
indication of foreign materials 

0.912 to 0.922 Nikitakis and McEwen 1990 
Soluble in most organic 

solvents; insoluble in water 
0.1 maximum 
l.Omaximum 
315 to 335 
0.1% maximum 

Nikitakis and McEwen 1990 

Nikitakis and McEwen 1990 
Nikitakis and McEwen 1990 
Nikitakis and McEwen 1990 
Nikitakis and McEwen 1990 

Propylene Glycol Diperlargonate 
356.54 STN International1995 
Odorless, colorless liquid Nikitakis and McEwen 1990 
Positive: close match to a standard Nikitakis and McEwen 1990 

IR spectrum with no indication 
of foreign materials 

0.895 to 0.935 
0.873 g/cm3 

0.022 g/cm·s 
1.417 (A.= 589 nm) 
Soluble in common organic 

solvents; insoluble in water 
0.5 maximum 
310 to 325 
l.Omaximum 

Nikitakis and McEwen 1990 
Lewis and Subrahmanyam 1983 
STN lnternational1995 
Lewis and Subrahmanyam 1983 
Nikitakis and McEwen 1990 

Nikitakis and McEwen 1990 
Nikitakis and McEwen 1990 
Nikitakis and McEwen 1990 

Propylene Glycol Laurate 
258.40 STN lnternational1995 
Light, yellow liquid with Nikitakis and McEwen 1990 

mild, fatty odor 
Positive: close match to a standard Nikitakis and McEwen 1990 

IR spectrum with no indication 
of foreign materials 

0.905 to 0.915 Nikitakis and McEwen 1990 
1.440 to 1.446 Nikitakis and McEwen 1990 
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TABLEt 
Properties of Propylene Glycol Esters and Diesters (Continued) 

Property Value/description Reference 

Solubility Soluble in organic solvents; insoluble Nikitakis and McEwen 1990 
in propylene glycol or water 

Boiling point @ 0.6 torr 138 to 141°C STN International1995 
Acid value 3.0 to 5.0 Nikitakis and McEwen 1990 
Saponification value 230 to 250 Nikitakis and McEwen 1990 
Iodine value 2.0maximum Nikitakis and McEwen 1990 

Propylene Glycol Dilaurate 
Form Liquid STN International1995 
Formula weight 440.71 STN International1995 
Density @ 30°C 0.897 STN International1995 
Refractive index @ 30°C 1.444 (A. = 589 nm) STN International 1995 
Melting point 21.9°C STN International1995 

35.0°C (in acetone) STN International1995 
Boiling point @ 0.04 torr 196°C STN International1995 

Propylene Glycol Oleate 
Form Liquid STN International1995 
Molecular weight 340 STN International 1995 

Propylene Glycol Dioleate 
Formula weight 605 STN International1995 

Propylene Glycol Dicaprate 
Formula weight 384.60 STN International1995 
Melting point 24.2 to 25.2°C (in acetone) STN International 1995 

24.2 to 25.2°C (in petroleum STN International1995 
ether and ethyl acetate) 

Refractive index 1.4276 (70°C; A. = 589 nm) STN International1995 

TABLE2 
Chemical and physical properties of Propylene Glycol Dicaprylate/Dicaprate, and Propylene 

Glycol Laurate (Stepan Company 1996) 

Propylene Glycol 
Property Dicaprylate/Dicaprate Propylene Glycol Laurate 

Form Liquid at 75°F Liquid 
Appearance Slightly yellow color; Off-white color 

free of suspended matter 
Odor Bland Typical, mild fatty 
Type Nonionic 
Melting point 8 to l2°C (specification) 
Flash point (closed cup) 370°F 
Solubility Soluble in alcohol containing Insoluble in water; soluble 

up to 20% water in isopropyl alcohol, mineral 
oil, and vegetable oil (peanut) 

Moisture 0.05% 
Free fatty acid (as oleic) 0.03% 
Acid value 3.0 max (specification) 
Iodine value 0.1 1.0 max (specification) 
Saponification value 326 231-241 (specification) 
Hydroxyl value 1.0 
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Information on the chemical and physical properties of Pro
pylene Glycol Dicocoate, Propylene Glycol Isostearate, Propy
lene Glycol Myristate, Propylene Glycol Oleate SE, and Propy
lene Glycol Diisostearate were not identified in the published 
literature. 

Propylene Glycol Dicaprylate 
Propylene Glycol Dicaprylate (CAS Nos. 7384-98-7 and 

56519-70-1) is the diester of propylene glycol and caprylic 
acid that conforms generally to the formula shown in Figure 1 
(Wenninger and McEwen 1997). Other names for this chemical 

Propylene Glycol Dicaprylate 

0 0 
II II 

R-C-OCH~HO-c-R 
I 

Ctia 

whete RCO tepiH8IIts the fatly 
adda dadtled from coconut oil 

Propylene Glycol Dicocoate 

yH3 9H 
~C-(CH2)x-CH(CH2)y-~-OCH:zCHC~ 

0 

Propylene Glycollsostearate 

0 0 
II II 

C(H:zC)e~C-OCH~HO-C(CH2)eCH3 
I 

c~ 

Propylene Glycol Dicaprate 

Propylene Glycol Diperlargonate 

Propylene Glycol Laurate 

yH3 yH3 
H3C-(CH2)x-CH(CH2)y-~-OCH~HO-~-(CH2)yCH-(CH2)x-CH3 

o c~ o 

Propylene Glycol Diisostearate 

Propylene Glycol Dilaurate 
Proplene Glycol Myristate 

0 
II 

Hae-(CH2).,CH=CH(CH2).,c-OCH~H-OH 

CH3 

Propylene Glycol Oleate 

Propylene Glycol Dioleate 

FIGURE 1 
Chemical formulas for esters and diesters of Propylene Glycol and fatty acids. 
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are as follows: Octanoic Acid, 1-Methyl-1,2-Ethanediyl Ester; 
1,2-Dicaprylin; 1-Methyl-1,2-Ethanediyl Octanoate; 1,2-Propa
nediol Dioctanoate; 1,2-Propyleneglycol Dioctanoate; and Pro
pylene Di(Octanoate) (Wenninger and McEwen 1997; Chemline 
1995; The Scientific and Technical Information Network [STN] 
lnternational1995). 

Propylene Glycol Dicaprate 
Propylene Glycol Dicaprate (CAS No. 56519-72-3) is the 

diester of propylene glycol and capric acid that conforms to 
the formula shown in Figure 1 (Wenninger and McEwen 1997). 
Other names for this chemical are as follows: Decanoic Acid, 
1,3-Propanediyl Ester; n-Decanoic Acid, 1,3-Propanediyl Ester; 
Decanoic Acid, Trimethylene Ester (Wenninger and McEwen 
1997; Chemline 1995); and 1,3-Bis-decanoyloxy-propane; 1,3-
Bis-decanoyloxy-propan; and Decanoic Acid, 3-Decanoyloxy
propyl ester (STN lnternational1995). 

Propylene Glycol Dicaprylate!Dicaprate 
Propylene Glycol Dicaprylate/Dicaprate (CAS Nos. 58748-

27-9; 9062-04-8; and 68988-72-7) is a mixture of the propy
lene glycol diesters of caprylic and capric acids (Wenninger and 
McEwen 1997). The structures of Propylene Glycol Dicaprylate 
and Propylene Glycol Dicaprate appear on the preceding page. 
Propylene Glycol Dicaprylate/Dicaprate is also defined as the 
propylene glycol diester of short chain, predominantly naturally 
derived C8-C10 fatty acids (Nikitakis and McEwen 1990). It is 
soluble in alcohol containing up to 20% water and its viscos
ity is usually low (Stepan Company 1996). Other names for this 
mixture include: Decanoic Acid, 1-Methyl-1,2-Ethanediyl Ester 
mixed with 1-Methyl-1,2-Ethanediyl Dioctanoate; Decanoic 
Acid, Mixed Diesters with Octanoic Acid and Propylene Gly
col; Caprylic, Capric Acid, Propylene Glycol Diester; Propy
lene Glycol Dicaprate-Caprate; and Propylene Glycol, Capry
late Caprate Diester (Wenninger and McEwen 1997; Chemline 
1995). Propylene Glycol Dicaprylate/Dicaprate has also been 
defined as the propylene glycol diester of saturated vegetable 
acids (Cs-Cw chain length) that contains 65 to 80% caprylic 
acid and 15 to 30% capric acid (Mahjour et al. 1993). 

Propylene Glycol Dicocoate 
Propylene Glycol Dicocoate (CAS No. 68953-19-5) is the 

diester of propylene glycol and coconut acid that conforms 
generally to the formula shown in Figure 1 (Wenninger and 
McEwen 1997). The RCO group represents the fatty acids de
rived from coconut oil. Other names for this chemical are as 
follows: Coconut Fatty Acids, 1-Methyl-1,2-Ethanediyl Ester; 
Propylene Glycol Dicoconate; Propylene Glycol Diester Co
conut Acids; and Fatty Acids, Coco, 1-Methyl-1,2-Ethanediyl 
Esters (Wenninger and McEwen 1997; Chemline 1995). 

Propylene Glycol Dipelargonate 
Propylene Glycol Dipelargonate (CAS No. 41395-83-9) is 

the diester of propylene glycol and pelargonic acid that con-

forms generally to the formula shown in Figure 1 (Wenninger 
and McEwen 1997). Other names for this chemical include 
Nonanoic Acid, 1-Methyl-1,2-Ethanediyl Ester; 1-Methyl-1,2-
Ethanediyl Nonanoate; and Propylene Dinonanoate (Wenninger 
and McEwen 1997; Chemline 1995; STN International1995). 

Propylene Glycol Isostearate 
Propylene Glycol Isostearate (CAS Nos. 32057-15-1 and 

68171-38-0) is the ester of propylene glycol and isostearic acid 
(Wenninger and McEwen 1997) with the formula shown in 
Figure 1 (Sciarra, Iannacone, and Mores 1976). The sum of 
any combination of x and y values in the structure is 14 (x + y 
= 14). Other names for this chemical include lsooctadecanoic 
Acid, Monoester with 1,2-Propanediol and Propylene Glycol 
Monoisostearate (Wenninger and McEwen 1997). 

Two commercially available forms of Propylene Glycol !so
stearate were identified in the published literature. Propylene 
Glycol Monoisostearate consists of 52% monoester and 48% 
diester. Propylene Glycol Monoisostearate (90%) consists of 
90% monoester and 10% diester (Sciarra, Iannacone, and Mores 
1976). 

Propylene Glycol Diisostearate 
Propylene Glycol Diisostearate (CAS No. 68958-54-3) is 

the diester of propylene glycol that conforms generally to the 
formula shown in Figure 1 (Wenninger and McEwen 1997). 
lsooctadecanoic Acid, 1,3-Propanediyl Ester is another name 
for Propylene Glycol Diisostearate (Wenninger and McEwen 
1997). 

Propylene Glycol Laurate 
Propylene Glycol Laurate (CAS No. 142-55-2) is the ester of 

propylene glycol and lauric acid that conforms generally to the 
formula shown in Figure 1 (Wenninger and McEwen 1997). 
It is a mixture of lauric acid esters of 1,2-propylene glycol 
in which the monoester predominates (Nikitakis and McEwen 
1990). More recent information indicates the following com
position of Propylene Glycol Laurate: free Propylene Glycol 
(0% ), monoester ( 43.52% ), and diester (56.48%) (Stepan Com
pany 1996). Other names for Propylene Glycol Laurate are as 
follows: Dodecanoic Acid, 2-Hydroxypropyl Ester; Dodecanoic 
Acid, Monoester with 1 ,2-Propanediol; 2-Hydroxypropyl Dode
canoate; Propylene Glycol Monolaurate; Lauric Acid, 2-Hydro
xypropyl Ester; and 2-Hydroxypropyl Laurate (Wenninger and 
McEwen 1997; Chemline 1995; STN International1995). 

Propylene Glycol Dilaurate 
Propylene Glycol Dilaurate (CAS No. 22788-19-8) is the 

diester of propylene glycol and lauric acid that conforms gener
ally to the formula shown in Figure 1 (Wenninger and McEwen 
1997). Other names for this chemical include Dodecanoic Acid, 
1-Methyl-1,2-Ethanediyl Ester; Lauric Acid, Propylene Ester; 
and 1,2-Bis-Lauroyloxy-Propane (Wenninger and McEwen 
1997; Chemline 1995; STN International1995). 
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Propylene Glycol Myristate 
Propylene Glycol Myristate (CAS No. 29059-24-3) is the 

ester of propylene glycol and myristic acid that conforms gener
ally to the formula shown in Figure 1 (Wenninger and McEwen 
1997). Other names for this chemical are as follows: Propylene 
Glycol Monomyristate; Tetradecanoic Acid, Monoester with 
1,2-Propanediol; and Myristic Acid, Monoester with 1,2-Propa
nediol (Wenninger and McEwen 1997; Chemline 1995). 

Propylene Glycol Oleate 
Propylene Glycol Oleate (CAS Nos. 27213-39-4 and 1330-

80-9) is the ester of propylene glycol and oleic acid that con
forms generally to the formula shown in Figure 1 (Wenninger 
and McEwen 1997). Other names for this chemical include 
9-0ctadecanoic Acid, Monoester with 1,2-Propanediol; Oleic 
Acid, Monoester with 1,2-Propanediol; and Propylene Glycol 
Monooleate (Wenninger and McEwen 1997; Chemline 1995; 
STN Intemational1995). 

Propylene Glycol Oleate SE 
Propylene Glycol Oleate SE (Self-Emulsifying) is a self

emulsifying grade of Propylene Glycol Oleate (q.v.) that con
tains some sodium and/or potassium oleate (Wenninger and 
McEwen 1997). 

Propylene Glycol Dioleate 
Propylene Glycol Dioleate (CAS No. 105-62-4) is the diester 

of propylene glycol and oleic acid that conforms to the formula 
shown in Figure 1 (Wenninger and McEwen 1993). Othernames 
for Propylene Glycol Dioleate are as follows: 1-Methyl-1,2-
Ethanediyl 9-0ctadecenoate; 9-0ctadecenoic Acid, 1-Methyl-
1,2-Ethanediyl Ester; 9-0ctadecenoic Acid, 1,3-Propanediyl 
Ester; and 9-0ctadecenoic Acid (Z)-, 1-Methyl-1,2-Ethanediyl 
Ester (Wenninger and McEwen 1993; Chemline 1995), 1,2-Bis
Oleoyloxy-Propane; 1,2-Bis-Oleoyloxy-Propan; 1-Methyl-1 ,2-
Ethanediyl Dioleate; and Octadec-9- Enoic Acid 1-Methyl-2-
0ctadec-9-Enoyloxy-Ethyl Ester (STN Intemational1995). 

Methods of Production 

Propylene Glycol Dicaprylate 
Propylene Glycol Dicaprylate is a product of the reaction of 

propane-1,2-diol and octanoyl chloride with pyridine (% yield 
= 45% at 12 hours) (STN Intemational1995). 

Propylene Glycol Dicaprylate!Dicaprate 
Propylene Glycol Dicaprylate/Dicaprate is produced via the 

combination of Propylene Glycol with capric and caprylic acids. 
The mixture is heated to temperatures high enough to cause 
esterification. Water of reaction is removed to drive the reaction 
to completion and to o~tain the low hydroxyl specification. The 
product is then fully refined and deodorized (Stepan Company 
1996). 

Propylene Glycol Dicaprate 
Propylene Glycol Dicaprate is a product of the reaction of de

canoic acid with propane-1,3-diol (temperature= 180°C) (STN 
International1995). 

Propylene Glycol Dipelargonate 
Propylene Glycol Dipelargonate may be prepared by react

ing nonanoyl chloride and C12H240 3 with pyridine (solvent= 
CHCh) at 15°C or room temperature (STN Intemational1995). 

Propylene Glycol Laurate 
In the production of Propylene Glycol Laurate, Propylene 

Glycol and lauric acid are charged to the reactor, and a nitrogen 
sparge is initiated. The reactor is heated to approximately 225°C, 
and the water of reaction is removed. Vacuum is applied to re
move unreacted propylene glycol when water evolution ceases. 
After specifications have been met, the finished product is cooled 
and drummed (Stepan Company 1996). 

Propylene Glycol Dilaurate 
Propylene Glycol Dilaurate may be prepared using either of 

the three methods: (1) reacting lauric acid and propylene oxide 
with the reagent, potassium hydroxide at 160°C; (2) reacting 
lauroyl chloride and propylene glycol with pyridine; and (3) re
acting dodecanoic acid and propane-1,2-diol with the reagent, 
0.2 M phosphate buffer (pH 7, solvent= water) at 45°C; %yield 
= 18.4% at 18 hours (STN Intemational1995). 

Propylene Glycol Oleate 
Propylene Glycol Oleate has been produced via the acylation 

of propylene glycol with oleic anhydride (Pseudomonas lipase 
catalyst; 160 to 180°C) (Shaw and Lo 1994). 

Propylene Glycol Dioleate 
Propylene Glycol Dioleate is a product of the reaction of 

propylene glycol with oleic acid chloride (STN International 
1995). 

The methods for production of the following esters and di
esters were not identified in the published literature: Propy
lene Glycol Dicocoate; Propylene Glycol Myristate; Propylene 
Glycol Oleate SE; Propylene Glycol Isostearate; and Propylene 
Glycol Diisostearate. 

Reactivity 

Propylene Glycol Oleate 
Propylene Glycol Oleate is stable under normal temperatures 

and pressures. It may burn, but does not ignite readily. Thermal 
decomposition products may include toxic oxides of carbon 
(STN International 1995). Propylene Glycol Oleate is incom
patible with strong oxidizers (fire and explosion hazard). Under 
normal temperatures and pressures, hazardous polymerization 
has not been reported (STN International1995). 
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Analytical Methods 

Propylene Glycol Dicaprylate 
Propylene Glycol Dicaprylate has been analyzed by infrared 

(IR) and nuclear magnetic resonance (NMR) spectroscopy (STN 
Intemational1995) and mass spectrometry (LeTellier and Nawar 
1975). 

Propylene Glycol Dipelargonate 
Propylene Glycol Dipelargonate has also been analyzed by 

mass spectrometry (LeTellier and Nawar 1975). 

Propylene Glycol Oleate 
Propylene Glycol Oleate has been analyzed by gas chromato

graphy-flame ionization detection (Shaw and Lo 1994). 
Information on analytical methods for the following Propy

lene Glycol esters and diesters were not identified in the pub
lished literature: Propylene Glycol Dicaprylate/Dicaprate; Pro
pylene Glycol Dicaprate; Propylene Glycol Laurate; Propylene 
Glycol Dilaurate; Propylene Glycol Dioleate; Propylene Gly
col Dicocoate; Propylene Glycol Myristate; Propylene Glycol 
Oleate SE; Propylene Glycol Isostearate; and Propylene Glycol 
Diisostearate. 

Impurities 
Information on the presence of impurities (e.g., potential pyri

dine residues) in the Propylene Glycol esters and diesters that 
are being reviewed was not identified in the published literature. 

USE 

Purpose in Cosmetics 
Skin-conditioning agent-occlusive and viscosity increasing 

agent-nonaqueous are the intended cosmetic uses for the fol
lowing propylene glycol diesters: Propylene Glycol Dicapry
late, Propylene Glycol Dicaprate, Propylene Glycol Dicocoate, 
Propylene Glycol Dipelargonate, Propylene Glycol Diisostea
rate, Propylene Glycol Dilaurate, and Propylene Glycol Di
oleate. Propylene Glycol Dicaprylate/Dicaprate is intended for 
use as a skin-conditioning agent-occlusive. Propylene Glycol 
Oleate SE is used as a surfactant-emulsifying agent (Wenninger 
and McEwen 1997). 

Other propylene glycol esters, listed as follows, are intended 
for use as skin-conditioning agent-emollients and surfactant
emulsifying agents: Propylene Glycol Isostearate, Propylene 
Glycol Laurate, Propylene Glycol Myristate, and Propylene 
Glycol Oleate (Wenninger and McEwen 1997). 

Scope and Extent of Use in Cosmetics 
The product formulation data submitted to the Food and 

Drug Administration in 1996 (FDA 1996) included the follow
ing use frequencies for Propylene Glycol esters and diesters: 
Propylene Glycol Dicaprylate (1 product); Propylene Glycol 
Dicaprylate/Dicaprate (202 products); Propylene Glycol Oleate 

(6 products); Propylene Glycol Myristate (11 products); Propy
lene Glycol Isostearate (22 products); Propylene Glycol Dipe
largonate (82 products); and Propylene Glycol Laurate (87 prod
ucts). Product formulation data on Propylene Glycol esters and 
diesters are summarized in Table 3 (FDA 1996). 

The following Propylene Glycol ester/diesters reviewed in the 
present report were not reported to FDA as being used in cos
metic products: Propylene Glycol Dicocoate, Propylene Glycol 
Oleate SE, Propylene Glycol Dioleate, Propylene Glycol Di
caprate, Propylene Glycol Diisostearate, and Propylene Glycol 
Dilaurate. 

Concentration of use values are no longer reported to FDA by 
the cosmetics industry (FDA 1992). Data on Propylene Glycol 
esters and diesters were received from industry (CTFA 1995) 
and are included in Table 4. 

Cosmetic products containing Propylene Glycol esters and 
diesters are applied to the skin (eyelids and lips included), hair, 
and nails and may come in contact with the ocular, nasal, and 
oral mucosae. These products may be used on a daily basis, and 
have the potential for being applied frequently over a period of 
several years. 

International Use 
With the exceptions of Propylene Glycol Dilaurate, Propy

lene Glycol Myristate, and Propylene Glycol Oleate SE, the 
Propylene Glycol esters that are being reviewed in the present 
report are also listed in the CTFA List of Japanese Cosmetic 
Ingredients. Ingredients that are used in cosmetic products mar
keted in Japan appear on this list. The inclusion of any ingredi
ent on the CTFA List of Japanese Cosmetic Ingredients does not 
guarantee either that the ingredient is safe for use as a cosmetic 
ingredient, or that the use of the substance as a cosmetic ingre
dient complies with the laws and regulations governing such use 
in Japan. Neither Propylene Glycol Dilaurate, Propylene Glycol 
Myristate, nor Propylene Glycol Oleate is prohibited from use 
in cosmetics manufactured in or imported into Japan (Rempe 
and Santucci 1992). 

None of the Propylene Glycol esters or diesters reviewed in 
the present report is included among the substances listed as 
prohibited from use in cosmetic products that are marketed in 
the European Union (Dupuis 1994). 

Noncosmetic Use 
Propylene Glycol esters have been used as emulsifiers in 

foods and pharmaceuticals (Rosen 1978). FDA has determined 
that Propylene Glycol mono- and diesters of fats and fatty acids 
can be used safely in food, provided that (1) they are produced 
from edible fats and/or fatty acids in compliance with 21 CFR 
(Code of Federal Regulations) 172.860 and/or oleic acid derived 
from tall oil fatty acids in compliance with 21 CFR 172.862, and 
(2) they are used in food in amounts not in excess of that reason
ably required to produce their intended effect (21 CFR 172.856). 
Propylene Glycol mono- and diesters of fats and fatty acids also 
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TABLE 3 
Product formulation data on Propylene Glycol Dicaprylate and Propylene Glycol 

Dicaprylate/Dicaprate (FDA 1996) 

Product category 
Total no. of formulations 

in category 

Propylene Glycol Dicaprylate 
Moisturizing skin care preparations 942 
1996 totals 

Propylene Glycol Dicaprylate/Dicaprate 
Baby lotions, oils, powders, and creams 64 
Eye shadows 588 
Eye lotions 22 
Eye makeup removers 95 
Other eye makeup preparations 136 
Other fragrance preparations 195 
Blushers (all types) 277 
Face powders 313 
Foundations 355 
Lipsticks 997 
Makeup bases 154 
Rouges 30 
Other makeup preparations 157 
Cuticle softeners 26 
Nail polish and enamel removers 36 
Other manicuring preparations 83 
Aftershave lotions 268 
Other shaving preparation products 63 
Cleansing preparations (cold creams, cleansing 820 

lotions, liquids, and pads) 
Face and neck skin care preparations (excluding 300 

shaving preparations) 
Body and hand skin care preparations (excluding 1012 

shaving preparations) 
Foot powders and sprays 33 
Moisturizing skin care preparations 942 
Night skin care preparations 226 
Paste masks (mud packs) 300 
Other skin care preparations 810 
Suntan gels, creams, and liquids 196 
Indoor tanning preparations 67 
Other suntan preparations 68 
1996 totals 

Propylene Glycol Oleate 
Other eye makeup preparations 136 
Foundations 355 
Makeup bases 154 
Body and hand (excluding shaving preparations) 1012 
Foot powders and sprays 33 
1996 totals 

Total no. 
containing ingredient 

1 
1 

1 
4 
2 
5 
3 

12 
6 
1 

27 
24 
2 
1 
1 
1 
1 
2 
2 
1 

10 

5 

15 

1 
52 
3 
2 
7 
6 
3 
2 

202 

1 
1 
1 
2 
1 
6 
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TABLE 3 
Product fonnulation data on Propylene Glycol Dicaprylate and Propylene Glycol 

Dicaprylate/Dicaprate (FDA 1996) (Continued) 

Product category 
Total no. of fonnulations 

in category 

Lipstick 
Propylene Glycol Myristate 

997 
Other makeup preparations 
Face and neck skin care preparations 

(excluding shaving preparations) 
Body and hand skin care preparations 

(excluding shaving preparations) 
Other skin care preparations 
Suntan gels, creams, and liquids 
1996 totals 

157 
300 

1012 

810 
196 

Propylene Glycol Isostearate 
Eye makeup remover 
Foundations 
Lipstick 
Other makeup preparations 
Shaving cream (aerosol, brushless, and lather) 
Other shaving preparations products 
Cleansing preparations (cold creams, cleansing 

lotions, liquids, and pads) 
Moisturizing skin care preparations 
Other skin care preparations 
Suntan gels, creams, and liquids 
1996 totals 

95 
355 
997 
157 
158 
63 

820 

942 
810 
196 

Propylene Glycol Dipelargonate 
Baby lotions, oils, powders, and creams 64 
Bath oils, tablets, and salts 147 
Eye makeup remover 95 
Other eye makeup preparations 136 
Powders (dusting and talcum, 307 

excluding aftershave talc) 
Other fragrance preparations 195 
Blushers (all types) 277 
Face powders 313 
Foundations 355 
Lipstick 997 
Makeup bases 154 
Other makeup preparations 157 
Other personal cleanliness products 339 
Aftershave lotion 268 
Preshave lotions (all types) 20 
Cleansing preparations (cold creams, 820 

cleansing lotions, liquids, and pads) 
Body and hand skin care preparations 1012 

(excluding shaving preparations) 
Moisturizing skin care preparations 942 
Paste masks (mud packs) 300 
Other skin care preparations 810 
1996 totals 

Total no. 
containing ingredient 

1 
1 
1 

3 

3 
2 

11 

1 
2 
1 
1 
6 
7 
1 

1 
1 
1 

22 

1 
1 
1 
1 
1 

4 
4 
1 

26 
8 
1 
2 
1 
1 
1 
5 

4 

9 
1 
9 

82 
(Continued on next page) 
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TABLE 3 
Product formulation data on Propylene Glycol Dicaprylate and Propylene Glycol 

Dicaprylate/Dicaprate (FDA 1996) (Continued) 

Product category 
Total no. of formulations 

in category 
Total no. 

containing ingredient 

Propylene Glycol Laurate 
Eye lotion 
Mascara 
Other eye makeup preparations 
Cologne and toilet waters 
Perfumes 
Other fragrance preparations 
Hair conditioners 
Shampoos (noncoloring) 
Tonics, dressings, and other hair grooming aids 
Other hair preparations 
Blushers (all types) 
Foundations 
Lipstick 
Makeup bases 
Makeup fixatives 
Other makeup preparations 
Cuticle softeners 
Other personal cleanliness products 
Aftershave lotion 
Other shaving preparations products 
Cleansing skin care preparations (cold creams, 

cleansing lotions, liquids, and pads) 
Body and hand skin care preparations 

(excluding shaving preparations) 
Moisturizing skin care preparations 
Paste masks (mud packs) 
Other skin care preparations 
Suntan gels, creams, and liquids 
Indoor tanning preparations 
Other suntan preparations 
1996 totals 

can be used as components of the food-contact surface of paper 
and paperboard, provided that the food-contact surface of the 
paper or paperboard complies with the prescribed limitations 
for extractives (21 CPR 176.170). 

Defoarning agents containing Propylene Glycol mono- and 
diesters of fats and fatty acids can be used safely in processed 
foods in accordance with the provisions included in the pre
ceding paragraph (21 CPR 173.340). Additionally, defoarning 
agents containing Propylene Glycol esters can be used safely 
in the manufacture of paper and paperboard intended for use in 
packaging, transporting, or holding food (21 CPR 176.210). 

Reaction products resulting from the reaction of Propylene 
Glycol with certain fats, oils, fatty acids, and fatty alcohols are 

22 
218 
136 
834 
286 
195 
715 
972 
604 
395 
277 
355 
997 
154 

11 
157 
26 

339 
268 

63 
820 

1012 

942 
300 
810 
196 
67 
68 

2 
2 
2 
6 
3 
2 
1 
2 
3 
1 
3 
9 
7 
4 
3 
3 
1 
1 
1 
2 
6 

9 

4 
1 
4 
3 
1 
1 
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among the substances that are used in the production of, or are 
added to, textiles and textile fibers. Such textiles and textile 
fibers can be used safely as articles or components of articles 
intended for use in producing, manufacturing, packing, process
ing, preparing, treating, packaging, transporting, or holding food 
(21 CPR 177.2800). Similarly, esters resulting from the reac
tion of reconstituted oils (from triglycerides or fatty acids de
rived from certain oils) with Propylene Glycol are ingredients 
of resinous and polymeric coatings. Coatings of this composi
tion may be used safely as the food-contact surface or articles 
intended for use in producing, manufacturing, packing, process
ing, preparing, treating, packaging, transporting, or holding food 
(21 CPR 175.300). 
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TABLE 4 
Concentration of use data (CTFA 1995) 

Use 
Ingredient Product type concentrations 

Propylene Glycol Blush 45% 
Dicaprylate/Dicaprate 

Makeup 24% 
Sun block stick 24% 
Moisturizer 16% 
Lip products 10% 
Eyeshadow 7% 
Eyeliner 19% 
Makeup remover 27% 
Antiperspirant 33% 
Mtershave balm 7% 

Propylene Glycol Dipelargonate Body oils up to 8% 
Moisturizer 4% 
Mtershave balm 4% 
Other hair preparations 33.7960% 
Blushers (all types) 5% 
Foundations 9.30% 
Nail polish and enamel removers 5% 
Face and neck skin care 5% 
Moisturizing skin care 3% 
Night skin care 1% 

Propylene Glycol Diester Eye shadow 23.5% 
Blushers (all types) 51.730% 
Face powders 15% 
Foundations 30.640% 
Cuticle softeners 3.5% 
Nail creams and lotions 21.6% 
Other manicuring preparations 8% 
Face and skin care 1% 
Moisturizing skin care 2.5% 
Night skin care 1% 

Propylene Glycol Isostearate Shave gel 1.4% 

Propylene Glycol Laurate Hairdress 22% 
Tanning gel moisturizer 6% 
Shampoo 1.25% 
Lash gel 1% 
Eye shadow 1.3% 
Lipstick 9% 

BIOLOGICAL PROPERTIES Skin Penetration Enhancement 

Propylene Glycol Dicaprylate!Dicaprate 

45 

Absorption, Distribution, Metabolism, and Excretion 
Pharmacokinetic studies on the Propylene Glycol esters and 

diesters reviewed in the present report were not identified in the 
published literature. 

Propylene Glycol Dicaprylate/Dicaprate reportedly enhanced 
the in vitro skin permeation rate of several transdermal drug 
candidates across human and hairless mouse skin, making it a 
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potential candidate for use in marketed transdermal products. 
The investigators suggested that these findings can indicate a 
nondiscriminative enhancement effect that resulted from a re
duction in the stratum corneum diffusional resistance. This re
duction could have been caused by an increase in the stratum 
corneum lipid fluidity or by extraction of the stratum corneum's 
lipids by Propylene Glycol Dicaprylate/Dicaprate (Mahjour et al. 
1993). 

Propylene Glycol Dipelargonate 
Similarly, in another study, a saturated solution of Propylene 

Glycol Dipelargonate in propylene glycol promoted the percu
taneous penetration of drugs across excised human skin in vitro. 
The investigators suggested that this property can be linked to the 
comparatively low polarity of Propylene Glycol Dipelargonate, 
enabling it to penetrate into the stratum corneum and interact 
with the lipid bilayers, thus, increasing their fluidity or form
ing fluid-like channels (Bonina et al. 1993). The results of an 
in vitro embryotoxicity study suggest that the skin penetration 
enhancement property of propylene glycol esters and diesters 
noted above can be due to the presence of propylene glycol. In 
this study, the exposure of B6D2F1 mouse zygotes to ~2.5 M 
propylene glycol for 2 to 7 minutes altered both intracellular 
pH and developmental potential. In that these effects were in
dependent of volume changes noted in zygotes, and, therefore, 
intracellular propylene glycol concentrations, the researchers 
postulated that the toxicity of propylene glycol is mediated by 
direct alteration of the cell membrane (Damien, Luciano, and 
Peluso 1989). 

TOXICOLOGY 
Regarding all Propylene Glycol esters and diesters reviewed 

in this report, the following types of studies were not identified 
in the published literature: subchronic toxicity, mutagenicity, 
carcinogenicity, reproductive and developmental toxicity, and 
skin sensitization/photosensitization. 

Acute Oral Toxicity 

Propylene Glycol Laurate 
In a study involving rats (number and strain not stated), 

the oral LD50 for Propylene Glycol Laurate was greater than 
34.6 glk:g. The test substance was classified as practically non
toxic (Stepan Company1996). 

Antitumor Activity 

Propylene Glycol Myristate 
The antitumor activity of Propylene Glycol Myristate in vivo 

was evaluated using 20 ddY mice (5 weeks old; 18 to 22 g). 
Following the intraperitoneal implantation of one-million tumor 
cells, the test substance.(in 0.86% NaCl solution or suspension) 
was administered once daily for 5 consecutive days. The final 
test concentrations administered were expressed as 0.5 mg/107 

tumor cells (10 mice) and 2.5 mg/107 tumor cells (10 mice). 
After 7 days, tumor growth, body weight gain, and life span up 
to 30 days were evaluated. Ten control mice received injections 
of untreated tumor cells. Tumors were not observed in any of the 
10 mice treated with the higher concentration (average survival 
time > 30 days). At the lower concentration (10 mice), there 
were no cytotoxic effects on tumor cells. Tumors were observed 
in each mouse after 7 days, and the average survival time was 
21.6 days. The average survival time for the 10 control mice 
(100% tumor incidence) was 18.8 days (Kato et al. 1971). 

In a similar study, the antitumor activity of Propylene Gly
col Myristate in vivo was evaluated using four 5-week-old ddY 
mice. Following the intraperitoneal injection of one million 
Ehrlich ascites tumor cells, the test substance (in saline solu
tion or suspension) was administered (5 and 20 mg/mouse/day, 
2 mice per dose) once daily for 5 consecutive days. Two untreated 
mice that were injected with tumor cells served as controls. Tu
mor growth and body weight gain were evaluated after 7 days. 
Compared to untreated controls, Propylene Glycol Myristate 
inhibited tumor growth and prolonged the life span of treated 
mice. No tumor growth was observed in mice dosed with 5 and 
20 mg/day and the survival time for both groups was >30 days. 
The life span of control mice (marked tumor growth) was 16 
days (Kato et al. 1969; 1970). 

Propylene Glycol Oleate 
Propylene Glycol Oleate had no antitumor activity in the 

preceding study by Kato et al. (1969; 1970). Tumor growth was 
marked at doses of 5 mg/mouse/day (2 mice) and 20 mg/mouse/ 
day (2 mice), and the life span of treated mice (both doses) was 
16 days (Kato et al. 1970). 

Skin Irritation 

Propylene Glycol Dicaprylate!Dicaprate 
The skin irritation potential of Propylene Glycol Dicapry

late/Dicaprate was evaluated using six rabbits (strain not stated). 
Patches (type not stated) were applied for 24 hours. An average 
skin irritation score of 0.5 (maximum score possible = 8) was 
reported, and the test substance was classified as minimally ir
ritating to the skin (Stepan Company 1996). 

Propylene Glycol Laurate 
The skin irritation potential of Propylene Glycol Laurate was 

also evaluated in a study involving rabbits (number and strain 
not stated). The experimental procedure was not included. An 
average skin irritation score of 0.8 (maximum score possible = 
8) was reported, and the test substance was classified as slightly 
irritating to the skin (Stepan Company 1996). 

Comedogenicity 

Propylene Glycol Laurate 
The comedogenicity of Propylene Glycol Laurate was eval

uated in a 14-day study using three rabbits (strain not stated). 
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Details concerning the experimental protocol were not included. 
An average comedogenicity score of 0.7 (maximum score pos
sible = 3) was reported, and the test substance was classified as 
an insignificant comedogen (Stepan Company 1996). 

CLINICAL ASSESSMENT OF SAFETY 

Skin Irritation 

Propylene Glycol Dicaprylate/Dicaprate 
The skin irritation potential of a 95% ethanol:Propylene Gly

col Dicaprylate/Dicaprate mixture (20:80) was evaluated using 
three volunteers (two females, one male). Four patches (2.5 cm2 
surface area), each containing 50 JL1/cm2 of the mixture, were 
applied for 24 hours to the lower dorsal left forearm of each 
female and to both arms of the male subject. At the end of 
the contact period and 24 hours later, test sites were examined 
grossly for signs of either erythema or edema. Skin irritation was 
not observed in either of the three subjects tested. Similar results 
were reported when a fourth subject (male) was tested with a 
95% ethanol:Propylene Glycol Dicaprylate/Dicaprate mixture 
(40:60) according to the same procedure (Mahjour et al. 1993). 

SUMMARY 

Propylene Glycol Esters and Diesters 
The limited information on chemical properties of Propylene 

Glycol esters and diesters indicates that, generally, these ingredi
ents are soluble in most organic solvents. Methods of production 
that have been reported for some of the esters and diesters in
cluded in this review are as follows: Propylene Glycol Oleate is 
produced via the acylation of propylene glycol with oleic anhy
dride, and the dioleate is a product of the reaction of propylene 
glycol with oleic acid chloride. Propylene Glycol Dicaprate is a 
product of the reaction of decanoic acid with propane-1 ,3-diol. 
Similarly, Propylene Glycol Dicaprylate is produced by reacting 
propane-1 ,2-diol and octanoyl chloride with pyridine. Pyridine 
is also used in the production of Propylene Glycol Dipelargonate 
and Propylene Glycol Dilaurate. Propylene Glycol is a product 
of the reaction of nonanoyl chloride and C12H2403 with pyri
dine, and, Propylene Glycol Dilaurate, a product of the reaction 
of lauroyl chloride and propylene glycol with pyridine. 

Cosmetic uses of Propylene Glycol esters and diesters include 
skin-conditioning agent-occlusive, viscosity increasing agent
nonaqueous, skin conditioning agent-emollients, and surfactant
emulsifying agents. These ingredients are used widely in a vari
ety of rinse-off and leave-on cosmetics products. Data submitted 
to CIR by the cosmetics industry in 1995 indicated that Propy
lene Glycol diesters were used at concentrations up to 51.7%, 
and, Propylene Glycol esters, at concentrations up to 22%. 

Propylene Glycol Dicaprylate/Dicaprate and Propylene Gly
col Dipelargonate promoted the percutaneous penetration of 
drugs across excised human skin/hairless mouse skin in vitro. 

Propylene Glycol Laurate was classified as practically non
toxic (LDso > 34.6 glkg) when administered orally to rats. 

In two skin irritation studies involving rabbits, Propylene 
Glycol Dicaprylate/Dicaprate and Propylene Glycol Laurate 
were classified as minimally irritating and slightly irritating, 
respectively. Propylene Glycol Dicaprylate/Dicaprate was also 
classified as an insignificant comedogen in rabbits. 

Antitumor activity (in vivo) in ddY mice was observed fol
lowing the intraperitoneal injection of Propylene Glycol Myris
tate, but not Propylene Glycol Oleate. Skin irritation was not 
observed in either of the three subjects patch tested with a 
95% ethanol:Propylene Glycol Dicaprylate/Dicaprate mixture 
(20:80). Patches were removed at 24 hours postapplication. Simi
lar results were reported for a fourth subject patch tested with 
a 95% ethanol:Propylene Glycol Dicaprylate/Dicaprate mixture 
(40:60). 

Propylene Glycol, Esters, and Fatty Acids 

Propylene Glycol 
Propylene Glycol (PG) was relatively harmless (LDso = 21 

glkg) in acute oral toxicity studies involving rats. 
Test substance-related lesions were not observed in rats that 

were fed diets containing 50,000 ppm PG (2.5 g/kg/day) for 
15 weeks or in rats that were fed PG concentrations up to 
50,000 ppm in the diet for 2 years. Similar results were re
ported in a study in which dogs were fed 2 or 5 glkg PG in the 
diet for approximately 103 weeks. In another subchronic study, 
dogs received 5% PG in drinking water for 5 to 9 months. The 
results of tests for hepatic and renal impairment were negative. 

PG did not induce corneal damage in the Draize test and was 
classified as a slight ocular irritant in another ocular irritation 
study. 

In a 24-hour skin irritation test involving nude mice, no re
actions to 10% PG were observed. Hypertrophy, dermal inflam
mation, and proliferation were observed at a concentration of 
50%PG. 

Draize test results indicated that PG was, at most, a mild 
skin irritant when applied for 24 hours to abraded and intact 
skin of rabbits. When PG was applied to the skin of guinea 
pigs and rabbits (guinea pigs and rabbits lack sweat glands) for 
48 hours using open and closed patches, no reactions were ob
served. The results of 48-hour and 21-day open and closed patch 
tests involving Gottingen swine (no sweat glands) indicated no 
reactions to PG. 

Results were negative for 100% PG in a mouse external ear 
swelling sensitization test. The results of a guinea pig maximiza
tion test, open epicutaneous test, and chamber (Finn chamber) 
test indicated no sensitization reactions to 70% PG. In another 
maximization test, PG was classified as a potentially weak sen
sitizer. The results of six other guinea pig sensitization tests 
indicated that PG was not an allergen. 

PG was not teratogenic in female CD-1 mice when admin
istered at a concentration of 10,000 ppm on days 8 to 12 of 
gestation. Malformations were observed in 5 of 226 living fe
tuses from female mice injected subcutaneously with PG (dose = 
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0.1 ml/g body weight on day 9, 10, or 11 of gestation). Three fe
tuses with malformations were noted among 1 026living fetuses 
from the untreated control group of pregnant mice. 

In a continuous breeding reproduction study, no significant 
differences were observed between control and experimental 
groups of albino mice with respect to the following: mating 
index, fertility index, mean number of live pups per litter, pro
portion of pups born alive, and sex of pups born alive. 

Embryonic development was reduced in cultures of mouse 
zygotes exposed to 3,0 M PG and inhibited completely in cul
tures exposed to 6.0 M PG for 20 min. 

In the Ames test, PG was not mutagenic in strains TA 1535, 
TA 1537, TA 1538, TA 98, and TA 100 of Salmonella typhimu
rium with and without metabolic activation. PG caused a dose
dependent increase in the frequency of sister chromatid ex
changes (SCEs) in a Chinese hamster cell line, and was classified 
as a weak inducer of SCEs. In another study, PG was not muta
genic when tested in a sister chromatid exchange assay involving 
human cultured fibroblasts and a cultured Chinese hamster cell 
line both with and without metabolic activation. PG also was not 
mutagenic in additional in vitro tests: chromosomal aberrations, 
mitotic recombination, base pair substitution, micronucleus test, 
reverse mutation, and DNA damage. 

PG disturbed the proliferation of urinary bladder epithelial 
cells from the rat, having reduced DNA production in tetraploid 
cells 1 and 2 months after the rats were injected subcutaneously. 
This effect was not observed at 3 months. 

The results were negative when PG was tested in the hamster 
embryo cell transformation bioassay. In a 2-year feeding study 
involving CD strain rats, PG was not carcinogenic when con
centrations up to 50,000 ppm were administered in the diet. In 
a life-time dermal carcinogenicity study, three groups of Swiss 
mice received dermal applications of 10, 50, and 100% PG, re
spectively. The tumor incidence in each of the three groups did 
not differ from that noted in the negative control group; skin 
tumors were not observed. 

PG induced skin irritation and sensitization reactions in nor
mal subjects and in patients. In these studies, test concentrations 
ranged from 2 to 100% PG. Reactions were observed at concen
trations as low as 10% PG in predictive tests, and as low as 2% 
in provocative tests. 

PG also increased the allergic responses in 43 patients patch 
tested with 50 J.Lg of 1% nickel sulfate solution. 

Propylene Glycol Stearate and Propylene Glycol Stearate SE 
In rats, the acute oral toxicity of Propylene Glycol Stearate 

(PGS) was approximately 25.8 g!kg. The raw ingredient pro
duced no significant dermal toxicity, skin irritation, or ocular 
irritation in acute tests with rabbits. Subchronic animal studies 
produced no evidence of oral or dermal toxicity. In a 6-month 
feeding study, no signs of toxicity were observed in dogs or rats 
fed a mixture containing 17% PGS; the mixture was incorpo
rated into the diet at a concentration of 10%. PGS was negative 
in in vitro microbial assays for mutagenicity. 

Although Propylene Glycol Stearate Self-Emulsifying (POS
SE) has not been tested as extensively as PGS, it produced no 
apparent significantly different results in any of the animal tests. 
The acute oral LD50 in rats was estimated as greater than 32 g/kg. 
The ingredient produced no significant skin or ocular irritation 
in Draize rabbit irritation tests, and it was not a sensitizer in 
a guinea pig sensitization test. No other subchronic or chronic 
studies were available. 

In clinical studies, PGS produced no significant skin irritation 
at concentrations up to 55% in 24 h single insult skin patch tests. 
A 28-day controlled use test on a product containing 2.5% PGS 
demonstrated no cumulative irritation with normal product use, 
but mild to moderate irritation with a challenge skin patch; the 
offending ingredient was not identified. Several skin sensitiza
tion tests on product formulations containing 1.5% to 2.5% PGS 
produced no evidence of sensitization reactions in a total sub
ject population of 4084. Two photo-contact allergenicity tests 
on product formulations containing 1.5% PGS were negative. 

No clinical data were available for PGS-SE. However, the 
chemical components of PGS-SE that distinguish it from PGS 
have been considered previously to be safe, and the information 
generally applicable to PGS is considered applicable to PGS-SE. 

Caprylic/Capric Triglyceride 
Caprylic/Capric Triglyceride has very low toxicity in humans 

and animals, as indicated by results of tests involving oral in
gestion, intraperitoneal and intramuscular injection, skin and eye 
irritation tests, skin sensitization, percutaneous toxicity and, fi
nally, by two-generation feeding studies. 

The safety assessment of this ingredient rests on the informa
tion at hand and on the considerable usage at various concen
trations in a variety of cosmetic and other consumer products. 
Additional biological assessments might reasonably be recom
mended to include studies on photosensitization. 

Coconut Acid and Related Compounds 
The results of oral toxicity studies indicate that Coconut Oil 

and Hydrogenated Coconut Oil are relatively nontoxic by in
gestion. Administered as a single 5 g/kg dose to rats, neither 
compound caused deaths over a 7 -day observation period. In a 
90-day subchronic feeding study of diets containing 25% Co
conut Oil, rats had slight fatty change of the liver but no other 
pathological changes. The results of a chronic study in which 
mice were fed, for a lifetime, diets supplemented with 15% Hy
drogenated Coconut Oil indicated no effect on lifespans of the 
test animals. 

Hydrogenated Coconut Oil was nontoxic when applied der
mally. A single 3 g/kg dose applied to guinea pigs caused no 
deaths during a 7 -day observation period. It was nonirritating to 
the skin in three single-insult occlusive patch tests. A primary 
irritation index of 0.1118.0, indicating minimal irritation, was 
reported in a fourth study. Hydrogenated Coconut Oil was not a 
sensitizer in guinea pigs when applied to the skin in a modified 
Buehler test. 
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Coconut Oil did not cause skin irritation when applied to 
rabbit skin in a 24-hour single-insult occlusive patch test. It was 
nonsensitizing to the skin in a Magnusson-Kligman maximiza
tion test. 

Coconut Acid caused minimal irritation in rabbits when as
sayed in a 24-hour single-insult occlusive patch test. Primary 
irritation indices of 0.13/4.0 and 0.17/4.0 were reported for 
10% Coconut Acid in corn oil and undiluted Coconut Acid, 
respectively. These scores were indicative of minimal skin 
irritation. 

Results of several studies suggest that the eye irritation po
tential of Coconut Oil and Hydrogenated Coconut Oil is low. 
Coconut Oil in Draize eye tests scored a maximum of 2/110, 
indicating minimum irritation. Hydrogenated Coconut Oil was 
assayed in ten Draize eye tests. In nine tests, ocular irritation 
(:S2/110) was minimal, and in one test it was mild (61110). 

No mutagenicity data are available on any of the Coconut 
Oil ingredients. Coconut Oil was reported less effective than 
polyunsaturated fat as a tumor promoter for mammary tumors 
in rats induced by 7,12-dimethylbenz(a)anthracene. 

Clinical assessment of cosmetic products containing Coconut 
Oil has used a variety of assays. Bar soaps containing 13% Co
conut Oil, when tested using standard Draize procedures, pro
duced very minimal skin reactions. In a 2-week normal use test, 
bar soaps caused no unusual irritation response. The results of 
soap chamber tests of bar soaps were minimal irritation in one 
study and mild irritation in another. No phototoxicity or photo
sensitivity was produced by these same bar soap formulations. 
A tanning butter containing 2.5% Coconut Oil did not cause ery
thematous reactions in a six-week repeat insult predictive patch 
test. 

Lipstick containing 10% Hydrogenated Coconut Oil was 
tested using Schwartz-Peck prophetic patch test procedures. 
There was no evidence of primary irritation after a single patch 
application and no indication of sensitization in retests per
formed 14 days later. 

Isostearic Acid 
In rats, the acute oral LD50 for Isostearic Acid was estimated 

at greater than 32 mllkg. The pure ingredient produced no sig
nificant skin or eye irritation in Draize rabbit eye irritation tests, 
whereas variable degrees of irritation were produced by prod
uct formulations containing Isostearic Acid. A product formu
lation both with and without 2.5% Isostearic Acid was tested 
in a rabbit ear comedogenicity assay. The formulation without 
Isostearic Acid was irritating but did not produce comedones; 
however, the formulation with Isostearic Acid was both irritating 
and comedogenic. 

In clinical studies, 100 subjects had no signs of irritation 
after application of a 24-hour single-insult skin patch with undi
luted Isostearic Acid, and product formulations containing up to 
4% Isostearic Acid produced, at most, minimal irritation when 
similarly tested usintg a total of 221 subjects. In another study, 
35% Isostearic Acid in mineral oil was neither an irritant nor 

a sensitizer in 168 subjects. A subset population of 25 individ
uals from this study group, when tested in a similar manner but 
exposed to UVA + UVB, gave no indication that Isostearic Acid 
is a photosensitizer. Isostearic Acid at 10% in mineral oil was 
similarly not irritating nor sensitizing to 103 subjects. Product 
formulations containing 2.5 to 2.85% lsostearic Acid produced 
no evidence of contact sensitization when tested in repeated
insult patch tests on a total of 333 subjects. 

Lauric, Myristic, and Oleic Acids and Related Compounds 
Little acute toxicity was observed when Oleic, Lauric, Palmi

tic, Myristic, or Stearic Acid, or cosmetic formulations contain
ing these fatty acids at concentrations of 2.2 to 13% were given 
to rats orally at doses of 15 to 19 glkg body weight. 

In subchronic oral toxicity studies, Oleic, Palmitic, Myristic, 
and Stearic Acids were fed to rats at doses ranging from 5 to 
50%. Thrombosis, aortic atherosclerosis, anorexia, and mortal
ity were observed. In a subchronic study, no signs of toxicity 
were observed in chicks fed 5% dietary Stearic and Oleic Acids. 
Rats fed 15% Oleic Acid (in diet) in a chronic study had normal 
growth and general health, but reproductive capacity of female 
rats was impaired. 

Results from topical application of Oleic Acid (at concen
trations from 50% Oleic Acid to commercial grade Oleic Acid) 
to the skin of mice, rabbits, and guinea pigs ranged from no 
toxicity to signs of erythema, hyperkeratosis, and hyperplasia. 
Intradermal administration to guinea pigs of 25% Oleic Acid to 
commercial grade Oleic Acid resulted in local inflammation and 
necrosis. A formulation containing 2.2% Palmitic Acid was con
sidered nontoxic to rabbits. A topically applied dose of 5 g/kg 
commercial grade Stearic Acid was not toxic to rabbits. Intrader
mal administration of 10 to 100 mM Stearic Acid was not toxic 
to rabbits. Intradermal administration of 10 to 100 mM Stearic 
Acid to guinea pigs and rabbits resulted in mild erythema and 
slight induration. 

Eighteen mmol% concentrations of the fatty acids topically 
applied to the skin of the external ear canals of albino rabbits 
for 6 weeks produced a range of responses, varying from no 
irritation with Stearic Acid to slight irritation with Myristic and 
Palmitic Acids to erythema, desquamation, and persistent follic
ular keratosis with Oleic and Lauric Acids. Slight local edema 
and no deaths were observed among New Zealand white rabbits 
after 4 weeks of topical administration of product formulations 
containing 2.0% Stearic Acid. 

In 13-week dermal toxicity studies, two cosmetic product for
mulations containing, at most, 5% Stearic Acid produced mod
erate skin irritation in rats receiving 4.0 mllkg and 227 mglkg 
doses. All other physiological parameters were normal. 

In single-insult occlusive patch tests for primary irritation, 
commercial grades of all five fatty acids (Oleic, Stearic, Myristic, 
Lauric, and Palmitic), at doses of 35 to 65% in vehicles (Stearic 
Acid only) and at 1 to 13% in cosmetic product formulations 
(other fatty acids), produced none to moderate erythema and 
slight, if any, edema in the skin of rabbits. Slight increases in 
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irritation were observed in the short-term repeated insult patch 
tests (daily for 3 to 14 days) of Oleic and Myristic Acids. 

In maximization studies with two cosmetic product formu
lations containing 5.08% Oleic Acid and 1.0% Stearic Acid, 
slight reactions to challenge patches were observed. These for
mulations were considered weak, grade 1, sensitizers. In another 
maximization study, after intradermal induction and booster in
jections of a formulation containing 3.5% Stearic Acid, reactions 
to topical challenge applications of the formulation were few and 
minimal in intensity. 

Skin lotion formulations containing 2.8% Stearic Acid were 
not photosensitizing to the skin of Hartley guinea pigs. 

Oleic Acid and its UVA-induced peroxides were associated 
with increased comedone formation on the treated ears of two 
species of rabbits. 

In ocular irritation studies, the fatty acids alone and at concen
trations ranging from 1 to 19.4% in cosmetic product formula
tions produced no to minimal irritation after single and multiple 
(daily, 14-day) instillations into the eyes of albino rabbits. Ir
ritation was primarily in the form of very slight conjunctival 
erythema. A single instillation of Lauric Acid also produced 
corneal opacity and iritis. 

Although Oleic and Lauric Acids induced mitotic aneuploidy 
in in vitro mutagenicity tests, both have been noted as inhibitors 
of mutagenicity produced by positive controls, such as N -nitro
sopyrrolidine and sodium azide, in other tests. Stearic Acid was 
inactive in aneuploidy induction tests and in the Ames test, and 
it did not inhibit mutagenicity, as did Oleic and Lauric Acids. No 
increase in mitotic crossing-over events was induced by Oleic, 
Lauric, or Stearic Acids. Oleic Acid did not increase the number 
of sister chromatid exchanges over background. 

In carcinogenicity studies, no malignant tumors were induced 
by repeated subcutaneous injections of 1 to 16.5 mg Oleic Acid 
in two species of mice. Intestinal and gastric tumors were found 
in mice receiving dietary Oleic Acid at daily concentrations up 
to 200 mg/mouse. Repeated subcutaneous injections of 25 and 
50 mg Lauric Acid into mice were not carcinogenic. Low inci
dences of carcinomas, sarcomas, and lymphomas were observed 
in mice receiving single or repeated subcutaneous injections of 
25 and 50 mg Palmitic and up to 82 mg Stearic Acid. Stearic 
Acid fed to mice in dietary doses of up to 50 g/kg/day was not 
carcinogenic. 

In clinical primary and cumulative irritation studies, Oleic, 
Myristic, and Stearic Acids at concentrations of 100% or 40 
to 50% in mineral oil were nonirritating. Mild to intense ery
thema in single-insult occlusive patch tests, soap chamber tests, 
and 21-day cumulative irritation studies were produced by cos
metic product formulations containing 2 to 93% Oleic, Palmitic, 
Myristic, or Stearic Acid and were generally not related to the 
fatty acid concentrations in the formulations. 

In clinical repeated-insult patch tests (open, occlusive, and 
semiocclusive), maximization tests, and prophetic patch tests 
with cosmetic product formulations containing Oleic, Lauric, 
Palmitic, and Stearic Acids at concentrations ranging from < 1 

to 13%, no primary or cumulative irritation or sensitization was 
reported. A few subjects ( <5% of approximately 4000 subjects 
tested) reacted to a few, isolated induction patches. Slight, if 
any, reactions were observed after challenge patching at orig
inal or adjacent sites on the upper backs or forearms of some 
subjects (;52%). Intensity of observed reactions to the formu
lations was not directly related to the concentrations of the fatty 
acid ingredients. 

Cosmetic product formulations containing 1 to 13% Oleic, 
Palmitic, or Stearic Acid produced no photosensitization in hu
man subjects. Slight reactions to a few induction patches were 
observed. 

No treatment-related ocular irritation was observed in female 
subjects, some of whom wore contact lenses, involved in two 
3-week exaggerated-use studies of mascara formulations con
taining 2 and 3% Oleic Acid. These formulations were used in 
combination with other eye area cosmetics. 

DISCUSSION 
With the exceptions of two skin irritation studies and a come

dogenicity study on Propylene Glycol Dicaprylate/Dicaprate 
and a skin irritation study and acute oral toxicity study on Propy
lene Glycol Laurate, no other studies on the toxicity of the Propy
lene Glycol esters or diesters included in this review have been 
found. However, the CIR Expert Panel has issued Final Reports 
on the safety of Propylene Glycol, Propylene Glycol Stearate, 
and other chemical moieties of the Propylene Glycol esters and 
diesters included in the present review and, because of chemical 
similarities, determined that the data included in these Final Re
ports are sufficient for evaluating the safety of the following thir
teen Propylene Glycol esters and diesters: Propylene Glycol Di
caprylate; Propylene Glycol Dicaprylate/Dicaprate; Propylene 
Glycol Dicocoate; Propylene Glycol Dipelargonate; Propylene 
Glycol Isostearate; Propylene Glycol Laurate; Propylene Glycol 
Myristate; Propylene Glycol Oleate; Propylene Glycol Oleate 
SE (self-emulsifying); Propylene Glycol Dioleate; Propylene 
Glycol Dicaprate; Propylene Glycol Diisostearate; and Propy
lene Glycol Dilaurate. 

Accordingly, data from the following CIR Final Reports were 
considered in the present safety assessment: Propylene Gly
col (Andersen 1994); Propylene Glycol Stearate and Propylene 
Glycol Stearate SE (Elder 1983a); Caprylic/Capric Triglyceride 
(Elder 1980); Coconut Acid (Elder 1986); Isostearic Acid (Elder 
1983b); and Lauric Acid, Myristic Acid, and Oleic Acid (Elder 
1987). The CIR Expert Panel concluded that Propylene Gly
col is safe at concentrations up to 50%, and that the remaining 
ingredients are safe in the present practices of use. Except for 
Caprylic/Capric Triglyceride, most of these ingredients can be 
easily identified (by name) as components of one or more of 
the 13 Propylene Glycol esters and diesters reviewed in this 
report. The Caprylic/Capric moiety of Caprylic/Capric Triglyc
eride is also similar to the dipelargonate moiety of Propylene 
Glycol Dipelargonate. Propylene Glycol Dipelargonate is the 
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diester of propylene glycol and pelargonic acid (C9H180 2), and 
pelargonic acid is similar to caprylic acid (C8H160 2) and capric 
acid (C10H2o02). 

The more crucial studies that were used in arriving at the safe 
as used ingredient conclusions in the CIR Final Reports noted 
above are as follows: Propylene Glycol Stearate (mutagenic
ity, chronic toxicity, and skin sensitization); Caprylic/Capric 
Triglyceride (reproductive toxicity, chronic toxicity, and skin 
sensitization); Coconut Acid (chronic toxicity, tumor promotion, 
and skin sensitization, phototoxicity, and photosensitization); 
Isostearic Acid (skin sensitization, photosensitization, and pho
totoxicity); and Lauric Acid, Myristic Acid, and Oleic Acid (re
productive toxicity, carcinogenicity, and skin sensitization and 
photosensitization). The 50% concentration limit on Propylene 
Glycol is based on the CIR Expert Panel's assessment of the skin 
irritation potential of this cosmetic ingredient. In consideration 
of this limitation relative to the review of Propylene Glycol es
ters and diesters, the Panel noted that use concentrations of these 
ingredients should not be limited, even though certain Propylene 
Glycol diesters are used in cosmetics at concentrations as high 
as 51.7%. This decision is based on data from a chemical sup
plier indicating that Propylene Glycol Laurate does not contain 
any free Propylene Glycol, and the assumption that this is true 
of other Propylene Glycol esters and diesters. 

The Expert Panel recognizes that, reportedly, Propylene Gly
col Dicaprylate/Dicaprate and Propylene Glycol Dipelargonate 
can enhance the skin penetration of other chemicals, and rec
ommends that care should be exercised in using these and other 
Propylene Glycol esters and diesters in cosmetic products. 

CONCLUSION 
Based on the available animal and clinical data included in 

this report and data from CIR Final Reports on chemically sim
ilar cosmetic ingredients/ingredient moieties (Propylene Gly
col, Propylene Glycol Stearate, Propylene Glycol Stearate SE, 
Caprylic/Capric Triglyceride, Coconut Acid, Isostearic Acid, 
Lauric Acid, Myristic Acid, and Oleic Acid) that are refer
enced in the report discussion, the CIR Expert Panel concludes 
that Propylene Glycol Dicaprylate, Propylene Glycol Dicapry
late/Dicaprate, Propylene Glycol Dicocoate, Propylene Glycol 
Dipelargonate, Propylene Glycol Isostearate, Propylene Glycol 
Laurate, Propylene Glycol Myristate, Propylene Glycol Oleate, 
Propylene Glycol Oleate SE, Propylene Glycol Dioleate, Propy
lene Glycol Dicaprate, Propylene Glycol Diisostearate, and Pro
pylene Glycol Dilaurate are safe as cosmetic ingredients in the 
present practices of use. 
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Final Report on the Safety 
Assessment of Propylene Glycol 
Stearate and Propylene Glycol 

Stearate Self-Emulsifying 

Propylene Glycol Stearates (PCS) are a mixture of the mono- and diesters of 
triple-pressed stearic acid and propylene glycol and are used in a wide variety 
of cosmetic products. 

Studies with “C-labeled PCS show that it is readily metabolized following 
ingestion. In rats, the acute oral LD50 has been shown to be approximately 
25.8 g/kg. The raw ingredient produced no significant dermal toxicity, skin irri- 
tation, or eye irritation in acute tests with rabbits. Subchronic animal studies 
produced no evidence of oral or dermal toxicity. Propylene glycol monostea- 
rate was negative in in vitro microbial assays for mutagenicity. 

In clinical studies, PCS produced no significant skin irritation at concen- 
trations up to 55% nor skin sensitization on formulations containing 2.5%. 
Photo-contact allergenicity tests on product formulations containing 1.5% PCS 
were negative. 

From the available information, it is concluded that Propylene Glycol 
Stearates are safe as cosmetic ingredients in the present practices of use. 

CHEMISTRY 

Composition 

Propylene Glycol Stearate 

P ropylene Glycol Stearate (PGS) is a mixture of the 1,2-propanediol mono- 
and diesters of stearic and palmitic acids in which the monoester, propylene 

glycol monostearate, predominates. It is produced by reacting propylene glycol 
and triple-pressed stearic acid under elevated temperatures in the presence of a 
catalyst. The general reaction is as follows: 

101 
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0 OH OH 
II I I 

R-C-OH + CH2CHCHj 

Stearic Acid Propylene Glycol 

R-C-O OH R-C-O O-C-R 

I'H2iHCH3 

I I 

CH2CHCH3 

Propylene Glycol 
1-monostearate 

Propylene Glycol 
1,2-distearate 

0 

OH 0-s-R 
I I 

CH2CHCH3 

Propylene Glycol 
24onostearate 

0 

I 

where (R-C-) is the acyl moiety corresponding to the mixture of fatty acids in com- 
mercial stearic acid.“-6) 

One manufacturer reported that triple-pressed stearic acid consists of 
42.5 f 3% stearic acid, 47 f 3% palmitic acid, and lesser amounts of several 
other fatty acids. (‘I The Cosmetic, Toiletry and Fragrance Association (CTFA) 
Cosmetic Ingredient Chemical Description (a) for stearic acid includes the follow- 
ing as component fatty acids: 

Octadecanoic Acid (stearic) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39%-95% 
Hexadecanoic Acid (palmitic) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5%-50% 
%Octadecanoic Acid (oleic) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...*.. O%-5% 
Tetradecanoic Acid (myristic) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O%-3% 
Heptadecanoic Acid (margaric) ..a................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O%-2.5% 
Eicosanoic Acid (arachidic) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O%-2% 
Pentadecanoic Acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0%-l % 

PCS, then, is a mixture of the three chemical structures shown above with 
0 

the esterified acyl moiety (R-t-) representing a complex blend of fatty acyl com- 
ponents. The total monoester content is not less than the minimum concentra- 
tion claimed by the vendor. (‘) One manufacturer reported that PGS normally 
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TABLE 1. Analyses of Four Commercial Samples of PGS.” 

Sample number 

1 2 3 4 

PC monoesters 
PGPC 27.ab 17.2 14.3 7.3 

PCS 19.5 35.3 11.1 62.9 

Other (includes myristates 
and oleates) 4.1 1.5 3.1 2.3 

Total monoesters 51.4 54.0 28.5 72.5 

PC diesters 
PCPP 

PCPS 

PGSS 

Other (includes myristates 

and oleates) 

15.1 4.6 20.1 1.5 

24.5 16.9 34.5 4.0 

6.9 18.5 13.1 21.2 

2.1 3.0 2.8 0.1 

Total diesters 48.6 

aData from Ref. 10. 

bAll values are percentage of total. 

cP, palmitate; S, stearate. 

43.0 70.5 27.6 

contains 52%-58% monoester; another reported 45%-55%.“’ In this regard, 
Sahasrabudhe and Legari”‘) analyzed four commercial samples of PGS. Their 
quantitative data, presented in Table 1, represent percentages of the total sam- 
ple. Differences from 100% account for unreacted fatty acids. Decouzon and 
Naudet’“) and Johns and Pepper”‘) also performed chemical analyses of PGS; 
their results are shown in Table 2. 

Propylene Glycol Stearate SE 

Propylene Glycol Stearate SE (PGS-SE) is a self-emulsifying grade of PGS that 
contains some sodium and/or potassium stearate. (3) PGS is modified by addition 
of potassium hydroxide and additional stearic acid such that the resulting prod- 
uct contains 5%-6% of the potassium salt of triple-pressed stearic acid and 
7%-10% by weight of free triple-pressed stearic acid.(‘eL3) The published scien- 
tific literature does not often distinguish between PGS and PGS-SE, and informa- 
tion available for PGS may apply to PGS-SE. 

TABLE 2. Analyses of Two Samples of 
PGLa 

Monoester 

primary 

secondary 

Ref. 1 I 

52.0a 

35.4 

16.6 

Ref. 12 

75.3 

Diester 25.4 24.2 

aAll values are percentage of total. 
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Chemical and Physical Properties 

PGS and PGS-SE are white to cream-colored, waxy solids that have a slight, 
characteristic, fatty odor and taste. They are marketed in the form of beads or 
flakes (2.4.5-7.14) 

PGS is soluble in such organic solvents as alcohols, mineral or fixed oils, hot 
cottonseed oil, peanut oil, isopropyl myristate, benzene, chloroform and other 
chlorinated hydrocarbons, ether, acetone, and ethyl acetate. It is insoluble in 
water, propylene glycol, glycerine USP, PEG 400, and 70% sorbitol. PGS may be 
dispersed in hot water with the aid of a small amount of soap or other suitable 
surface active agent. (2.4,6.15,16) PGS-SE contains such a soap component. 

Propylene glycol 1-monostearate is quite surface active. It is adsorbed at the 
oil/water interface, and it forms a thick plastic film under the proper conditions 
of concentration and temperature. (17) PGS produces more weakly organized, 
amorphous emulsions than do polyol esters.(‘B) 

A racemic 80:20 mixture of propylene glycol 1 -monostearate and propylene 
glycol 2-monostearate shows four different polymorphic modifications of crystal- 
line structure. Detailed discussions of PGS crystalline structure have been pub- 
lished.“g*20) 

The measured values and commercial specifications for other chemical and 
physical properties of PGS and PGS-SE are listed in Table 3. 

Methods for the commercial and laboratory syntheses of PGS and PGS-SE 
have been described.(‘,7,9.‘0.‘3.2’-26) 

Neither PGS nor PGS-SE absorbed UV-B light between 280 and 320 nm.(27) 

Reactivity 

Lorant(2e) described the high temperature decomposition of PGS. From 135O 
to 238”C, PGS lost H20. At 31O”C, the ester linkage was broken, and free 
myristic acid was detected. 

No other information was found concerning the chemical or physical reac- 
tivity of PGS or PGS-SE. 

Analytical Methods 

Methods used to analyze PGS are described in the Food Chemicals Codex.t4) 
PGS can be positively identified by matching infrared absorption data to stan- 

dard IR spectra.(2) 
Johns and Pepper (W described gel chromatographic and titration techniques 

for the determination of the monoester content of PGS-SE. Column and gas-liquid 
chromatographic methods for the analysis of propylene glycol fatty acid esters 
were reported by Sahasrabudhe and Legari. (lo) Fluorine magnetic resonance has 
also been used for the quantitative analysis of PGS.(2g) 

Impurities 

The stearic acid used in the commercial manufacture of PGS and PGS-SE may 
contain unreported amounts of 9-hexadecenoic acid and 9,12-octadecanoic 
acid. Unsaponifiable material may be present at concentrations up to 0.3%, and 
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TABLE 3. Chemical and Physical Properties of PGS and PC&SE. 

., 
v 

Acid sapon lodine Hydroxyl 
8 

Residue on 

Ingredient Melting pt. value value 
s 

value value Loss in drying ignition 
L 

PGS 30°-40Y? 20 maxbpc 165-1 75b 0.5 maxb,d,e 
z 

150-l 70’ 2% maxa 1 % maxa 

(1 g, 105X, 1 hr) i 

45T’ 8 maxa 157-178a 3 max’ 0.1%’ z 

440-45v 2 maxf 155-165’ 1 .O maxhgi 

335O-385Td 5.0 maxhse 165-191h 8 . . 

36.38T 3.0 maxd 171-183d Y 
35°-3t30Ce 181-191e 

PCS-SE 40Td 20 maxird 165-l 75jpd 1 .O maxjTk 80-l 10k 
F 

(softening pt.) 5 

60°Ck 1 6-20k 165-1 74k 0.5 maxd .F 

(approx.) 
B 

Wats from Ref. 5. 

bData from Ref. 2. z 

‘Data from Ref. 4. 
r 
7 

dData from Ref. 30. 
: eData from Ref. 16. 

‘Data from Ref. 6. 
r 
!E 

sData from Ref. 14. 4 
hData from Ref. 1. 2 
‘Data from Ref. 9. n 

iData from Ref. 13. 

“Data from Ref. 7. 
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some grades of stearic acid may contain up to 0.07% glyceryl monostearate. 
Butylated hydroxytoluene (BHT) may be added as a preservative.“’ 

The limits of impurities for PGS and PGS-SE are listed in Table 4. The potas- 
sium salt of stearic acid and free stearic acid are not considered to be impurities 
in PGS-SE, as they are added purposefully at the time of manufacture. Trace 
quantities of neutralized catalyst may remain in the finished product; the catalyst 
used is deemed proprietary. (g) There are no diluents, solvents, or additives 
present. (1.7.9.13) 

USE 

Purpose and Extent of Qe in Cosmetics 

PGS produces a “waxy, occlusive, water insoluble film” when applied to 
the skin.“” The major uses of PGS and PGS-SE in cosmetics are as emulsifiers, 
emollients, texturizers, lubricating agents, and viscosity builders. They are gen- 
erally included at concentrations of 0.5%-5% in lotions and 1 %-lo% in creams. 
The potassium stearate component of PGS-SE provides for greater emulsifying 
power. (7.14.16.30-32) 

Table 5 lists product types and the number of product formulations contain- 
ing PGS or PGS-SE as reported by the Food and Drug Administration (FDA) in 
1976. Although an analysis by product type was not available for the 1979 FDA 
data, the 1979 totals for all product categories are listed in Table 5 for comparison 
to the 1976 figures. 

The cosmetic product formulation computer printout which is made avail- 
able by the FDA is compiled through voluntary filing of such data in accordance 
with Title 21 part 720.4 of the Code of Federal Regulations.(33) Ingredients are 

TABLE 4. Impurities. 

Ingredient 

Free 

propylene 

glycol 

free stearic 

acid Water 
Arsenic 

(as Ad 

Heavy metals 

(as Pb) 

PCS 3.0% maxaeb 2.5% maxa 3.0% maxb 

(normally less 

than 1 .O%) 

3 ppm maxC 10 ppm maxC 

1.5% maxC 1.5% maxb 

0 5%d 

(assayed) 

PCS-SE 1 .5% maxeff not considered 

impurity 

2.0% maxf 

aData from Ref. 1. 

bData from Ref. 9. 

CData from Ref. 4. 

dData from Ref. 12. 

‘Data from Ref. 13. 

‘Data from Ref. 7. 
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TABLE 5. Product Formulation Data.a 

No. product formulations within each concentration range (%Jb 
Total no. 

containing Unreported 

Product categoryb ingredient concentration > IO-25 >5- 10 >I-5 >O.l-1 SO.1 

Propylene Clycol Stearate 

Bath preparations 

Eyebrow pencil 

Eye shadow 

Eye lotion 

Mascara 

Other eye makeup 

preparations 

Colognes and toilet waters 

Sachets 

Hair conditioners 

Hair rinses (noncoloring) 

Hair shampoos (noncoloring) 

Blushers (all types) 

Makeup foundations 

Leg and body paints 

Lipstick 

Makeup bases 

Rouges 

Other makeup preparations 

(not eye) 

Manicuring preparations 

Shaving cream (aerosol, 

brushless, and lather) 

Skin cleansing preparations 

(cold creams, lotions, 

liquids, and pads) 

Face, body, and hand 

skin care preparations 

(excluding shaving 

preparations) 

Hormone skin care 

preparations 

Moisturizing skin care 

preparations 

Night skin care preparations 

Other skin care preparations 

Suntan gels, creams, and 

liquids 

1 

7 

63 

13 

7 

3 

1 

4 

1 

4 

1 

36 

28 

15 

3 

141 

3 

4 

28 

2 

22 

2 

2 

2 

- 

- 
- 
- 

- 
- 

- 
- 
- 

- 

- 
- 

- 

7 

- 

- 

- 

- 

- 

- 

- 

- 

2 

- 

- 

- 

- 

- 

- 
- 

- 

- 
- 

9 

1 

1 

2 

1 

- 

1 
- 

51 

13 

7 

3 
- 

4 

1 
- 

1 

31 

18 

15 

1 

138 

2 

4 

1 

4 

14 

2 

18 

2 

1 

1 

12 - 
- 

1 - 
- 

- 

4 - 

5 - 

1 - 

- - 

2 - 
- 

- 

- 

- 

- 

14 - 

- 

4 - 
- 

1 - 

1 - 

1976 TOTALS 401 9 14 333 45 - 

1979 TOTALSC 226 - 1 4 184 36 1 

Propylene Clycol Stearate SE 

Eye shadow 15 - - - 15 - - 

Tonics, dressings, and 

other hair grooming aids 1 1 - - 
Blushers (all types) 12 - - - 12 - - 
Makeup foundations 2 - - - 2 - - 
Makeup bases 76 - - - 76 - - 
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TABLE 5. (Continued.) 

Product categoryb 

Total no. 
No. product formulations within each concentration range f%jb 

containing Unreported 

ingredient concentration > IO-25 >5- 10 >t-5 >o. I-J so.1 

Other makeup preparations 

(not eye) 5 - - 5 - - 

Shaving cream (aerosol, 

brushless, and lather) 1 - - 1 - - 

Skin cleansing preparations 

(cold creams, lotions, 

liquids, and pads) 1 - - 1 

Face, body, and hand 

skin care preparations 

(excluding shaving 

preparations) 6 1 - 4 1 - 

Moisturizing skin care 

preparations 7 - - 6 1 - 

Skin lighteners 3 - 3 - - 

Other skin care preparations 1 - - - 1 - - 

Suntan gels, creams, and 

liquids 1 - - 1 - - 

1976 TOTALS 131 - 1 - 127 2 1 

1979 TOTALSC 161 19 7 134 - 1 

Wats from Ref. 34. 

bPreset product categories and concentration ranges in accordance with federal filing regulations (21 CFR 

720.4). 

CData from Ref. 35. 

listed in prescribed concentration ranges under specific product type categories. 
Since certain cosmetic ingredients are supplied by the manufacturer at less than 
100% concentration, the value reported by the cosmetic formulator may not 
necessarily reflect the true, effective concentration found in the finished product; 
the effective concentration in such a case would be a fraction of that reported to 
the FDA. The fact that data are only submitted within the framework of preset 
concentration ranges also provides the opportunity for overestimation of the ac- 
tual concentration of an ingredient in a particular product. An entry at the lowest 
end of a concentration range is considered the same as one entered at the highest 
end of that range, thus introducing the possibility of a two- to tenfold error in the 
assumed ingredient concentration. 

In 1976, PCS and PCS-SE were reported as ingredients in a total of 401 and 
131 cosmetic formulations, respectively. PGS was reported at concentrations up 
to 25%; one product contained between 10% and 25% PGS-SE, while all others 
contained less than 5%. The 1979 FDA data show some significant changes in the 
reported uses of PGS and PGS-SE. Only one formulation contained PGS at the 
lo%-25% level, and PGS-SE tias reported at concentrations no higher than 10%. 

Products containing PGS or PGS-SE are applied to all areas of the skin, hair, 
nails, and mucous membranes. Most prevalent uses include application to the 
face and around the eye (Table 5). 
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Formulations containing PGS or PGS-SE are applied as many as several times 
a day and remain in contact with the skin for various periods of time following 
each application. Daily or occasional use may extend over many years (Table 5). 

Noncosmetic Uses 

In the pharmaceutical industry, PGS serves as an emulsifying agent and fatty 
base for suppositories and rectal ointments. (3a-39) It is classified as an inactive 

ingredient in topical analgesic, antirheumatic, otic, burn, and sunburn treatment/ 
prevention products.‘40’ 

In foods, propylene glycol mono fatty acid esters are used as emulsifiers and 
stabilizers either alone or in combination with mono- and diglycerides.‘4*‘0’ PGS 
has been used in the United States since 1958 because it improves the texture, 
softness, and “keeping quality” of several foods. The literature describes its use in 
such foods as macaroni,‘41) mashed potatoes,(4*) massecuites, (43) milk fat emul- 

sions (44) fats and oils, cheese, frozen dairy desserts, imitation dairy products, 
gelat;ns and puddings, sweet sauce, alcoholic and nonalcoholic beverages, and 
baked goods. (25) It is used at concentrations up to 12.0% in edible fats and oils.(25’ 

The average U.S. daily human consumption of PGS from all food sources was 
calculated to be 16, 24, 94, and 43 mglkg of body weight for the age groups O-5 
months, 6-l 1 months, 12-23 months, and 2-65+ years, respectively. The 
estimated maximum possible daily intakes for these same age groups were 20, 
167, 181, and 77 mg/kg of body weight, respectively. These figures are thought to 
be considerably overstated, owing to cumulative overestimations in the calcula- 
tion process.(25) 

BIOLOGICAL PROPERTIES 

General Effects 

Under contract with the FDA, a group of scientists designated the Select 
Committee on Generally Recognized as Safe (GRAS) Substances evaluated the 
safety of PGS for food use. In a final report, this group concluded that the scien- 
tific literature from 1920 through 1973 presents no evidence that “demonstrates 
or suggests reason to suspect” that PGS poses a hazard to the public when it is us- 
ed in foods “at levels that are now current or that might reasonably be expected 
in the future.“(25) PGS is currently considered GRAS under the provisions of Sec- 
tions 172.856, 182.4505, and 582.4505 of the CFR. (33) These regulations concern 
multipurposefood additivesand emulsifyingagentsdestined for human or animal 
consumption. 

The Joint FAOlWHO Expert Committee on Food Additives has also evalu- 
ated propylene glycol esters of fatty acids for human oral ingestion. Evaluation 
was based on the content of propylene glycol, for which they established an 
acceptable daily intake of up to 25 mg/kg body weight.(45’ 

Secondary Effects 

When used as a lipophilic emulsifier in pharmaceutical ointments and gels, 
PGS has been shown either to stimulate or to inhibit the release of different drugs 
as measured by both in vitro and in vivo assays.(46-50’ 
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Absorption, Metabolism, Storage, and Excretion 

Balls and Matlack(sl) studied the in vitro hydrolysis of fatty acid esters, includ- 
ing propylene glycol monostearate, in the presence of pancreatic lipase. The 
compound was shown to be hydrolyzed to the extent of about 80% in 15 hours 
at 40% Similarly, steapsin hydrolyzed 70% of propylene glycol distearate in 
vitro at 30°C in 18 hours.(52) 

Propylene glycol monostearate (PGMS) is readily hydrolyzed in vivo, and the 
propylene glycol (PG) and stearic acid (S) moieties enter their respective meta- 
bolic pathways. (25) Through the use of isotopically labeled compounds, the hy- 
drolysis, absorption, and metabolism of propylene giycol distearate (PGDS) were 
studied in rats and found to be similar to those of the glyceryl esters of stearic 
acid. PGDS was synthesized as “C-carbonyl-labeled or as propylene glycol-l-14C. 
The rate of uptake, course, and fate of the two fragments of the molecule were 
traced independently. In addition, a comparative study was made through the 
use of a mixture of glyceride esters of labeled stearic acid and through the use of 
labeled free propylene glycol and stearic acid.(52,53) 

Oral’administration of the labeled PGDS to rats resulted in intestinal hydroly- 
sis to PGMS, PG, and S. Cannulation of intestinal lymphatics demonstrated the 
appearance of radioactivity from PGDS in the lymph. This radioactivity was com- 
parable to that which appeared in the lymph after rats were fed labeled glyceryl 
stearate esters. Only small amounts of PG, and no PGMS or S, were detected in 
the lymph. It was concluded that the absorption mechanism for PGDS is similar 
to that for the glyceryl stearate esters.(53) 

After labeled (*) PG*DS, PGDS*, PG plus S*, and PG* plus S were orally ad- 
ministered to rats, a variety of measurements were made. The rate of absorption 
was determined by the residual radioactivity of gastrointestinal tract extracts. 
The total absorption of PGDS in the rat was found to be 33% of the administered 
dose in 8 hours. Labeled stearic acid was 33% absorbed in 3 hours, while propyl- 
ene glycol was absorbed at an even greater rate (94% in 5 hours). These findings 
would indicate that the initial limiting factor governing PGDS absorption is the 
hydrolysis of the ester linkage. This holds true for the first 3 hours, after which the 
governing factor is the rate of absorption of the stearic acid moiety. The propyl- 
ene glycol moiety was completely absorbed after 72 hours, leaving behind a 
more slowly absorbed stearic acid.(52’ 

Approximately 6% of the total dose or 19% of the absorbed dose of PGDS* 
was excreted in the urine in 72 hours. Only 0.4% of the radioactivity was ex- 
creted from PG*DS, indicating the origin of urinary excretory products to be de- 
rived largely from the stearate portion of the molecule. No explanation was of- 
fered for this relatively large urinary excretion. PG plus S did not give similar 
results. The metabolism of the stearic acid portion of PGDS is therefore different 
from free stearic acid given in the presence of propylene glycol. About 94% of 
the absorbed PG moiety of PGDS was utilized in oxidative respiration, as evi- 
denced by the 14C02 excretion in a 72-hour period. The mechanism by which 
propylene glycol is utilized, by oxidation to lactic acid and subsequent conver- 
sion to pyruvate, has been thoroughly described in the literature. Approximately 
51% of the stearate moiety of PGDS was also metabolized to COG. 
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Animal Toxicology 

111 

Acute Studies 

Oral Toxicity 

Propylene Clycol Stearate: The acute oral toxicity of PGS was evaluated in 

one study on the undiluted ingredient, cs4) in three studies on the ingredient di- 

luted in solvent (55-57) and in five studies on product formulations containing 
PGS. (58-62) In each study, young adult albino rats were fasted overnight and ad- 
ministered a single dose of the test sample by gastric intubation. They were then 
allowed free access to food and water for two weeks. The results and other de- 
tails of these studies are summarized in Table 6. From the most definite of these 
data, the acute oral LD50 of PGS in rats was 25.8 g/kg. 

Propylene Clycol Stearate SE: The acute oral toxicity of PGS-SE was evalu- 
ated in one study on the undiluted ingredient t6’) and one study on the ingredient 

diluted in corn oil. (64) The results and other details of these studies are sum- 
marized in Table 6. From these data, the acute oral LD50 of PGS-SE in rats is 
greater than 32.0 g/kg. 

Dermal Toxicity 

A makeup foundation product formulation containing 2.5% PGS was tested 
for acute dermal toxicity on ten rabbits. A 2 g/kg sample of the product was ap- 
plied to the clipped intact and abraded trunk of each animal and held in contact 
with the skin for 24 hours under occlusion. The product was found to be “non- 
toxic” under the conditions of the test.(59) 

Primary Skin Irritation 

Propylene Clycol Stearate: The potentials for primary skin irritation caused 
by undiluted PGS, (66-68) 55% PGS in an unnamed soIvent,(55*69’ 30% PGS in pro- 
pylene glycol, (56) and two product formulations containing PGS(59,62) were eval- 
uated using the Draize rabbit skin patch test technique. In each study, 0.5 ml 
samples were applied and occluded for 24 hours, after which time the patch sites 
were graded for erythema and edema on the Draize scale. The results and other 
details of these studies are summarized in Table 7. The undiluted ingredient pro- 
duced no or only mild skin irritation. When PGS was diluted to 55% in an un- 
named solvent or to 30% in propylene glycol, the test showed minimal to mild 
irritation. Product formulations containing PGS produced no or only minimal 
skin irritation. 

Propylene Glycol Stearate SE: Undiluted PGS-SE was tested according to the 
Draize rabbit skin patch test technique in two studies.(70e71) The results and other 
details of these studies are summarized in Table 7. PGS-SE produced minimal 
skin irritation. 

Eye Irritation 

Propylene Glycol Stearate: The Draize rabbit eye irritation procedure or a 
modification of the test was used to evaluate undiluted PGS,(56~72*73) 55% PGS in 

- 
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TABLE 6. Acute Oral Toxicity. 

Dose of 

ingredient 

fadj. for No. of 

lngredien t 

LD50 (adjusted 

Cont. (%) Dose dilution) rats for dilution) Comment Ref. 

PGS 100 5.0 g/kg 5.0 g/kg 10 > 5.0 g/kg No deaths. 54 
55 (in 5.0 g/kg 2.75 g/kg 5 

unnamed 
>2.75 g/kg 55 

solvent) 

30 (in -a 20 
propylene 

2.3 g/kg Doses administered not reported. 56 

glycol) 
unreported - 1 .O-32.0 g/kg 5 at each 25.8 g/kg 

cont. in 
No effects at 1 .O and 2.0 g/kg; 57 

of 8 

propylene 

unkempt coats for 12-l 6 hours 

dose 

glycol 
at 4.0 and 8.0 g/kg; lethargy, 

levels staggering gait, impaired 

locomotion, and unkempt coats 

at 16.0, 20.0, 25.0, and 32.0 g/kg; 

2 animals died on day 2 at 

25.0 g/kg, and all 5 died on 

day 1 at 32.0 g/kg; survivors at 

25.0 g/kg appeared normal by 

day 4. 
--------------------------------------------------------------------------------------------------- _____ 

3.5 (in 15.9 g/kg 0.56 g/kg 5 - LD50 not reached with doses 
makeup 

58 
administered 

foundation 

formulation) 

8 
$ 
5 
z ?z 0 i;; 
5 
R < G s 
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2.5 (in 

makeup 

foundation 

formulation) 

1.5 (in 

blusher 

product 

formulation) 

1.5 (in 

makeup 

foundation 

formulation) 

1.5 (in 

moisturizing 

liquid 

makeup 

formulation) 

5.0 g/kg 0.12 g/kg 10 

21.5 g/kg 0.32 g/kg 5 

20 ml/kg 0.3 g/kg 

15.0 g/kg 0.22 g/kg 

10 

- 

- 

LD50 not reached with doses 

administered. 

LD50 not reached with doses 

administered. 

No deaths; no toxic effects. 61 

LD50 not reached with doses 

administered. 

59 

60 

62 

PCS-SE 100 

50 (in 

corn oil) 

10 g/kg 10 g/kg 10 >lOg/kg No deaths. 63 

2.0-64.0 1 .O-32.0 g/kg 5 at each > 32.0 g/kg No deaths; no effects at 2-8 g/kg; 64 

g/kg of 6 unkempt coats, white feces, and 

dose diarrhea at 16 g/kg; nasal 

levels hemorrhage, white feces, 

diarrhea, lethargy, and unkempt 

coats at 32-64 g/kg; all animals 

appeared normal by day 9. 

aNo data. 

2 
z 
w 
3 

2 . . 
=: 
0 
s 
L 
z 
m 
cl 
2 

8 

Y 
F 

5 
m 
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TABLE 7. Primary Skin Irritation. 

Ingredient Cont. (%) 

No. of 

rabbits 

Primary irritation 

index fmax = 8.0) Comments Ref. 

PGS 100 6 0.0 No signs of irritation. 66 

100 6 0.0 No signs of irritation. 67 

100 6 1.38 Mild irritation; some 68 

edema and definite 

erythema. 

55 (in 18 0.44 Minimal irritation. 55 

unnamed 

solvent) 

55 (in 9 1.1 Three test batches 69 

unnamed 9 1.1 plus PCS control; 

solvent) 9 1.2 mild irritation. 

9 1.3 

30 (in 6 0.4 Minimal irritation. 56 

propylene 

glycol) 
-______-_______-----____________________------------------------------------------------ 

2.5 (in 6 0.0 No signs of irritation. 59 

makeup 

foundation 

formulation) 

1.5 (in 9 0.39 Minimal irritation 62 

moisturizing 

liquid 

makeup 

formulation) 

PCS-SE 100 6 0.25 Minimal irritation. 70 

100 2 0.5 Minimal irritation. 71 

an unnamed solvent,(55*6g) and five product formulations containing PGS.‘5B-62) In 
each study, a 0.1 ml sample was instilled into one eye of each rabbit with no sub- 
sequent washing; some rabbits received a water wash either two or four seconds 
after instillation as noted in Table 8. Treated eyes were examined and graded on 
the Draize eye irritation scale at 1, 2, 3, 4, and 7 days. The results and other de- 
tails of these studies are summarized in Table 8. The undiluted ingredient pro- 
duced only minimal eye irritation which cleared by day 3. The diluted ingredient 
and product formulations containing PGS also produced no more than minimal 
transient irritation. 

Propylene Clycol Stearate SE: Undiluted PCS-SE was tested according to a 
modification of the Draize rabbit eye irritation procedure in which some animals 
received a water wash after instillation. The results and other details of this study 
are summarized in Table 8. Undiluted PGS-SE produced minimal transient eye 
irritation which cleared by day two.(65’ 

lntraperitoneal Injection 

The recorded lethal dose for intraperitoneal injection of PGS into mice is 
200 mg/kg.(74) 
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Subchronic Studies 

Oral Toxicity 

Rats in groups of 48 were fed for 13 weeks on diets containing O%, 1.5%, 
3.36%, or 7.52% PGS with mono- and diglycerides added to bring the total fat 
content to 7.52%. The groups showed no significant differences with respect to 
growth, relative organ weight (adrenals, gonads, heart, kidneys, liver, spleen, 
brain), histology, blood glucose, BUN, plasma cholesterol, plasma glutamate- 
pyruvate transaminase, hemoglobin, hematocrit, white cell count, white cell dif- 
ferential count, clotting time, or urinalyses.(75) 

Dermal Toxicity 

A moisturizing liquid product formulation containing 2.2% PGS was tested in 
a subchronic dermal toxicity study on weanling female albino rats. Doses of 
0.8 ml/kg were applied to the shaved dorsal areas of the backs of 15 animals five 
times a week for 13 weeks. Routine hematology, serum chemistry, and urinalysis 
were performed at 7 and 13 weeks; necropsy and histopathology were also per- 
formed at 13 weeks. All animals survived to the end of the 13-week exposure 
period. Minimal skin irritation was noted sporadically, but there were no changes 
in gross appearance or behavior. Statistically significant differences (as compared 
to controls) in BUN, hemoglobin, hematocrit, RBC count, serum glucose, and 
kidney weight were considered toxicologically insignificant because all the val- 
ues fell within normal limits for the testing laboratory.‘76) 

Skin Sensitization 

The Landsteiner and Jacobs guinea pig sensitization technique was used to 
determine the sensitization potential of PGS-SE. The backs and flanks of two white 
male guinea pigs were clipped free of hair, and a 0.1% suspension of PGS-SE in 
physiological saline was injected intracutaneously three times a week until a total 
of ten injections had been made. The first injection consisted of 0.05 ml, while 
the remaining nine were 0.1 ml each. A challenge injection of 0.05 ml was made 
two weeks after the tenth sensitization injection. The challenge site was evalu- 
ated 24 hours later and compared with similar readings taken after the first in- 
jection. No reactions indicative of sensitization occurred in this strictly limited 
experiment.“‘) 

Chronic Studies 

A preparation containing 50% stearyl propylene glycol hydrogen succinate, 
17% propylene glycol monostearate, and lesser amounts of other propylene 
glycol derivatives was incorporated into the diets of 30 rats, 10 per group, at lev- 
els of 2.5%, 5%, and 10% for six months. It was reported that no evidence of 
gross or histological pathology was attributable to the mixture. The same mixture 
was fed at levels of 5% and 10% in the diet to groups of four dogs for six months. 
There were no signs of toxicity.“” 

Special Studies 

Propylene glycol monostearate was evaluated for mutagenic activity in a 
series of in vitro microbial assays with and without metabolic activation. Plate 

- 
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TABLE 8. Draize Eye Irritation. 

No. of 
Ocular irritation index (max = I 10) 

lngredien t Cont. (%) rabbits Day I Day 2 Day 3 Day 4 Day 7 Comments Ref. 

PGS 100 3 unwashed 0 0 0 0 0 No irritation. 72 

6 washed 0 0 0 0 0 No irritation; 3 washed after 

2 seconds and 3 washed 

after 4 seconds. 

100 6 0.33 0.33 0 0 0 One slight rabbit showed 73 

100 3 

55 (in 6 

unnamed 6 

solvent) 6 

6 

55 (in 6 

unnamed 6 

solvent) 

conjunctival redness. 

4.0 4.0 0 0 0 Minimal irritation. 56 

3.0 0 0 0 0 Three test batches plus PCS 69 

5.0 0 0 0 0 control; minimal irritation. 

1 .o 1.0 0 0 0 

3.0 0 0 0 0 

1.0 0 0 0 0 Test PGS control; batch plus 55 

3.0 0 0 0 0 minimal transient irritation. 

3.5 (in 3 4.0 0 0 0 0 Minimal transient irritation. 

makeup 

58 

foundation 

formulation) 

Distrbuted for comment only -- do not cite or quote 
 



2.5 (in 

makeup 

foundation 

formulation) 

1.5 (in 

makeup 

foundation 

formulation) 

1.5 (in 

moisturizing 

liquid 

makeup 

formulation) 

1.5 (in 

blusher 

product 

formulation) 

6 0 0 0 0 0 No irritation 59 

3 unwashed 0 0 0 0 0 

6 washed 0 0 0 0 0 

6 1.0 0 0 0 0 

3 0 0 0 0 0 No irritation. 60 

No irritation. 

No irritation; 3 washed after 

2 seconds and 3 washed 

after 4 seconds. 

Minimal transient irritation. 

61 

62 

PCS-SE 100 3 unwashed 0.67 0 0 0 0 Minimal transient irritation 65 

in unwashed eyes. 
6 washed 0 0 0 0 0 No irritation in washed 

eyes; 3 washed after 

2 seconds and 3 washed 

after 4 seconds. 
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tests, nonactivated suspension tests, and activated suspension tests with Sal- 
monella typhimurium (strains TA-1535, TA-1537, TA-1538) were all negative; 
nonactivated and activated suspension tests with Saccharomyces cerevisiae (strain 
D4) were also negative. It was concluded that propylene glycol monostearate 
was not mutagenic in the assays employed.“‘) 

Clinical Assessment of Safety 

Propylene Glycol Stearate 

Primary Skin Irritation 

A 24hour occlusive patch test procedure was used to evaluate the primary 
skin irritation caused by 55% PGS in an unnamed solvent on 80 subjects,(*“) and 
by 5% PGS in mineral oil on 100 subjects. (=) Product formulations containing 

1.5%-3.5% PGS were also tested on a total of 237 subjects.‘58*60,8L*“2) The results 
and other details of these studies are summarized in Table 9. PGS at 55% pro- 
duced at most a barely perceptible skin irritation in some subjects (PII = 0.03 
out of 4.0); 5% PGS in mineral oil produced no irritation. Product formulations 
containing 1.5%-3.5% PGS produced up to mild irritation, most probably by 
virtue of the other ingredients present in the formulations. 

Cumulative Skin irritation 

A controlled use test was conducted on a foundation makeup formulation 
containing 2.5% PGS. A group of 24 women panelists used the formulation once 
per day for 28 consecutive days. They were then patch tested to the product 48 
hours after the completion of the use period to determine sensitization potential. 
No irritation was demonstrated during the use portion of the study. A mild to 
moderate erythema demonstrated by two subjects at challenge was judged to be 
product-related, although the offending ingredient could not be identified.ts9’ 

TABLE 9. Clinical 24-Hour Single Insult Patch Tests with PGS. 

PCS cont. No. of 
Test material 6) subjects Results 

, 
Ref. 

PGS 55 (in unnamed 

solvent) 

PCS 5 (in mineral oil) 
---_---------------------------- 

Makeup 3.5 (in product 

foundation formulation) 

Moisturizing 2.2 (in product 

liquid formulation) 

80 PII = 0.03 (max = 4.0); barely 80 

perceptible erythema in 

5 subjects. 

100 “Negative.” 56 
._________---------_____________________~~~~~~~~~~~~~~~~~ 

loo “Negative.” 58 

19 PII = 0.08 (max = 4.0); one 81 

subject with mild and one 

with barely perceptible 

Blusher 

Moisturizing 
liquid 

1.5 (in product 
formulation) 

1.5 (in product 
formulation) 

100 

18 

erythema. 

“Negative.” 

PII = 0.50 (max = 4.0); scores 

ranged from 0.5 to 2.0 in 

9 subjects. 

60 

82 
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Skin Sensitization 

Several product formulations containing PGS have been tested for human 
skin sensitization on a total of 4084 subjects using a variety of testing methods. 
These studies included one Schwartz-Peck Prophetic Patch Test(“) on a product 
formulation containing 2.5% PGS, ts9) four repeat insult patch tests on product 

formulations containing 1.5%-2.5% PGS, (59~ar~*4~s5) and two controlled use tests 

on product formulations containing 1.5% PGS. (61,85) The results and other details 

of these studies are summarized in Table 10. Of the 4084 subjects reported in 
Table 10, there were no reactions indicative of sensitization to PGS. 

Photo-Contact Allergenicity 

A foundation formulation containing 1.5% PGS was tested for photo-contact 
allergenicity on 28 subjects. Applications of 0.1 ml/cm2 under an occlusive patch, 
followed by irradiation with three times the minimal erythema dose from a Xenon 
Solar Simulator (150 W; UVA and UVB region 290-400 nm), were repeated twice 
a week for three weeks. A 24-hour challenge patch was made adjacent to the in- 
duction patch sites ten days after the last induction exposure. This was followed 
by irradiation for three minutes from the light source fitted with a Schott WG345 
filter to eliminate UVB radiation. One nonirradiated and one no-product site 
served as controls. It was concluded that the product produced no indication of 
phototoxicity or photoallergy.(61) 

TABLE 10. Clinical Skin Sensitization Tests on Product Formulations Containing PGS. 

Test method PCS cont. f%) No. of subjects Results Ref. 

Schwartz-Peck (1944) Prophetic 

Patch Test; included open 

patch, closed patch, and 

ultraviolet test conditions. 

Repeat insult (10x) with challenge 

after 2-week rest; included open 

patch, closed patch, and 

ultraviolet test conditions. 

Repeat insult (9 X) with challenge 

after 2-week rest; closed patch. 

Repeat insult (9 x) with 2 

consecutive 48-hour challenge 

patches after 2-week rest; 

closed patch on upper back. 

Repeat insult (9 X) with 2 

consecutive 48-hour challenge 

patches after 2-week rest; closed 

patch on upper back. 

Use Test; procedure not reported. 

Use Test; procedure not reported. 

2.5 in product 

formulation 

2.5 in product 

formulation 

2.2 in product 

formulation (50% 

aqueous dispersion 

for induction 

patches 3 to 9 and 

challenge) 

1.5 in product 

formulation 

1.5 in product 

formulation 

1.5 in product 

formulation 

1.5 in product 

formulation 

299 

151 

115 

213 

3034 (Summary 

of multiple 

tests) 

247 (Summary 

of multiple 

tests) 

25 

No reactions 

No reactions 

No reactions 

No “significant 

reactions” 

No confirmed 

sensitization 

to PCS 

No confirmed 

sensitization 

to PCS 

No reactions 

59 

59 

84 

61 

85 

85 

61 
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A procedure identical to the one described above was used to test a founda- 
tion formulation containing 1.5% PGS in several studies, the results of which 
were available only in summary form. There were no confirmed photoallergic 
reactions in a total of 228 subjects.‘s5’ 

Propylene Glycol Stearate SE 

No clinical data were available for PGS-SE. Since the chemical components 
of PGS-SE that distinguish it from PCS (sodium and/or potassium stearate and free 
stearic acid) have previously been considered to be safe by this Expert Panel(s6) 
and by the Select Committee on GRAS Substances,@‘) and since the literature 
does not often distinguish between PGS and PGS-SE, the information generally 
applicable to PGS is considered applicable to PGS-SE in this specific instance. 

SUMMARY 

Propylene Glycol Stearate (PCS) is a mixture of the mono- and diesters of 
triple-pressed stearic acid and propylene glycol. Propylene Glycol Stearate SE 
(PGS-SE) is a self-emulsifying grade of PGS that contains an additional 5%-6% 

potassium stearate and 7%-10% free stearic acid. They are used in a wide variety 
of cosmetic products at concentrations of up to 25% for PGS and up to 10% for 
PGS-SE (1979 data). PGS is also approved for a variety of pharmaceutical uses 
and is considered Generally Recognized as Safe (GRAS) for food use. 

Studies with 14C-labeled PGS show that it is readily metabolized following 
ingestion. In rats, the acute oral LD50 has been shown to be approximately 
25.8 g/kg. The raw ingredient produced no significant dermal toxicity, skin irrita- 
tion, or eye irritation in acute tests with rabbits. Subchronic animal studies pro- 
duced no evidence of oral or dermal toxicity. A chronic six-month feeding study 
showed no signs of toxicity when a mixture containing 17% propylene glycol 
monostearate was incorporated at 10% into the diets of rats and dogs. Propylene 
glycol monostearate was negative in in vitro microbial assays for mutagenicity. 

Although PGS-SE has not been tested as extensively as PGS, it produced no 
apparent significantly different results in any of the animal tests. The acute oral 
LD50 in rats is estimated to be greater than 32 g/kg. The ingredient per se pro- 
duced no significant skin or eye irritation in Draize rabbit irritation tests, and it 
was not a sensitizer in a guinea pig sensitization test. No other subchronic or 
chronic studies were available. 

In clinical studies, PGS produced no significant skin irritation at concentra- 
tions up to 55% in 24-hour single insult skin patch tests. A 28-day controlled use 
test on a product containing 2.5% PGS demonstrated no cumulative irritation 
with normal product use but mild to moderate irritation with a challenge skin 
patch; the offending ingredient was not identified. Several skin sensitization tests 
on product formulations containing 1.5%-2.5% PGS showed no evidence of 
sensitization reactions in a total subject population of 4084. Two photo-contact 
allergenicity tests on product formulations containing 1.5% PGS were negative. 

No clinical data were available for PGS-SE. However, the chemical com- 
ponents of PGS-SE that distinguish it from PGS have been considered previously 
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to be safe, and the information generally applicable to PGS is considered appli- 
cable to PGS-SE. 

CONCLUSION 

From the available information, the Panel concludes that Propylene Glycol 
Stearate and Propylene Glycol Stearate SE are safe as cosmetic ingredients in the 
present practices of use. 
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Abstract
This report addresses the safety of the inorganic salts and esters of various fatty alcohols of myristic acid. Most of the esters are
used as skin conditioning agents in many types of cosmetics in a range of concentrations. Myristate esters are readily hydrolyzed
to the corresponding alcohols and acids, which are then further metabolized. Myristate salts readily dissociate in any likely
cosmetic formulation. The Cosmetic Ingredient Review (CIR) Panel recognized that much of the data supporting the
ingredients in this group were previously reviewed in safety assessments for related ingredients. Where specific data did not
exist, the Panel considered structure—activity relationships in determining the safety of these ingredients as used in cosmetics.
The Panel determined that myristic acid and its salts and esters are safe as cosmetic ingredients in the current practices of
use and concentration.
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Introduction

In 1990, the Cosmetic Ingredient Review (CIR) Expert Panel
concluded that butyl myristate is a safe cosmetic ingredient.’
This safety assessment was re-reviewed in 2006 to consider
new safety data and the Expert Panel reaffirmed that myristic
acid ester is safe as used in cosmetics. The Expert Panel re
opened this safety assessment to include other esters that are
chemically similar to butyl myristate, along with the salts of
myristic acid. The Panel determined that the available data in
the original safety assessment are sufficient to support the
safety of these additional salts and ester of myristic acid.

The Expert Panel also combined this expanded report with
other myristates that have already been reviewed. These and
other related ingredients that were previously reviewed by the
CIR Expert Panel are listed in Table 1.

This amended safety assessment, therefore includes:

• decyl myristate,
• ethyihexyl myristate,
• ethyl myristate,
• glyceryl dimyristate,
• glyceryl isostearate/myristate,
• glyceryl myristate,
• isobutyl myristate,
• isocetyl myristate,
• isodecyl myristate,
• isopropyl myristate,
• isostearyl myristate,
• isotridecyl myristate,
• lauryl myristate,
• magnesium myristate,
• methyl myristate,

• aluminum dimyristate,
• aluminum isostearates/myristates,
• aluminum myristate,
• aluminum myristates/palmitates,
• calcium myristate,
• cetyl myristate,
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• myristic acid,
• myristyl myristate,
• octyldodecyl myristate,
• oleyl myristate,
• potassium myristate,
• propylene glycol myristate,
• sodium myristate,
• tetradecyloctadecyl myristate,
• tridecyl myristate, and
• zinc myristate.

Data from previous safety assessments on butyl myristate,
glycerol myristate, myristic acid, isopropyl myristate and myr
istyl myristate were reviewed and considered during this
assessment. For these ingredients, the previous conclusions
CIR Panel (as applicable to the ingredients noted) are summar
ized in the following sections.

Butyl Myristate, JACT, 9(2) 1990

Butyl myristate is the ester of butyl alcohol and myristic acid.
It is a colorless, oily liquid, which is used in cosmetic formula
tions at concentrations up to 50%. Aliphatic esters such as butyl
myristate may be readily hydrolyzed in vivo to the correspond
ing alcohol and acid, which are then further metabolized. The
median lethal dose (LD50) of butyl myristate was greater than
8 g/kg in rats. In animal tests, undiluted butyl myristate was
moderately irritating but was not a skin sensitizer. No evidence
of eye irritation was noted. On the basis of the available data
presented in this report on butyl myristate, as well as other
related myristate compounds, the CIR Expert Panel found butyl
myristate safe for cosmetic formulation usage.

Glyceryl Myristate, IJT, 23(suppl 2 :55-94)2004

The safety of 43 glyceryl monoesters listed as cosmetic ingre
dients was reviewed in a safety assessment completed in 2000.
Glyceryl myristate was included in this group. Glyceryl
monoesters have little, acute or short-term toxicity in animals,
and no toxicity was noted following chronic administration of a
mixture consisting mostly of glyceryl di- and monoesters.
Undiluted glyceryl monoesters may produce minor skin irrita
tion, especially in abraded skin, but in general these ingredients
are not irritating at concentrations used in cosmetics. These
ingredients are not photosensitizers. Glyceryl monoesters
tested failed to produce any significant positive reactions at
concentrations used in cosmetics. Based on these data, the CIR
Expert Panel found glyceryl myristic safe as a cosmetic ingre
dient in the current practices of its use andconcentration.

Myristic Acid, JACT, 6(3) 1987

Oleic, lauric, palmitic, myristic, and stearic acids were
reviewed as part of a group. These fatty acids are absorbed,
digested, and transported in animals and humans. Little acute
toxicity was observed when oleic, lauric, palmitic, myristic,

or stearic acid or cosmetic formulations containing these fatty
acids were given to rats orally at doses of 15 to —19 g/kg body
weight. Most of the data in this assessment was oleic, lauric,
palmitic, and stearic acids; myristic acid was included in the
safety assessment due to its structural similarity. In primary and
cumulative irritation clinical studies, oleic, myristic, and
stearic acids at high concentrations were nonirritating.
Cosmetic product formulations containing oleic, lauric, palmi
tic, and stearic acids at concentrations ranging up to 13% were
not primary or cumulative irritants, nor sensitizers. On the basis
of available data from studies using animals and humans, it is
concluded that oleic, lauric, palmitic, myristic, and stearic
acids are safe in current practices of their use and concentration
in cosmetics.

Myristyl Myristate and isopropyl Myristate, JACT, 1(4)
1982

Acute oral and dermal toxicity tests indicated that myristyl
myristate is nontoxic to rats. This cosmetic ingredient produced
minimal-to-mild skin irritation, minimal eye irritation in
rabbits, and no sensitization in guinea pigs. Studies with rabbits
indicated that undiluted isopropyl myristate was a mild irritant
after 24 hours and moderate to severe when applied for3 con
secutive days. Isopropyl myristate was minimally irritating to
the rabbits’ eyes and was not a skin sensitizer in studies with
guinea pigs. In limited studies, isopropyl myristate was not
carcinogenic on the skin of mice, but a mixture of isopropyl
myristate and isopropyl alcohol significantly accelerated the
carcinogenic activity of benzo(a)pyrene on the skin.

Human studies with isopropyl myristate indicated that it was
not a human skin irritant or sensitizer when applied in a product
formulation containing 15% to 58% of the ingredient. A prod
uct containing 43% of isopropyl myristate produced no photo-
toxicity and no photocontact allergenicity in human studies.

From the available information, it is concluded that myristyl
myristate and isopropyl myristate are safe as cosmetic ingredi
ents in the current practices of their use.

Summaries of the data from these reports are provided in
italics where applicable throughout the report.

Chemistry

Definition and Structure

The definitions, structures, and function in cosmetics of myris
tic acid and the related salt and esters are given in Table 2.

Also, included in Table 2 are the formulas/structures and
functions in cosmetics as given in the International Cosmetic
Ingredient Dictionary and Handbook.’5 The myristates are
esters and salts of myristic acid that have the general formula
shown in Figure i.

According to the International Cosmetic Ingredient Diction
ary and Handbook,’5myristic acid (CAS No 544-63-8) is
an organic acid also known as tetradecanoic acid.
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Table I. Related Ingredients Previously Reviewed by the CIR Expert Panel

Ingredient Uses Use Concentrations Conclusion Reference

n-Butyl alcohol 112; 29 (addendum) 0.I%-I0%; 0.000007%-15% Safe in nail preparations in the current 2,3
practices of use.

Cetyl alcohol 2694; 2931 >0.1 %-50%; 0000002%- 15% Safe as cosmetic ingredients in the current 4,5
( re-review) practices of use.

Glyceryl dimyristate None reported None reported Safe as cosmetic ingredients in the practices of 6
use and concentration as described in this safety
assessment.

Glyceryl isostearate! None reported None reported Safe as cosmetic ingredients in the current 7
myristate practices of use and concentration.
Glyceryl myristate 19 I %-6% Safe as cosmetic ingredients in the current 7

practices of use and concentration.
Isopropyl myristate 2198; 881 (re-review) 0. I %->50%; 0.00008%-78% Safe as cosmetic ingredients in the current 6,8

practices of use.
Isostearyl alcohol 41; 16 (re-review) >0.l%-50%; 0.00 l%-50% Safe as cosmetic ingredients in the current 5,9

practices of use.
Methyl alcohol 4 0.1 %-5% Safe as used to denature alcohol used in 10

cosmetic products.
Myristic acid 36; 73 (re-review) >0. I %-50%; 0.00001 %-38% Safe in the current practices of use and 2,1

concentration in cosmetics.
Myristyl myristate 160; 244 (re-review) 0. I %-25%; 0.01 %-20% Safe as cosmetic ingredients in the current 6,8

practices of use.
Oleyl alcohol 1018; 343 (re-review) 0. I %->50%; 0.002%-I 8% Safe as currently used in cosmetics. 6,12
Propylene glycol I I None reported Safe as cosmetic ingredients in the current I 3
myristate practices of use.

Abbreviation: CIR, Cosmetic Ingredient Review.

Aluminum dimyristate (CAS No 56639-51-1) is also known
as aluminum hydroxybis (tetradecanoate) and tetradeca
noic acid, aluminum complex.

Aluminum Isostearates/Myristates (no CAS No) is also
known as aluminum triisostearate/trimyristate.

Aluminum myristate (CAS No 4040-50-0) is also known as
aluminum monomyristate; myristic acid, aluminum salt;
and tetradecanoic acid, aluminum salt.

Aluminum myristates/palmitates (no CAS No) is also
known as aluminum trimyristate/tripalmitate.

Butyl myristate (CAS No 110-36-1) is also known as butyl
n-tetradecanoate; myristic acid, butyl ester, and tetrade
canoic acid, butyl ester.

Calcium myristate (CAS No 15284-51-2) is also known as
calcium tetradecanoate; myristic acid, calcium salt; and
tetradecanoic acid, calcium salt.

Cetyl myristate (CAS No 2599-01-1) is also known as hex
adecyl myristate; hexadecyl tetradecanoate: myristic
acid, cetyl ester; myristic acid, hexadecyl ester; and pal
mityl myristate, and tetradecanoic acid, hexadecyl ester.

Decyl myristate (CAS No 41927-71-3) is also known as
decyl tetradecanoate; myristic acid, decyl ester; and tet
radecanoic acid, decyl ester.

Ethyl myristate (CAS No 124-06-1) is also known as ethyl
tetradecanoate and tetradecanoic acid, ethyl ester.

Ethylhexyl myristate (CAS No 29806-75-5) is also known
as 2-ethylhexyl myristate; octyl myristate; and tetradeca
noic acid, 2-ethyihexyl ester.

Glyceryl dimyristate (CAS No 53563-63-6) is also known as
dimyristin; glycerol dimyristate; and tetradecanoic acid,
diester with 1,2,3-propanetriol.

Glyceryl isostearate/myristate (no CAS No) is also known
as glyceryl monoisostearate monomyristate.

Glyceryl myristate (CAS Nos 589-68-4 and 27214-38-6) is
also known as glycerin monomyristate; glycerol mono
myristate; glyceryl monomyristate, monomyristin; myris
tic acid monoglyceride; and tetradecanoic acid, monoester
with 1 ,2,3-propanetriol.

Isobutyl myristate (CAS No 25263-97-2) is also known as
2-methyipropyl tetradecanoate; myristic acid, isobutyl
ester; and tetradecanoic acid, 2-methylpropyl ester.

Isocetyl myristate (CAS No 83708-66-1) is also known as
myristic acid, isocetyl ester; tetradecanoic acid, isocetyl
ester; and tetradecanoic acid, isohexadecyl ester.

Isodecyl myristate (CAS Nos 17670-91-6 and 5 1473-24-6)
is also known as 3,7-dimethyloctyl myristate;
isodecyl tetradecanoate; myristic acid, isodecyl
ester; tetradecanoic acid, 3,7-dimethyloctyl ester;
tetradecanoic acid, isodecyl ester; and tetrahydrogeranyl
myristate.

Isopropyl myristate (CAS No 110-27-0) is also known as
1PM; isoproylis myristas; isopropyl tetradeconoate;
1 -methylethyl tetradecanoate; myristic acid, isopropyl
ester; and tetradecanoic acid, 1-methylethyl ester.

Isostearyl myristate (CAS No 72576-81-9) is also known as
tetradecanoic acid, isooctadecyl ester.
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Table 2. Definition, Structure, and Function of Myristic Acid and Its Salts and Esters Included in This Report as Given in the International
Cosmetic lngreedient Dictionary and Handbook’4

Ingredient Definition Formula/Structure Function
Fragrance ingredient, opacifying

Organic acid that conforms agent,
Myristic acid generally to the formula: CH3(CH2),2COOH surfactant—cleansing agent

Salts
Aluminum dimyristate Aluminum salt of myristic [CH3(CH2),2COO]2AIOH Anticaking agent;

acid emulsion stabilizer;
viscosity increasing
agent—nonaqueous

Aluminum isostearates/ Aluminum salt of a mixture None provided Anticaking agent; emulsion
myristates of stabilizer;

isostearic acid and myristic viscosity increasing
acid agent—nonaqueous

Aluminum myristate Aluminum salt of myristic [CH3(CH2)12C00]3A1 Anticaking agent; emulsion
acid stabilizer;

viscosity increasing
agent—nonaqueous

Aluminum myristates/ Aluminum salt of a mixture None provided. Anticaking agent; emulsion
palmitates of stabilizer;

palmitic acid and myristic viscosity increasing
acid agent—nonaqueous

Calcium myristate Calcium salt of myristic C14H28O2. Y2Ca anticaking agent; emulsion
acid stabilizer;

viscosity increasing
agent—nonaqueous

Magnesium myristate Magnesium salt of myristic [CH3(CH2)2CO0]2Mg2 Anticaking agent; slip modifier;
acid viscosity

increasing agent—nonaqueous
Potassium myristate Potassium salt of myristic C3(C2)12 COOK Surfactant—cleansing agent

acid surfactant—emulsifying agent
Sodium myristate Sodium salt of myristic acid CH3(CH2)2COONa Surfactant—cleansing agent;

surfactant—emulsifying agent
Zinc myrist.ate Zinc salt of myristic acid [CH3(CH2),2C0O]2Zn2 Anticaking agent; slip modifier;

viscosity increasing
agent—nonaqueous

Esters
Butyl myristate Ester of butyl alcohol and II skin-conditioning agent—emollient

myristic acid CH3(CH1)12C 0C0H2

Cetyl myristate Ester of cetyl alcohol and Skin-conditioning agentcclusive
myristic acid CH(CH2),C OC4H,

Decyl myristate Ester of decyl alcohol and Skin-conditioning agent—occlusive
myristic acid. CH](CH2)12C 0CH,(CH2)8CH3

0

Ethylhexyl myristate Ester of 2-ethylhexyl alco- CH3(CH,)2COCH2CH(CH)3CH Skin-conditioning
hol I agent—emollient
and myristic acid CH 2CH 3

0

Ethyl myristate Ester of ethyl alcohol and II Fragrance ingredient; hair
myristic acid CH3(CH2)12C OCH2CH3 conditioning agent;

skin-conditioning
agent—emollient

0 OH

II
Glyceryl dimyristate Diester of glycerin and CH3(CH2)2C OCH2CHCH2O— C(CH2).,CH3 Skin-conditioning agent—emollient

myristic acid II
0

(rnr1tin,,prl
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Table 2 (continued)

Ingredient Definition Formula/Structure Function
Fragrance ingredient, opacifying

Organic acid that conforms agent,
Myristic acid generally to the formula: CH3(CH2)12COOH surfactant—cleansing agent

Glyceryl isostearate/ Monoester of glyceryn None provided. Skin-conditioning
myristate esterfied Agent—emollient;

with a blend of isostearic surfactant—emulsifying agent
and
myristic acids

O OH
Glyceryl myristate Monoester of glycerin and I Skin-conditioning

myristic acid CH3(CH2)12C OCH2CHCH2OH agent—emollient;
surfactant—emulsifying agent

11
isobutyl myristate Ester of isobutyl alcohol CH3(CH2)2c OCH,CHCH3 Skin-conditioning agent—emollient

and
myristic acid CH 3

Isocetyl myristate Ester of isocetyl alcohol Ii Skin-conditioning agent—occlusive
and myristic acid CH3(CH2)12C 0C16H33

0

Isodecyl myristate Ester of branched chain Ii Skin-conditioning agent—emollient
decyl CH3(CH2)2COC10H21
alcohols and myristic acid

Isopropyl myristate Ester of isopropyl alcohol 9 Binder; fragrance ingredient;
and 1 skin-conditioning agent—emollient
myristic acid CH3(CH2)12C OCH2CH3

0

Isostearyl mryistate Ester of Isostearyl Alcohol II Binder; Skin-Conditioning
and myristic acid CH3(CH2)12C 0C18H37 Agent - Emollient

Isotridecyl myristate Ester of myristic acid and Hair conditioning agent;
isotridecyl alcohol CH3(CH2)12C 0C13H27 skin-conditioning

agent—occlusive
0

Lauryl myristate Ester of lauryl alcohol and Hair conditioning agent;
myristic acid CH3(CH2)2CO(CH2)1CH3 skin-conditioning

agent—occlusive

0

Methyl mryistate Ester of methyl alcohol and II Frangrance ingredient;
myristic acid CH3(CH2)2C OCHJ skin-conditioning

agent—emollient
0

Myristyl myristate Ester of myristyl alcohol II Skin-conditioning agent—occlusive
and CH3(CH2)2C O(CH2)13CH3
myristic acid

Octyldodecyl Myristate Ester of octyldodecanol 0 Skin-conditioning agent—occlusive
and myristic acid. II

CH(CH2)12C OCH2CH(CH,),CH3

(CH2)7CHJ

(continued)
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Table 2 (continued)

Ingredient Definition Formula/Structure Function
Fragrance ingredient, opacifying

Organic acid that conforms agent,
Myristic acid generally to the formula: CH3(CH2),2COOH surfactant—cleansing agent

Oleyl myristate Ester of oleyl alcohol and 0 Hair conditioning agent;
myristic acid II skin-conditioning

CH,(CH2)12C 0(CH2)8CH CH(CH2)7CH, agent—occlusive

OH
Propylene glycol Ester of propylene glycol II Skin-conditioning
myristate and CH3(CH2)2C OCH2CHCH3 agent—emollient;

myrisitic acid surfactant—emulsifying agent

Tetradecyloctadecyl Ester of tetradecyloctade- ‘j Binder; emulsion stabilizer; film
myristate canol II former;

and myristic acid CH,(CH2)1C —OCH2CH(CH2)5CH, opacifying agent; skin-conditioning

I agent—occlusive

o
(CH2)13CH3

Tridecyl myristate Ester of tridecyl alcohol I! skin-conditioning agent—occlusive
and myristic acid CH3(CH2)2C OCH2(CH2),2CH3

Figure I. General myristate formula,’ in which R may be as small as a
methyl group for methyl myristate or a potassium ion for potassium
myristate.

Isotridecyl myristate (CAS No 965 18-24-0) is also known as
tetradecanoic acid, isotridecyl ester.

Lauryl myristate (CAS No 2040-64-4) is also known as
dodecyl tetradecanoate; myristic acid, dodecyl ester, and
tetradecanoic acid, dodecyl ester.

Magnesium myristate (CAS No 4086-70-8) is also known as
tetradecanoic acid, magnesium salt.

Methyl myristate (CAS No 124-10-7) is also known as
methyl tetradecanoate; myristic acid, methyl ester; and
tetradecanoic acid, methyl ester.

Myristyl myristate (CAS No 3234-85-3) is also known as
tetradecanoic acid, tetradecyl ester, and tetradecyl
tetradecanoate.

Octyldodecyl myristate (CAS Nos 22766-83-2 and 83 826-
43-1) is also known as myristic acid, 2-octyldodecyl ester;
2-octyldodecyl myristate; tetradecanoic acid, octyldodecyl
ester; and tetradecanoic acid, 2-octyldodecyl ester.

Oleyl myristate (CAS No 22393-93-7) is also known as
9-octadecenyl tetradecanoate and tetradecanoic acid,
9-octadecenyl ester.

Potassium myristate (CAS No 13429-27-1) is also known as
potassium tetradecanoate and tetradecanoic acid, potas
sium salt.

Propylene glycol myristate (CAS No 29059-24-3) is also
known as propylene glycol monomyristate; propylene
glycol monotetradecanoate; and tetradecanoic acid,
monoester with 1 ,2-propanediol.

Sodium myristate (CAS No 822-12-8) is also known as
sodium tetradecanoate and tetradecanoic acid, sodium
salt.

Tetradecyloctadecyl myristate (no CAS No) is also known
as myristic acid, tetradecyloctadecyl ester.

Tridecyl myristate (CAS No 36617-27-3) is also known as
tetradecanoic acid, tridecyl ester.

Zinc myristate (CAS No 16260-27-8) is also known as tetra
decanoic acid, zinc salt.

Physical and Chemical Properties
Myristic acid. Myristic acid occurs as a hard, white, or faintly

yellow, glossy crystalline solid, as a white or yellow-white
powder,16 or as colorless leaflets’7Table 3 presents the phys
ical and chemical properties of of myristic acid and octyldode
cyl myristate.

Myristic acid is made of tetradecanoic acid (95%
minimum), hexadecanoic acid (4% maximum), and dodecanoic
acid (3% maximum) Cosmetic, Toiletries and Fragrance
Association ([CTFA] Table 4)25

ii

____ ___

CH3(CH2)12C 0 R
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Table 3. Physical Properties of Myristic Acid and Octyldodecyl Myristate

Physical Property Value Reference

Myristic acid
Molecular weight 228.36 18

228.38 19
Density (g/mL) at 70°C 0.8528 8
Melting point (°C) 58.5 18

58 19
54.4 20

Boiling point (°C) 250.5 18
Solubility

Water Insoluble 16,18,19
Ethanol Soluble
Methanol Very soluble
Chloroform Soluble
Benzene Very soluble
Ether Very soluble

Viscosity (cp, at 75 (°C) 5.06 20
Acid value 245.7 20
Octyldodecyl Myristate
Appearance Oily liquid 21
Test at +8°C Limpid 21
Odor Faint 21
Color (Gardner Scale) 1.5 21
Specific gravity at 20°C 1.435-1.457 21
Viscosity at 20°C 5-45 m.Pa.s 21
Acid value < 7.00 mg KOH/g 21
Saponification value 90-I 10 mg KOH/g 21
Iodine value <7.0 g 12/100 g 21
Peroxide value <6.0 meq 02/kg 21
Alkaline impurities <30 ppm NaOH 21
Water content <0.50% 21
Sulphated ashes content <0.1% 21
Heavy metals content 10 ppm 21

Table 4. Comparison of Specifications: Cosmetic and Food Grades of Myristic Acid22

Myristic acid Cosmetics22’23 Foods’6

Iodine value 0.5 maximum 1.0 maximum
Acid value 243-249 242-249
Saponification value 243-249 242-25 I
Unsaponifiable matter 0.2% maximum 1% maximum
Arsenic 3 ppm maximum
Heavy metals (eg, lead) 10 ppm maximum
Residue on ignition 0.1%
Titer (solidification point) 52-54°C 48-55°C
Water content 0.2%

Cosmetic-grade myristic acid specifications for fatty acid composition is as follows: 2:0, 3% maximum; 14:0, 95% minimum; and 16:0,4% maximum.25

Butyl myristate. Butyl myristate is a light, colorless, oily
liquid. It is soluble in acetone, castor oil, chloroform, methanol,
mineral oil, and toluene and insoluble in water. Other proper
ties of butyl myristate include a freezing point range of 1°C
to 7°C, a boiling point range of 167°C to 197°C (at 5 mm
Hg), and a specific gravity between 0.850 and 0.858 at 25°C.26

Isocetyl myristate. Isocetyl myristate is an oily liquid with
practically no odor. It has a density of 0.862, a freezing point
of —39°C, and viscosity of 29.0 at 25°C. It is insoluble in water
and soluble in most organic solvents. It is combustible.27

Nikko Chemicals Co, Ltd, reported that isocetyl myristate is
a colorless liquid with a faint characteristic odor.28 It has a
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Table 5. Frequency of Use and Concentration of Myristic Acid and Its Salts and Esters in Cosmetics

Product Category (Total Number of Products in Each Category (FDA 2008))69 Frequency of Use68 Concentration of Use (%)7071

Myristic Acid
Bath products

Soaps and detergents (1329) 9 0.1-19
Other (138) 2
Eye makeup
Eye shadow (1196) I 0.5
Mascara (463) 2

Noncoloring hair care products
Conditioners (1249) 9 0.00003-0.0002
Shampoos (I 403) 10 0.00002-5
Tonics, dressings, etc (1097) 6 0.00002-I
Other (716) 4

Hair-coloring products
Color sprays/aerosol (8) 0.00002

Makeup
Blushers (539)

— 0.3
Face powders (613) I 0.5
Foundations (635) 15 0.04-0.8
Leg and body paints (29) 2 —

Lipsticks (1912) 5
Personal hygiene products

Underarm deodorants (540) I 2
Douches (12) 4
Other (514) 2 69a

Shaving products
Aftershave lotions (395) 3 0.5
Shaving cream (162) 13 0.5-14
Other (107) 2

Skin care products
Skin cleansing creams, lotions, liquids, 101 0.08-15
and pads (1368)
Depilatories (62)

— 12
Face and neck creams, lotions, powder I 39497
and sprays (1195)
Body and hand creams, lotions, powder 13 0.8-10
and sprays (1513)
Moisturizers (2039) 5 0.8
Night creams, lotions, powder and 0.005
sprays (343)
Paste masks/mud packs (418)

— 4
Other (1244) 2 8

Suntan products
Suntan gels, creams, liquids and sprays (156) — 0.3
Indoor tanning preparations (200) — 2

Total uses/ranges for myristic acid 207 0.00002-20
Aluminum dimyristate
Eye makeup

Eyeliners (684)
Eye shadow (1196) 133 0.2-3
Eye lotions (177)

— 0.09
Other (288) 032b

Makeup
Blushers (539) 6 0.5-2
Face powders (613) 2 0.5-2
Foundations (635) I 0.0 1-2
Makeup bases (164) I
Rouges (99) I 3 0.4
Other (406) 4

(continued)
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Table 5 (continued)

Product Category (Total Number of Products in Each Category (FDA 2008))69 Frequency of Use68 Concentration of Use (%)70hI

Suntan products
Other (62)

Total uses/ranges for aluminum dimyristate
Aluminum myristate
Eye makeup

Eye shadow (1196)
Makeup

Blushers (539)
Face powders (6 13)

Total uses/ranges for aluminum myristate
Aluminum myistates/palmitates
Makeup

Face powders (613)
Total uses/ranges for aluminum myristates/
pal mitates
Butyl myristate
Makeup

Lipsticks (1912)
Makeup bases (164)
Rouges (99)
Other (406)

Skin care products
Moisturizers (2039)

Total uses/ranges for butyl myristate
Cetyl myristate

Eye makeup
Eye shadow (1196)

Skin care products
Face and neck creams, lotions, powder
and sprays (1195)
Body and hand creams, lotions, powder
and sprays (1513)
Moisturizers (2039)
Other (1244)

Total uses/ranges for cetyl myristate
Glyceryl myristate
Fragrance products

Other (399)
Makeup

Makeup bases (164)
Personal hygiene products

Underarm deodorants (540)
Skin care products

Face and neck creams, lotions, powder
and sprays (1195)
Body and hand creams, lotions, powder
and sprays (1513)
Moisturizers (2039)
Night creams, lotions, powder and sprays (343)
Paste masks/mud packs (418)
Other (1244)

Suntan products
Suntan gels, creams, liquids and sprays (156)
Other (62)

Total uses/ranges for glyceryl myristate
Isobutyl Myristate
Skin care products

2
174

6

14
3

23

2
2

6
6

2

26

2

2
7

3

5

5
2
3
2

25

0.0 1-3

0.01-I

0.0 I-I

6
6

6

6

(continued)
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Table 5 (continued)

Product Category (Total Number of Products in Each Category (FDA 2008))69 Frequency of Use68 Concentration of Use (%)7071

Body and hand creams, lotions, powder 30
and sprays (1513)
Paste masks/mud packs (418) 10

Suntan products
Suntan gels, creams, liquids and 3
sprays (156)

Total uses/ranges for isobutyl myristate 3-30
lsocetyl myristate
Makeup

Foundations (635) 5
Skin care products

Other (1244) I
Total uses/ranges for isocetyl myristate 6
lsodecyl myristate
Makeup

Foundations (635) I
Total uses/ranges for isodecyl myristate I
Isopropyl myristate
Baby products

Lotions, oils, powders, and creams (132) 4 3
Bath products

Oils, tablets, and salts (257) 21 39494
Soaps and detergents (1329) I 0.006-I
Other (239) 2 23

Eye makeup
Eyebrow pencils (147) 12 0.04-20
Eyeliners (684) 49 39495
Eye shadow (1196) 31 39450
Eye lotions (177) 4 —

Eye makeup remover (131) 3 —

Other (288) 4
Fragrance products

Colognes and toilet waters (1288) 9 39461
Perfumes (569) 3 II
Powders (278) 3 —

Sachets (28) 10 —

Other (399) 39 58
Noncoloring hair care products

Conditioners (1249) 45 0.5-48
Sprays/aerosol fixatives (371) I 0.02-la
Straighteners (144) 4 —

Permanent waves (141) I —

Shampoos (1403) 4 0.4-I
Tonics, dressings, etc (1097) 39 0.4-23
Other (716) 13 II0c

Hair-coloring products
Dyes and colors (2481) I 30d

Shampoos (48) I —

Color sprays (8) I —

Bleaches (152) 2 22
Makeup

Blushers (539) 36 0.07-2
Face powders (613) 16 0.3-4
Foundations (635) 39 0.001-14
Leg and body paints (29) I —

Lipsticks (1912) 49 39472
Makeup bases (164) 8 —

Makeup fixatives (38) I —

(continued)
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Table 5 (continued)

Other (406)
Nail care products

Basecoats and undercoats (62)
Cuticle softeners (18)
Creams and lotions (17)
Nail polish and enamel removers (41)
Other (124)

Personal hygiene products
Underarm deodorants (540)
Feminine deodorants (21)
Other (514)

Shaving products
Aftershave lotions (395)
Preshave lotions (27)
Shaving cream (162)
Other (107)

Skin care products
Skin cleansing creams, lotions, liquids,
and pads (1368)
Depilatories (62)
Face and neck creams, lotions, powder
and sprays (1195)

Body and hand creams, lotions, powder
and sprays (1513)

Foot powders and sprays (48)
Moisturizers (2039)
Night creams, lotions, powder and
sprays (343)
Paste masks/mud packs (418)
Skin fresheners (285)
Other (1244)

Suntan products
Suntan gels, creams, liquids and sprays (156)

Indoor tanning preparations (200)
Other (62)

Total uses/ranges for isopropyl myristate
Lauryl myristate
Noncoloring hair care products

Shampoos (1403)
Total uses/ranges for lauryl myristate
Magnesium myristate
Eye makeup

Eyeliners (684)
Eye shadow (1196)
Eye lotions (177)
Mascara (463)
Other (288)

Fragrance products
Powders (278)
Other (399)

Makeup
Blushers (539)
Face powders (613)
Foundations (635)
Lipsticks (1912)
Makeup bases (164)
Rouges (99)
Makeup fixatives (38)

2

2

10
5

13

II
8
5
6

52

2
48

157

2
129
26

10

61

22
6
6

1057

3
3

6
80

9

39537
38

0.08-5 I
39579
3-60

0.2-17
0.1-5

39521
3

382h

39486

1-3
0.00 1-82

0.5
0.6-7

5

0.2-5
0.3-10
0.05-0.09
3
0.0001

Product Category (Total Number of Products in Each Category (FDA 2008))69 Frequency of Use68 Concentration of Use (%)7071

14 2_3f

17

39468

0.4-5

2-39

76

2

2

(continued)
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Table 5 (continued)

Product Category (Total Number of Products in Each Category (FDA 2008))69 Frequency of Use68 Concentration of Use (%)70.71

Other (406)
Nail care products

Nail polishes and enamels (17)
Skin care products

Body and hand creams, lotions, powder
and sprays (1513)
Other (1244)

Suntan products
Indoor tanning preparations (200)
Other (62)

Total uses/ranges for magnesium myristate
Myristyl myristate
Baby products

Lotions, oils, powders, and creams (132)
Other (138)

Bath products
Oils, tablets, and salts (257) 5

Eye makeup
Eyebrow pencils (147) 6 6

Eyeliners (684) 8 39611
Eye shadow (1196) 8 39575
Eye lotions (177) 5
Other (288) 7

Fragrance products
Perfumes (569)
Other (399) 6

Noncoloring hair care products
Conditioners (1249) 8
Rinses (47)
Shampoos (1403) 3
Tonics, dressings, etc (1097)
Other (716) —

Makeup
Blushers (539)
Face powders (613) 0.5
Foundations (635) 0.8-5
Leg and body paints (29) 39605
Lipsticks (1912) 39607
Makeup bases (164) —

Other (406) 37rn

Nail care products
Cuticle softeners (18) 3
Creams and lotions (17) 2
Other (124)

Personal hygiene products
Underarm deodorants (540)
Other (514)

Shaving products
Aftershave lotions (395) 9
Shaving cream (162) 7

Skin care products
Skin cleansing creams, lotions, liquids, 4
and pads (1368)
Face and neck creams, lotions, powder 26
and sprays (1195)
Body and hand creams, lotions, powder SI
and sprays (1513)
Foot powders and sprays (48)

9 —

2
194

14

5

0.0001-10

39448

0.4-4
4-6’

39494

2’

7
2

IS
3
5

2

6 2
3

2
0.3

2

0.5-8

39449

(continued)
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Table 5 (continued)

Moisturizers (2039)
Night creams, lotions, powder
and sprays (343)
Paste masks/mud packs (418)
Skin fresheners (285)
Other (1244)

Suntan products
Suntan gels, creams, liquids and sprays (156)
Indoor tanning preparations (200)

Total uses/ranges for myristyl myristate
Octyldodecyl Myristate
Baby products

Lotions, oils, powders, and creams (132)
Eye makeup

Eyebrow pencils (147)
Eyeliners (684)

Eye shadow (1196)
Eye lotions (177)
Mascara (463)
Other (288)

Fragrance products
Other (399)

Noncoloring hair care products
Tonics, dressings, etc (1097)

Makeup
Blushers (539)
Face powders (613)
Foundations (635)
Lipsticks (1912)

Shaving products
Aftershave lotions (395)
Preshave lotions (27)

Skin care products
Skin cleansing creams, lotions, liquids,
and pads (1368)
Face and neck creams, lotions, powder
and sprays (1195)
Body and hand creams, lotions, powder
and sprays (1513)
Moisturizers (2039)
Paste masks/mud packs (418)
Skin fresheners (285)
Other (1244)

Suntan products
Indoor tanning preparations (200)
Other (62)

Total uses/ranges for octyldodecyl myrstate
Potassium Myristate
Bath products

Soaps and detergents (1329)
Eye makeup

Eyeliners (684)
Other (288)

Makeup
Foundations (635)

Skin care products
Skin cleansing creams, lotions, liquids,
and pads (1368)

3

2

2
2
8
0

4
2

2

9

8

16
3

10

7

95

7
2
0.3-17

0.3
2
0.3
2

39518
0.07-21

Product Category (Total Number of Products in Each Category (FDA 2008))69 Frequency of Use68 Concentration of Use (%)7071

63 0.5-3
2

0.5

39449

10

5

6

2

2

0.007

39510

0.9-4

0.5-2

0.3

0.007-21

39574

5

8

(continued)
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Table 5 (continued)

Other (1244)
Total uses/ranges for potassium myristate
Propylene glycol myristate
Eye makeup

Other (288)
Makeup

Lipsticks (1912)
Other (406)

Skin care products
Face and neck creams, lotions, powder
and sprays (I 195)
Body and hand creams, lotions, powder
and sprays (1513)
Moisturizers (2039)
Other (1244)

Suntan products
Suntan gels, creams, liquids
and sprays (156)

Total uses/ranges for propylene
glycol myristate
Sodium myristate
Bath products

Soaps and detergents (1329)
Noncoloring hair care products

Conditioners (1249)
Shampoos (1403)

Personal hygiene products
Underarm deodorants (540)

Skin care products
Skin cleansing creams, lotions, liquids,
and pads (1368)
Face and neck creams, lotions, powder
and sprays (1195)

Total uses/ranges for sodium myristate
Zinc myristate
Eye makeup

Eyebrow pencils (147)
Eyeliners (684)
Eye shadow (1196)
Eye lotions (177)
Other (288)

Fragrance products
Powders (278)

Makeup
Blushers (539)
Face powders (613)
Foundations (635)
Lipsticks (1912)
Makeup bases (164)
Other (406)

Nail care products
Basecoats and undercoats (62)
Nail polishes and enamels (419)

Skin care products
Face and neck creams, lotions, powder
and sprays (1195)

Suntan products

33
IS
5

4
5
0.5-6
0.05

5

0.3-3
39526

0.001-6
5
5

Product Category (Total Number of Products in Each Category (FDA 2008))69 Frequency of Use68 Concentration of Use (%)7071

5-7

5

4

6

4-6

0.5-6

0.2

0.2-6

27

2

3

4

2

3

3

6

IS

50

9

5
0.00005

5

(continued)
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Table 5 (continued)

Product Category (Total Number of Products in Each Category (FDA 2008))’ Frequency of Use68 Concentration of Use (%)70.71

Suntan gels, creams, liquids — 0.1
and sprays (156)

Total uses/ranges for zinc myristate 122 0.00005-20

a 6% in a shower gel; 9% in a body scrub.
b 0.3% in a lash powder; 2% in a brow powder wax.

1% in an aerosol hair shine; 10% in a hair oil treatment.
d 5% after dilution.

11% after dilution.
4% in a lip liner pencil.

g 4% in a body scrub.
4% in a foot lotion; 82% in a massage oil.
1% and 3% in tanning oils.
6% in a lash powder.

k 4% in an eye pencil.
2% in a hairdressing créme conditioner.

“ 7% in a concealer.
C 0.7% in a moisturizing sprays.

maximum acid value of 1 and a saponification value range of
120 to 130.

Isopropyl myristate. Isopropyl myristate is a colorless, almost
odorless, mobile liquid with a bland taste. It is soluble in acet
one, castor oil, chloroform, cottonseed oil, ethanol, ethyl acet
ate, mineral oil, and toluene and insoluble in water, glycerol,
sorbitan, and propylene glycol. It is miscible with liquid hydro
carbons and fixed oils, and it dissolves lanolin, cholesterol, and
many waxes.293’

Octyldodecyl myristate. 2-Octyldodecyl myristate is a color
less, odorless liquid with a maximum acid value of 0.5, saponi
fication value range from 105 to 111, and a maximum hydroxyl
value of 5.0. On ignition, the residue has a maximum of 0.5%.32

Gattefossé22 stated that octyldodecyl myristate was
slightly soluble in ethanol at 96°C, soluble in chloroform and
methylene chloride, insoluble in water, and freely soluble in
mineral oils.

Potassium myristate. Potassium myristate is a white-to-pale
yellow solid with a faint characteristic odor.33

Ultraviolet Absorption
Glycer,’I myristate. Glyceryl myristate has UV absorption max

of 238 rim and min of 270 nm.34

Reactivity

The myristate esters can be expected to undergo chemical or
enzymatic hydrolysis to myristic acid and the corresponding
alcohol, Transesterification and other typical ester reactions
may also occur. Butyl myristate, if synthesized from a pure,
saturated fatty acid, would not significantly autoxidize, disco
lor, or develop an odor.35

Methods of Manufacture

Aluminum dimyristate, aluminum myristate, butyl myristate,
calcium myristate, decyl myristate, ethylhexyl myristate, ethyl
myristate, glyceryl dimyristate, glyceryl myristate, isobutyl myr
istate, isocetyl myristate, isodecyl myristate, isopropyl myr
istate, isotridecyl myristate, lauryl myristate, magnesium
myristate, methyl myristate, myristyl myristate, octyldodecyl myr
istate, potassium myristate, propylene glycol myristate, sodium
myristate, tetradecyloctadecyl myristate, tridecyl myristate, and
zinc myristate have plant and synthetic sources. Aluminum isostea
rates/myristates, aluminum myristates/palmitates, cetyl myristate,
glyceryl isostearate/myristate, isostearyl myristate, and oleyl
myristate have plant, animal, and synthetic sources.15

Myristic acid. According to the CTFA (now the Personal Care
Products Council [the Council]), myristic acid is produced
commercially by the saponification and fractionation of animal
or vegetable fats and oils. The isolated acid fraction is hydro
genated to produce the saturated fatty acid.35

Myristic acid is a solid organic acid usually obtained from
coconut oil, nutmeg butter (Myristica fragrans Houtt), palm
seed oils, and milk fats.18’2°Seed oils of the plant family, Myr
istaceae, contain the largest amounts of myristic acid (up to
80%), but small amounts have been measured in most animal
fats and vegetable oils.

The following methods have been used in the preparation of
myristic acid: isolation from tail-oil fatty acids, from 9-
ketotetradecanoic acid; by electrolysis of a mixture of methyl
hydrogen adipate and decanoic acid, by Maurer oxidation of
myristanol; and from cetanol)8 The most common means of
preparation is by fractional distillation of hydrolyzed coconut
oil, palm kernel oil,36 or coconut acids.17

Butyl myristate. Butyl myristate is derived from the esterifica
tion of myristic acid and butyl alcohol in the presence of an
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acid catalyst. The product is stripped to remove excess alcohol
and alkali refined to neutralize the catalyst. Butyl myristate is
obtained through fractional distillation.35

Isocetyl myristate. Nikko Chemicals Co, Ltd, reported that
isocetyl myristate is produced by the esterification of isocetyl
alcohol and myristic acid.37

lsopropyl myristate. Isopropyl myristate is commercially pro
duced by distillation, which is preceded by the esterification of
myristic acid and isopropanol, in the presence of an acid cata
lyst. The product is stripped to remove excess isopropanol,
alkali refined to neutralize the catalyst, and then the product
is distilled to obtain isopropyl myristate.38

Methyl myristate. Methyl myristate is derived by the esterifi
cation of myristic acid with methanol or alcoholysis of coconut
oil with methanol.27 It is purified by vacuum fractional
distillation.

Myristyl myristate. Myristyl myristate is produced by the
esterification of myristic acid and myristyl alcohol in the pres
ence of an acid catalyst. The product is stripped to remove
excess myristyl alcohol; alkali is used to neutralize the catalyst,
and then purified to separate myristyl myristate.39

Octyldodecyl myristate. Octyldodecyl myristate is produced
by the esterification of myristic acid with 2-octyl dodecanol,
manufactured from vegetable sources.22’40’4’

Potassium myristate. Potassium myristate is produced by the
reaction of potassium hydroxide and myristic acid.42

Reacting lauric acid, myristic acid, and palmitic acid with
water, glycerin, potassium hydroxide, and tetrasodium EDTA
produces a product containing potassium myristate (15%) as
well as potassium cocoate (23%), EDTA-4Na (0.2%), and
water (61.8%).

Analytical Methods

The myristates can be analyzed by thin-layer chromatography
(TLC),44 gas-liquid chromatography,45 and x-ray powder
diffraction.46

Two basic methods for the analysis of the fatty acids have
been reported by the cosmetic industry. Primarily, gas chroma
tography (GC) of fatty acid methyl esters, prepared by the
boron trifluoride—methanol method, is used for the separation
and relative identification of fatty acids in a mixture.47’48Infra
red spectra of the fatty acids are used for fingerprinting, func
tional group identification, and impurity screening.23’4953
Determination of physicochemical properties also aids in pos
itive identification of a specific fatty acid.20’47

Flame ionization detection (FID) is usually coupled with the
GC of fatty acid methyl esters. Mass spectrometry (MS) has
also been used with GC for compound identification.54

Thin-layer chromatography and high-performance liquid
chromatography (HPLC) are also used in fatty acid identifica
tion and quantitation.5457 Methods of detection include UV,
fluorescence spectroscopic, and refractive index detection.

Mass spectrometry with temperature profiling of the chem
ical ionization source has been reported as a method for initial
compound separation. Its coupling with a second MS allows
direct analysis of complex lipid sources.58 Other separation
methods include centrifugal liquid and adsorption chromato
graphy.59 Identification procedures range from methods such
as gravimetry4’and histochemical staining60 to ultraviolet,
infrared, and nuclear magnetic resonance spectroscopy.20’61,62

Cotte et al63 used Fourier-transform infrared (FT-IR) micro
scopy to locate myristic acid in dermal layers.

Impurities
Myristic acid. The myristates used as cosmetic ingredients are

mixtures of fatty esters, as the myristic acid and alcohols used
in the preparation of these ingredients are themselves mixtures
of acids and alcohols, respectively. The CTFA Cosmetic Ingre
dient Chemical Description5’for myristic acid lists the follow
ing as component acids:

• n-tetradecanoic acid, CH3(CH2)12C00H (95% minimum),
• n-hexadecanoic acid, CH3(CH2)14C00H (4% maximum),
• and n-dodecanoic acid,CH3(CH2),0COOH (3% maximum).

Myristic acid may contain unsaponifiable material, mostly
hydrocarbons, at a maximum concentration of 0.2%, and some
grades may contain glyceryl monomyristate at a maximum
concentration of 0.07%. Butylated hydroxytoluene (BHT) may
be present as an added antioxidant.5’

Butyl myristate. Minor impurities, which may be present, are
fatty acids (such as myristic acid) at a maximum of

Glyceiyl myristate. Impurities in glyceryl myristate include
glycerol (0.3%), diglycerol (0.57%), and free fatty acid
(0.14%).6465 The ratio of 1,2-(mono)glycerol diester to total
(mono)glycerol diester is 27.8. Specifications include monoe
ster content (minimum 90%), free glycerol (maximum 1%),
and free fatty acids (maximum 1.5%). The typical value for
heavy metals (as lead) in glyceryl myristate is <10 mg/kg.

lsocetyl myristate. Isocetyl myristate is 95% pure with a max
imum of heavy metals of 20 ppm and arsenic of 2 ppm.28

isopropyl myristate. Isopropyl myristate may have myristic
acid, other free fatty acids are present at a maximum concentra
tion of 1.0%, and unsaponifiable material is present at a max
imum concentration of 0.2%. There are no known diluents.
solvents, or additives present.38

The ester composition is varied according to the specific
usage requirement, provided that the specification limits con
form to the following: isopropyl myristate, not less than
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90.0% (limits, ± 5.0%); isopropyl palmitate, not more than
10.0% (limits, ±3.0%); and isopropyl laurate, tridecanoate,
pentadecanoate, heptadecanoate, and stearate, none more than
10.0% (limits, 2.0% each).66

Methyl myristate. Technical grade methyl myristate is 93%
pure and can be purified to >99.8%.27 Spectrum Chemicals and
Laboratory Products67 stated that a sample of methyl myristate
was 99.4% pure. Impurities were not listed.

Myristyl myristate. Myristyl myristate may have free fatty
acids, mainly myristic acid, at a maximum concentration of
1.5%. There are no known diluents, solvents, or additives
present.39

Octyldodecyl myristate. Nikko Chemicals Co, Ltd32 stated that
2-octyldodecyl myristate has a maximum of 20 ppm heavy
metals and 2 ppm arsenic.

Potassium myristate. Nikko Chemicals Co, Ltd34 stated that
potassium myristate has a maximum of 40 ppm heavy metals
and 2 ppm arsenic.

Use

Cosmetic

Use information is supplied to the US Food and Drug Administra
tion (FDA) by industry as part of the Voluntary Cosmetic Ingre
dient Reporting Program (VCRP).68 Use concentration
information is gathered by the Personal Care Products Council
(Council) unless noted otherwise. Table 5 presents the use and
concentration ofmyristic acid and its salts and esters in cosmetics.

There were no uses or use concentrations reported for the
following:

• aluminum isostearates/myristates,
• calcium myristate,
• decyl myristate,
• ethyl myristate,
• ethylhexyl myristate,
• glyceryl dimyristate,
• glyceryl isostearate/myristate,
• glyceryl myristate,
• isostearyl myristate,
• isotridecyl myristate,
• oleyl myristate,
• tetradecyloctadecyl myristate, or
• tridecyl myristate.

Butyl myristate. Butyl myristate was used in 26 cosmetic
products in 2007. Concentration of use data were not reported,
although in 1990, concentrations ranged from 1% to 50%.’

Glyceryl myristate. Glyceryl myristate was used in 25 cosmetic
products in 2007; no use concentrations were reported, although
in 1998, its concentrations ranged from 1% to 6%.

Cosmetic Aerosols

Cetyl myristate is used in 2 face and neck creams, lotions,
powders, and sprays.

The potential adverse effects of inhaled aerosols depend on
the specific chemical species, the concentration, the duration of
the exposure, and the site of deposition within the respiratory
system.72 In general the smaller the particle, the farther into the
respiratory tree the particle will deposit and the greater the
impact on the respiratory system.73

Anhydrous hair spray particle diameters of 60 to 80 p.m have
been reported, and pump hair sprays have particle diameters of
80 p.m.74 The mean particle diameter is around 38 p.m in a
typical aerosol spray.75 In practice, aerosols should have at
least 99% of particle diameters in the 10 to 110 p.m range. This
means that most aerosol particles are deposited in the nasophar
yngeal region and are not respirable.

Noncosmetic

Myristic acid is used in foods as a plasticizing, lubricating,
binding, and defoaming agent and as a reagent in the manufac
ture of other food-grade additives.’6’36’76Myristic acid is used
as a flavoring agent in foods.’7

Straight-chain monobasic carboxylic acids from fats and
oils derived from edible sources, such as the fatty acid myristic
acid, are accepted as safe for use in food and in the manufacture
of food-grade additives, provided they meet particular condi
tions and specifications. The unsaponifiable matter in the fatty
acid or fatty acid-derived food additive must not exceed 2%,
the food additive must be free of chick-edema factor, and it
must be produced and labeled in accordance with good manu
facturing practice.77

Butyl myristate is also used as a plasticizer, as a lubricant for
textiles, and in paper stencils.78

Both ethyl and methyl myristate are generally recognized as
safe food additives by the FDA.79

General Biology

Metabolism and Absorption
Myristic acid. Like other higher molecular weight aliphatic

esters, the myristates are readily hydrolyzed to the correspond
ing alcohols and acids, which are then further metabolized.76
Myristic acid is a digestible constituent of most vegetable and
animal fats and is nontoxic when ingested.8°

Rioux et a18’ incubated cultured Sprague-Dawley rat hepa
tocytes in radiolabeled myristic acid for 3, 6, 12, and 2 hours.
Electrophoresis of the products revealed that myristic acid
(4 nmol/L) was metabolized into 18 well-resolved proteins in
the 10 to 20 kd range.
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Cotte et a163 used FT-JR to measure the penetration of
pre-deuterated myristic acid in pig ear skin using Franz diffu
sion cells. After 1 day, myristic acid penetrated to the epider
mis. For comparison, palmitic acid was detected in the
stratum corneum and did not penetrate any further.

Ethyl myristate. Savary and Constantin82 orally administered
ethyl myristate mixed with olive oil in the feed (90% boiled
rice, 10% lipid by wet weight) of rats with thoracic-duct fistula.
Lymph was collected for 24 to 100 hours. The ester was recov
ered in small quantities in the thoracic-duct lymph. In the
hydrolysis of lymph triglycerides, fatty acid yields from total
dietary lipids were 55 mg/h coming from total dietary lipids
and 22 mg/h coming from dietary monoalcohol fatty ester.

Ethyl and methyl myristate. Hydrolysis of ethyl myristate
(emulsified in buffer) by rat pancreatic juice or pure porcine
pancreatic lipase was at a lower relative rate (25% and 31%,
respectively) than tetradecyl butyrate (100% and 110%), hexa
decyl fonnate (55% and 80%), hexadecyl propionate (37% and
46%), hexadecyl butyrate (100% and 100%), and n-hexyl lau
rate (110% and 150%). The relative rates of hydrolysis for
methyl myristate were 61% and 90%, respectively.83

Isopropyl myristate. Four monkeys were exposed for 5 seconds
to the spray of an aerosol antiperspirant containing 14C-labeled
isopropyl myristate.84 Two animals were killed immediately
after exposure, and the other 2 were killed 24 hours later. The
distribution of in the exhaled air and in several tissues
indicated that only 0.25% of the dose sprayed at the animals
was absorbed; about 10% of this reached the lower respiratory
tract. Some 85% of the absorbed isopropyl myristate was
eliminated in 24 hours, mainly as exhaled carbon dioxide; very
little labeled material reached any tissues other than the lungs.

Suzuki et al85 reported that‘4C-labeled isopropyl myristate
penetrated into sebaceous glands, stratum spinosum, hair infun
dibula, and follicles.

Brinkmann and Muller-Goymann86used differential scan
ning calorimetry, wide-angle x-ray diffraction, and small-
angle x-ray diffraction to examine human abdominal and breast
skin soaked in isopropyl myristate. The authors reported a
slight increase in the short distance of orthorhombically
arranged lipids, while that of hexagonally packed lipids
decreased. The long distance of the lamellar structure was unaf
fected. Isopropyl myristate insertion caused a more densely
packed lipid order. The authors suggest that isopropyl myristate
does a lateral insertion into lipophilic areas of the stratum cor
neum microstructure with an anchoring of the isopropyl group
in the polar region of the layer.

Dermal Penetration Enhancement

Myristic acid has been tested for its ability to enhance the der
mal penetration of a number of chemicals. In most cases, skin
treated with myristic acid increased dermal penetration.879°
Enhanced penetration was also observed by butyl myristate.

Testing of isopropyl myristate showed mixed results regarding
dermal penetration enhancement. 90-96

Other Effects

Dermal
Isopropyl myristate. Suzuki et a185 reported that isopropyl

myristate induced acanthosis, edematous degeneration of col
lagen fibers, and changes in blood vessels when applied to
Angora rabbits.

Enzyme
Methyl myristate. Osama et a197 reported that the half maxi

mal inhibitory concentration (IC50) of methyl myristate for the
inhibition of rat brain prostaglandin D synthase and swine brain
prostaglandin D2 dehydrogenase was >200 jimol/L in both
cases.

Cytotoxicity
Methyl myristate. Takeara et a198 used the 3-(4,5-dimethylthia-

zole-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) test to
evaluate the cytotoxicity of methyl myristate on 4 strains of leu
kemia cells. For acute promyeloblasic leukemia (HL-60) cells,
the IC50 was 4.68 (1.52-14.44 confidence interval [CI]) ig/
mL, >6.25 ig/mL for chronic myelogenic leukemia (K-526)
cells, >6.25 .ig/mL for lymphoblastic leukemia (CEM) cells, and
4.31 (3.66-5.09 DI) ig/mL for T-cell leukemia (Molt-4) cells.

Animal Toxicology

Acute Oral Toxicity

Data from a previous assessment of myristic acid showed that
little acute toxicity was observed at oral doses of 15 to 19 g/kg
body weight of 2.2% to 13% myristic acid in rats.2 In an acute
oral toxicity study of butyl myristate in rats, the LD50 was >8g/
kg. The acute oral LD50 for undiluted isopropyl myristate is
>16 mL/kg in rats and 49.7 mL/kg in mice.’

Butyl myristate. An acute oral toxicity study of butyl myris
tate was conducted using 10 rats (strainlsex not provided).
Daily observations were made over a period of 14 days. The
LD50 was >8 g/kg. No data on weights of animals tested, ranges
of chemical concentration tested, or responses of individual
rats were available.35

Laboratoire de Recherche et d’Experimentation99 orally
administered butyl myristate (2000 mg/kg) to male NMRI
EOPS mice (n 5). The mice were observed for 6 days. There
was no mortality, and no clinical or behavioral signs were
observed. Weight gain was satisfactory.

Ethyl myristate. Food and Drug Research Laboratories,
Inc,’00 orally treated 10 rats (strainlsex not provided) with
5 g/kg ethyl myristate. Over a 14-day observation period, none
of these animals died.
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Acute Dermal Toxicity

Butyl myristate (2g/kg) was nontoxic and nonirritating when
applied to the skin of rabbits.’°1

Ethyl myristcite. Food and Drug Research Laboratories,
Inc,’00 dermally treated 10 rabbits with 5 g/kg ethyl myristate.
Over a 7-day observation period, 2 of 10 animals died.

Isopropyl myristate. The acute dermal toxicity of undiluted
isopropyl myristate and 3 product formulations containing iso
propyl myristate were evaluated. Isopropyl myristate was
considered nontoxic to the animals tested (rabbits and
guinea pigs).

Acute Parenteral Toxicity

Previous safety assessments noted that the intraperitoneal and
subcutaneous LD20 for isopropyl myristate exceeded 79.5
mL/kg in rats and the intraperitoneal LD50 exceeded 50.2
mL/kg in mice.1

Sub-Chronic Dermal Toxicity

Previous safety assessments noted that myristic acid produced
slight irritation after topical application to the skin of the exter
nal ear canal of 4 albino rabbits. No adverse effects were pro
duced from subchronic topical application of myristic acid to
rabbit skin.2

Subchronic dermal toxicity studies with product formula
tions containing 16% to 47% isopropyl myristate showed no
toxicity over 4 weeks.’ Butyl myristate and isopropyl myristate
were nontoxic when applied to the skin of rabbits. Isopropyl
myristate was moderately-to-severely irritiating when applied
for 3 consecutive days to the clipped skin of rabbits. Butyl myr
istate was considered moderately irritating in rabbits in one
study and nonirritating in another.

Inhalation Toxicity

Previous safety assessments cited acute inhalation toxicity
studies in rats showing no adverse effects from 2 product for
mulations containing 16% to 20% isopropyl myristate.’ No
toxic effects were observed in subchronic inhalation toxicity
studies in guinea pigs and in cynomolgus monkeys.

Chronic Toxicity

No chronic toxicity data were found.

Ocular Irritation

Previous safety assessments cited Draize testing of myristyl
myristate and isopropyl myristate at concentrations up to
100% that produced minimum eye irritation in rabbits. Butyl
myristate (no concentration provided) was considered nonirri
tating to the rabbit eye. Undiluted isopropyl myristate produced

only minimal eye irritation in rabbits. Myristic acid (1.5%) was
minimally irritiating to the eyes of rabbits.2

Dermal Sensitization

Previous safety assessments cited data showing that butyl myr
istate was a moderate skin irritant when intradermaly adminis
tered to guinea pigs but was not a sensitizer.1 Isopropyl
myristate did not produce sensitization in guinea pigs. Myristyl
myristate produced minimal skin irritation but no sensitization
in guinea pigs administered myristyl myristate topically or
intracutaneously.

Comedogenicity
Isopropyl and myristyl myristate. Treatment with isopropyl

myristate resulted in comedogenic activity in the rabbit ear
assay.

102-104

Nguyen et al’°5 applied myristyl myristate (50% in petrola
turn; 0.5 g) and isopropyl myristate (50% in various mediums;
0.5 g) to the glabrous inner portion of both ears ofNew Zealand
white rabbits (n = 6; male and female; 6 weeks old) for 5 days
per week (Monday to Friday) for 4 consecutive weeks. The ears
were then biopsied and scored for comedones through clinical
examination and slide biopsy. The control substance was crude
coal tar (10%). Isopropyl myristate was found to be comedo
genic in all media; myristyl myristate was less comedogenic.

G enotoxicity
Isopropyl myristate. Blevins and Taylor’06 reported that iso

propyl myristate tested negative in the Salmonella/microsome
test in strains TA1538, TA1537, TA1535, TA100, and TA98,
with and without activation.

Carcinogenicity

Previous safety assessments noted that isopropyl myristate was
not carcinogenic on the skin of mice, but a mixture of isopropyl
myristate and isopropyl alcohol significantly accelerated the
carcinogenic activity of benzo(a)pyrene on the skin.’

Clinical Assessment of Safety

Previous safety assessments on the following ingredients
are summarized below:

Isopropyl myristate. ‘ Human primary skin irritation studies
showed no reactions to isopropyl myristate alone and a mild
irritation from product formulations containing 15% to 58%
isopropyl myristate. Repeated application of undiluted isopro
pyl myristate for 21 days produced only slight irritation. Iso
propyl myristate was not a human skin sensitizer when in
petrolatur or in product formulations at 15% to 58%, although
a case report of sensitization was found. A product containing
43% isopropyl myristate produced no phototoxicity and no
photocontact allergenicity in human studies.
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Myristic acid. 2 In clinical primary and cumulative irritation
studies, myristic acid at concentrations of 100% or 40% to
50% in mineral oil were nonirritating. Mild-to-intense
erythema in single insult occlusive patch tests, soap chamber
tests, and 21-day cumulative irritation studies were produced
by cosmetic product formulations containing 2% to 93% myr
istic acid, and were generally not related to the fatty acid con
centrations in the formulations. The Expert Panel also
considered data from other fatty acids (oleic, lauric, pamitic,
and stearic) due to the structural similarities among these
ingredients.

Dermal Sensitization
Ethyl myristate. Kligman107 applied ethyl myristate for

5 alternate-day 48-hour periods on the volar side of the arm
of 25 participants after pretreatment for 24 hours with 2.5%
aqueous sodium lauryl sulfate under occlusion. Sodium lauryl
sulfate (5%-15%) was applied to the test site for 1 hour before
the application of the challenge. There were no signs of sensi
tization for either the 48- or 72-hour challenge. It was not stated
in the text, but according to the Research Institute for Fragrance
Materials (RIFM),’°8ethyl myristate was tested at 12%.

Provocative Skin Testing
Isopropyl myristote. Uter et al’°9 performed a retroactive

study of dermatitis patients patch tested for sensitization to iso
propyl myristate. Isopropyl myristate was tested in 20% petro
latum using 8117 patients and 10% petrolatum using 4554
patients between January 1992 and December 2001. The higher
concentration had 43 doubtful reactions, 5 irritant reactions,
6 + reactions, and 2 ++/-b++ reactions. The lower concentra
tion had 9 doubtful reactions, 2 irritant reactions, 7 + reactions,
and I ++/+++ reaction. The authors concluded that isopropyl
myristate does not need to be tested for during routine patch
tests.

Case Reports
Isopropyl myristate. Bharati and King”° reported a 64-year-

old woman who presented with an eczematous rash from a
commercial sunscreen. Patch testing of the European standard
series gave positive results for formaldehyde, quaternium- 15,
imidazolidinyl urea, and diazolidinyl urea. A further patch test
of the ingredients in the sunscreen resulted in positive reactions
for isohexadacane 10% alcohol and isopropyl myristate 10%
alcohol.

Summary

This report addressed the safety of the following inorganic salts
and esters of various fatty alcohols of myristic acid, including:

• aluminum dimyristate,
• aluminum isostearates/myristates,
• aluminum myristate,
• aluminum myristates/palmitates,

• butyl myristate,
• calcium myristate,
• cetyl myristate,
• decyl myristate,
• ethylhexyl myristate,
• ethyl myristate,
• glyceryl dimyristate,
• glyceryl isostearate/myristate,
• glyceryl myristate,
• isobutyl myristate,
• isocetyl myristate,
• isodecyl myristate,
• isopropyl myristate,
• isostearyl myristate,
• isotridecyl myristate,
• lauryl myristate,
• magnesium myristate,
• methyl myristate,
• myristyl myristate,
• octyldodecyl myristate,
• oleyl myristate,
• potassium myristate,
• propylene glycol myristate,
• sodium myristate,
• tetradecyloctadecyl myristate,
• tridecyl myristate, and
• zinc myristate.

Most of the esters are used as skin conditioning agents in cos
metics, but other functions include the following: anticaking
agents, emulsion stabilizers, viscosity increasing agents,
surfactants----cleansing agents, surfactants—emulsifying
agents, slip modifiers, fragrance ingredients, hair conditioning
agents, binders, film formers, and opacifiing agents.

Myristic acid is produced by the saponification and fractio
nation of animal or vegetable fats and oils followed by isolation
of the acid fraction that is then hydrogenated.

Analytical methods include TLC, gas-liquid chromatogra
phy, x-ray powder diffraction, GC, infrared spectrometry,
HPLC, MS, gravimetry, and histochemical staining.

Component fatty acids of myristic acid include n-tetradeca
noic acid, n-hexadecanoic acid, and n-dodecanoic acid. Myris
tic acid and other myristates may contain unsaponifiable
material, and some grades may contain glyceryl monomyris
tate. Impurities in glyceryl myristate include glycerol, digly
cerol, and free fatty acid. Other impurities include heavy
metals and arsenic.

Isopropyl myristate is the most commonly used ingredient in
this assessment and is used in over 1000 products at concentra
tions of 0.001% to 82%.

Myristic acid, aluminum myristate, aluminum myristates/
palmitates, butyl myristate, cetyl myristate, glyceryl myristate,
isobutyl myristate, isocetyl myristate, isodecyl myristate, iso
decyl myristate, isopropyl myristate, lauryl myristate, magne
sium myristate, myristyl myristate, octyldodecyl myristate,
potassium myristate, propylene glycol myristate, sodium
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myristate, and zinc myristate are also reported as used andlor
have reported concentration of use.

No uses or use concentrations were reported for aluminum
isostearates/myristate, calcium myristate, decyl myristate,
ethyl myristate, ethylbexyl myristate, glyceryl dimyristate, gly
ceryl isostearate/myristate, isobutyl myristate, isostearyl myris
tate, isotridecyl myristate, methyl myristate, oleyl myristate,
tetradecyloctadecyl myristate, and tridecyl myristate.

Myristic acid is approved as a food reagent and additive.
Butyl myristate is also used as a plasticizer, as a lubricant for
textiles, and in paper stencils.

The myristates are readily hydrolyzed to the corresponding
alcohols and acids, which are then further metabolized. Butyl
myristate may be readily hydrolyzed in vivo to its correspond
ing acid and alcohol, which are then further metabolized.

When isopropyl myristate was aerosolized, 85% of the
absorbed isopropyl myristate was eliminated in 24 hours,
mainly as exhaled carbon dioxide; very little labeled material
reached any tissues other than the lungs in monkeys.

Myristic acid, butyl myristate, and isopropyl myristate
enhanced the dermal penetration of several drugs.

The IC50 of methyl myristate for the inhibition of rat brain
prostaglandin D synthase and swine brain prostaglandin D2
dehydrogenase was >200 l.Lmol/L.

The acute oral LD50 of butyl myristate was >8 g!kg for rats.
The acute oral LD50 for isopropyl myristate was >16 mL/kg in
rats and 49.7 mL/kg in mice.

Acute dermal application ofbutyl myristate (2 g!kg) was non-
toxic and nonirritating to rabbits. When 10 rabbits were treated
with a single dermal dose of ethyl myristate (5 g/kg) resulted in
the death of 2 over 7 days. The intraperitoneal and subcutaneous
LD50 for isopropyl myristate exceeded 79.5 mL!kg in rats and
the intraperitoneal LD50 was >50.2 mL/kg in mice.

No death occurred, and no evidence of systemic toxicity was
found at necropsy when the rats were exposed to aerosolized
isopropyl myristate.

Myristic acid, isopropyl myristate, and myristyl myristate
were minimally irritating to the eyes of rabbits. Butyl myristate
was nonirritating to the rabbit eye.

Myristic acid was nonirritating in a single insult occlusive
patch test and slightly irritating in a repeat open patch test on rab
bits. Butyl myristate was a moderate skin irritant in rabbits and
guinea pigs. Isopropyl myristate and myristyl myristate were
minimally irritating in several formulations in rabbits and mice.

Isopropyl myristate was nonirritating when injected parent
erally in albino rabbits.

Butyl myristate and myristyl myristate were nonsensitizing
to guinea pigs.

Isopropyl myristate and myristyl myristate were comedo
genic to rabbit ears.

Isopropyl myristate tested negative in the Salmonella!
Microsome test in strains TA1538, TA1537, TA1535,
TA100, and TA98, with and without activation.

In clinical primary and cumulative irritation studies, myris
tic acid was nonirritating. Isopropyl myristate can produce
slight irritation but is not a human sensitizer at 15% to 50%.

Isopropyl myristate up to 100% was nonirritating, nonirritat
ing in cumulative skin irritation tests, nonphototoxic, and non
photoallergenic in humans.

Discussion

The data on butyl myristate and the related salts and esters,
coupled with the data on the related chemicals (myristic acid,
myristyl myristate, and isopropyl myristate), are a sufficient
basis for a safety assessment. The CIR Expert Panel believes
that there is little toxicological and chemical difference
between myristic acid and any of its inorganic salts included
in this report. The salts are expected to dissociate in any prod
uct formulation, independent of whether the salt is aluminum,
calcium, magnesium, potassium, sodium, or zinc. For the var
ious esters of fatty alcohols and myristic acid, the CIR Expert
Panel considers that these fatty acid esters are subject to hydro
lysis to from myristic acid and the component fatty alcohols.
It is the experience of the Panel in its review of fatty alcohols
of varying length of carbon chains that there is little difference
in toxicity. Accordingly, the available data were considered sup
portive of the safety of the entire group as used in cosmetics.

The Expert Panel recognized that use concentration data are
not available for all ingredients in this group and that some
ingredients in the group are not in current use. The Expert Panel
considered that the use concentrations for the ingredients that
are in use are not likely to be different from the use concentra
tions for other myristates. Were those ingredients not in current
use to be used in the future? The Panel expects that they would be
used in products and at concentrations similar to those reported.

The Expert Panel recognized that these ingredients can
enhance the penetration of other ingredients through the skin.
The Panel cautioned that care should be taken in formulating
cosmetic products that may contain these ingredients in com
bination with any ingredients whose safety was based on
their lack of dermal absorption data, or when dermal absorp
tion was a concern.

A number of the ingredients in this report—cetyl myristate,
octyldodecyl myristate, and sodium myristate—have uses that
include sprays. There are no data available on inhalation toxi
city for these ingredients or the other ingredients in this assess
ment. The Expert Panel determined that there is sufficient
inhalation toxicity data on isopropyl myristate in its assessment
demonstrating no inhalation toxicity. In addition to the inhala
tion toxicity data, the Panel determined that butyl myristate and
the salts and esters can be used safely in hair sprays, because
the ingredient particle size is not respirable. The Panel reasoned
that the particle size of aerosol hair sprays ( 38 jim) and pump
hair sprays (>80 jim) is large compared with respirable particu
late sizes (10 jim).

There are no data on the reproductive or developmental toxi
city of myristic acid or its component parts for the derivatives.
Based on structure—activity relationships, the Expert Panel con
sidered that these chemicals had little potential for such toxicity
when used as cosmetic ingredients.
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Isopropyl myristate was not genotoxic in the Ames assay.
The Expert Panel determined this to be sufficient carcinogeni
city data for the related ingredients in this safety assessment.

Conclusion

The CIR Expert Panel fmds that myristic acid, aluminum dimyr
istate, aluminum isostearates/myristates, aluminum myristate,
aluminum myristates/palmitates, butyl myristate, calcium myris
tate, cetyl myristate, decyl myristate, ethyl myristate, ethyihexyl
myristate, glyceryl dimyristate, glyceryl isostearate/myristate,
glyceryl myristate, isobutyl myristate, isocetyl myristate, isode
cyl myristate, isopropyl myristate, isostearyl myristate, isotride
cyl myristate, lauryl myristate, magnesium myristate, methyl
myristate, myristyl myristate, octyldodecyl myristate, oleyl myr
istate, potassium myristate, propylene glycol myristate, sodium
myristate, tetradecyloctadecyl myristate, tridecyl myristate, and
zinc myristate are safe as cosmetic ingredients in the current prac
tices ofuse and concentration. 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 compa
rable to others in the group.
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Abstract 
Pelargonic acid and its esters function as skin-conditioning agents in cosmetics. Molecular weight (mw} and octanol-water 
partition coefficient data suggest that dermal penetration is possible. The biohandling of branched-chain fatty acids is not the 
same as for straight-chain fatty acids, but the differences are not significant to the conclusion that they all are readily metabolized 
to nontoxic moieties. Limited data suggested that the penetration of other ingredients may be enhanced if these ingredients are 
present in the same formulation. These ingredients are not significant oral or dermal toxicants in animal studies. They are not 
reproductive/developmental toxicants or genotoxic/carcinogenic in animal studies. The available data suggested that product 
formulations containing these ingredients would be nonirritating and nonsensitizing to human skin, but formulators were 
cautioned to consider the penetration enhancement potential. The Cosmetic Ingredient Review (CIR} Expert Panel concluded 
that these ingredients are safe in the present practices of use and concentration. 

Keywords 
pelargonic acid, safety, cosmetics 

Introduction 
Pelargonic acid (aka nonanoic acid) is a fatty acid that can 
function as a fragrance ingredient, surfactant-cleansing agent, 
and surfactant-emulsifying agent in cosmetics. In its soap 
form, it can function as a surfactant-cleansing agent. Many 
of the fatty acids that are used in cosmetics and their 
synthesized derivatives (primarily esters and diesters of the 
corresponding alcohol and pelargonic acid) have similar 
additional functions in cosmetics. An idiosyncrasy in the 
terminology used in the International Cosmetic Ingredient 
Dictionary and Handbook is that most of these derivatives 
are termed nonanoates, not pelargonates. This safety assess
ment includes the following ingredients: 

• pelargonic acid 
• butylene glycol diisononanoate 
• cellobiose octanonanoate 
• cetearyl isononanoate 
• cetearyl nonanoate 
• cetyl isononanoate 
• cholesteryl nonanoate 

• diethylene glycol diethylhexanoate/diisononanoate 
• diethylene glycol diisononanoate 
• dihydrocholesteryl nonanoate 
• dipentaerythrityl pentaisononanoate 
• ethylhexyl isononanoate 
• glycereth-7 diisononanoate 
• isodecyl isononanoate 
• isononyl isononanoate 
• isostearyl isononanoate 
• isotridecyl isononanoate 
• neopentyl glycol diisononanoate 
• PEG-2 diisononanoate 

1 Stlentifit Analyst/Writer, Cosmetic Ingredient Review 
2Chemlst, Cosmetic Ingredient Review 
lThe 2009 Cosmetlt Ingredient Review Expert Panel member 
4 DirectOr, Cosmetic Ingredient Review 
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• PEG-5 isononanoate 
• pentaerythrityl tetraisononanoate 
• phytosteryl nonanoate 
• polyglyceryl-20 octaisononanoate 
• propylene glycol diisononanoate 
• tridecyl isononanoate 
• ethylhexyl pelargonate 
• ethyl pelargonate 
• isobutyl pelargonate 
• methyl pelargonate 
• neopentyl glycol dicaprylate/dipelargonate/dicaprate 
• pentaerythrityl tetrapelargonate 

The nonanoate or pelargonate esters and diesters are 
straight-chain compounds, whereas the isononanoate esters 
and diesters are branched-chain compounds. Propylene glycol 
dipelargonate would have been included in this safety 
assessment; however, the Cosmetic Ingredient Review (CIR) 
Expert Panel previously concluded that this ingredient is safe 
in the present practices of use in cosmetic products. 1 

Pelargonic acid is a reactant in the esterification process 
that yields all of the esters included in this safety assessment. 
While this fatty acid is not reported to be currently used in 
cosmetics, much of the data available for review relate to 
pelargonic acid. The CIR Expert Panel has published safety 
assessments on the following fatty alcohols and other reac
tants used to form some of the esters reviewed in this safety 
assessment, and other fatty acid esters: butylene glycol-safe 
in present practices of use and concentration (safe), 2·3 

cetearyl, cetyl, and isostearyl alcohols-safe,4·5 cholesterol
safe,6·3 ethylene glycol-special report on reproductive and 
developmental toxicity-no conclusion,' ethylhexyl palmitate 
(previously incorrectly named octyl palmitate}-safe,8.9 PEG-7 
glyceryl cocoate-safe as used in rinse off products; safe up to 
1 0% in leave on products, 1 0 PEGs-2 and -6 dilaurate-safe for use 
in cosmetics at concentrations up to 25%, ll octyl stearate and 
isobutyl stearate-safe, 12·5 isodecyl oleate- safe, 13·14 and 
propylene glycol dipelargonate-safe,1 as stated above. These 
conclusions may contribute to the safety assessment of ingredi
ents in the current review for which little or no data have been 
identified in the published literature. 

Similarly, there are ingredient moieties that have not been 
reviewed by the Expert Panel, and available data on these 
chemicals may be useful in the absence of safety test data on 
some of the esters that are being reviewed. Thus, data on or 
relevant to the following chemicals are also summarized in the 
current safety assessment: isononanoic acid, isononyl alcohol, 
isotridecyl alcohol, neopentyl glycol, isobutyl alcohol, and iso
decyl alcohol. Excerpts from the summary and discussion from 
the CIR Final Safety Assessment on propylene glycol dipelar
gonate and other propylene glycol esters and diesters are also 
included, because these data may be useful in evaluating the 
safety of diesters included in the current review. Excerpts from 
the CIR Final Safety Assessments on isobutyl stearate and 
isodecyl oleate are also included, in lieu of data on isobutyl 
alcohol and isodecyl alcohol, respectively. 

2295 

Chemistry 

Definition and Structure 

Chemical definitions, other chemical names, and cosmetic 
ingredient functions for the ingredients reviewed in the safety 
assessment are included in Table I. The International Nomen
clature Cosmetic Ingredient (INCI) name appears first in each 
series of chemical names; "iso" in an INCI name denotes 
methyl branching/substitution and does not necessarily imply 
substitution on the second to last carbon atom (omega-2 
substitution). 15 Chemical structures/formulas are included in 
Figure 1. The inclusion of [sic] after a technical name or CAS 
No. in Table I denotes those instances wherein the authors of 
the dictionary associated a specific branched chemical entity 
other than an omega-2 methyl substituted isomer with an "iso" 
INCI name. According to the dictionary proviso regarding 
"iso"-named ingredients, all branched isomers are potentially 
included by an "iso" INCI ingredient name. For simplicity, 
only omega-2 isomers are shown in Figure I. However, in one 
exception, the [sic] notation is included after "octyl isononano
ate," in the ethylhexyl isononanoate box of Table I, in that 
octyl isononanoate is included in the International Cosmetic 
Ingredient Dictionary and Handbook because it is a former 
INCI name for this ingredient. 

Chemical and Physical Properties 

Available chemical and physical properties are included in 
Table 2. 

UV Absorption 

Data provided by a manufacture~3 indicated that the following 
chemicals did not absorb significantly in the 250 to 400 nm 
range: neopentyl glycol diisononanoate, cetyl nonanoate + 
stearyl nonanoate, trideceth-9 + PEG-5-isononanoate +water, 
glyceryl triisononanoate + glyceryl diisononanoate, and ethyl
hexyl isononanoate. 

Analytical Methods 

Pelargonic acid, cholesteryl nonanoate, ethyl pelargonate, and 
methyl pelargonate have been analyzed by nuclear magnetic 
resonance (NMR), infrared (IR), and mass spectrometry; and 
pentaerythrityl pelargonate has been analyzed by IR spectro
metry. 17 Methyl pelargonate and pelargonic acid have also 
been analyzed by gas chromatography- mass spectrometry,34 

and the same is true for ethyl pelargonate. 35 

Methods of Production 
In general, the alkyl esters can be produced industrially via the 
esterification of carboxylic acids with the corresponding alco
hols (with or without a metal catalyst).l6 The sources of these 
carboxylic acids and alcohols are often natural or are derived 
from natural sources. Alcohols with chains longer than ethanol 
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Table I. Pelargonic Acid and Its Nonanoate Esters's 

Chemical Names Definition Functions in Cosmetics 

Pelargonic acid; nonanoic acid; nonoic acid; nonylic acid; An acid that conforms to the formula in Figure I Fragrance ingredients; surfactants-cleansing 
agents; surfactan~mulsifying agents 1-octanecarboxylic acid; pelargic acid; pergonic acid; CAS No. 

112-05-0 
Butylene glycol diisononanoate; trade name: cetiol FC 

Cellobiose octanonanoate; a-o-glycopyranose, 4-0-
[2,3,4,6-tetrakis-0-( 1-oxononyi)-~D- glucopyranosyl]· 
tetranonanoate; CAS No. 172585-66-9; trade name: a-o
cellobiose octanonanoate 

Cetearyl isononanoate; isononanoic acid, cetyllstearyl ether; 
trade names: AEC cetearyllsononanoate; cetiol SN; dub IN 
1618: saboderm CSN; and tegosoft Cl 

Cetearyl nonanoate; trade name: SymMollient 5 181598 

The diester of butylene glycol and branched-chain nonanoic acids Skin-conditioning agents--emoUient; 
skin-conditioning agents--occlusive; viscosity 

The octaester formed by the reaction of a-D-cellobiose and 
nonanoic anhydride 

increasing agents-nonaqueous 
Viscosity increasing agents--nonaqueous 

The ester of cetearyl alcohol and a branched-chain nonanoic acid Hair-conditioning agents; skin-conditioning 
agents- emollient 

The organic compound that conforms to the formula in Figure I, Skin-conditioning agents--emollient 
where R represents the cetearyl group 

Cetyl isononanoate; isononanoic acid, hexadecyl ester; CAS No. The ester of cetyl alcohol with a branched-chain nonanoic acid Skin-conditioning agents--emollient 
84878-33-1 

Cholesteryl nonanoate; cholesterin pelargonate; cholesteryl 
nonylate; cholesteryl pelargonate; CAS No. 1182-66-7; trade 
name: yofco LC-CN 

Diethylene glycol diethylhexanoate/diisononanoate 

Diethylene glycol diisononanoate; isononanoic acid, 
oxydi-2,1-ethanediyl ester; PEG-2 diisononanoate; CAS Nos. 
I 06-0 1-4; 190282-37-2 

Dihydrocholesteryl nonanoate 
Dipentaerythrityl pentaisononanoate; CAS No. 84418-63-3; 

trade name: dub vinyl 
ethylhexyl isononanoate; 2-ethyl-hexyl isononanoate; 2-

ethylhexyl isopelargonate; 2-ethylhexyl 3,5,5-trimethyl
hexanoate; isononanoic Acid, 2-ethylhexyl ester; octyl 
iso-nonanoate (sic), former INCI ingredient name; CAS 
Nos.70969-70-9; 71566-49-9; trade names: AEC ethylhexyl 
isononanoate; dermol 89; dub I NO; ES I 081 09; HaiiStar octyl 
isononanoate; isolanoate; pelemol 89; schercemol OISN 

Glycereth-7 diisononanoate; PEG-7 glyceryl ether 
diisononanoate; poly-ethylene glycol (7) glyceryl ether 
diisononanoate; polyoxyethylene (7) glyceryl ether 
diisononanoate; CAS No. 125804-15-1; trade name: dermol 
G-701 

lsodecyl isononanoate; hexanoic acid, 3,5,5,-trimethyl-, isodecyl 
ester; isodecyl 3,5,5-trimethylhexanoate; isononanoic acid, 
isodecyl ester; 3,5,5-trimethylhexanoic acid, isodecyl ester; 
CAS Nos. 41395-89-5 and 59231-35-5; trade names: AEC 
isodecyl isononanoate; dermol I 09; dub INID; KAK I 09 

The ester of cholesterol and nonanoic acid 

The diester of a mixture of 2-ethylhexanoic acid and isononanoic 
acids and diethylene glycol 

The diester of diethylene glycol and isononanoic acid 

The ester of dihydrocholesterol and nonanoic acid 
The pentaester of isononanoic acid with a dimer of 

pentaerythritol 
The ester of 2-ethyl-hexyl alcohol and a branched-chain nonanoic 

acid 

The diester of isononanoic acid and glycereth-7 

The ester of branched-chain decyl alcohols and branched-chain 
nonanoic acid that conforms to The structure in Figure I 

Not reported 

Hair-conditioning agents; plasticizers; skin
conditioning agents - emollient 

Hair-conditioning agents; plasticizers; skin
conditioning agents--emollient 

Skin-conditioning agents--emollient 
Skin-conditioning agents--emollient; viscosity 

increasing agents--nonaqueous 
skin-conditioning agents--emollient 

Skin-conditioning agents--emollient; solvents 

Skin-conditioning agents - emollient 

(continued) 
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Table I. (continued) 

Chemical Names 

lsononyl isononanoate; hexanoic acid, 3,S,5-trimethyl-, 3,S,S-tri
methylhexyl ester; isononanoic add, isononyl ester; 3,5,5-
trimethylhexa-noic acid, 3,S,S-trimethylhexyl ester; 3,S,5-tri
methylhexyi-3,S,S-trimethyl-hexanoate; CAS Nos. 42131-2S-9 
and S9219-71-5; trade names: AEC isononyl isononanoate; 
dermol 99; dub ININ; hatcol Sl31; KAK 99; lanol 99; pelemol 
IN-2; saboderm ISN; salacos 99 

lsostearyl isononanoate; hexanoic acid, 3,S,S-trimethyl-, 
isooctadecyl ester; CAS Nos. 90967-66-land 163S64-45-2; 
trade name: lanol 189 

lsotridecyl isononanoate; hexanoic acid, 3,5,5-trimethyl-, 
isooctadecyl ester; isononanoic acid, isotridecyl ester; 
isotridecy13,5,S-trimethylhexanoic acid; CAS Nos. 42131-27-1 
and S9231-37-7; trade names: AEC isotridecyl isononanoate; 
dub INI; KAK 129; OriStar ITIN; salacos 913 

Neopentyl glycol diisononanoate; CAS No. 137636-04-S; trade 
names: NPDIN; SymMollient l 177205 

Definition 

The ester of a branched-chain nonyl alcohol with a 
branched-chain nonanoic add 

The ester of isostearyl alcohol and isononanoic acid 

The ester of isotridecyl alcohol and isonona-noic acid 

Functions in Cosmetics 

Skin-conditioning agents-emollient 

Skin-conditioning agents-emollient 

Skin-conditioning agents-emollient 

The organic compound that conforms to the structure in Figure I Skin-conditioning agen~mollient 

PEG-2 diisononanoate; polyethylene glycol I 00 diisononanoate; The polyethylene glycol diester of isononanoic acid that Surfactants-emulsifying agents 
polyoxy-ethylene (2) diisononanoate; conforms to the structure in Figure I, where n has an average 

value of 2 
PEG-S isononanoate 

Pentaerythrityl tetraisononanoate; 2,2-bis[[( 1-
oxoisononyl)oxy]methyij-1,3-propanediyl isononanoate; 
isononanoic acid, 2,2-bis[[( 1-oxoisononyl)oxy]methyl]-
1,3-propanediyl ester; CAS No. 93803-89-S; trade name: 
pelemol P--49 

Phytosteryl nonanoate; trade name: yofco LC-PN 

Polyglyceryl-20 octaisononanoate; trade name: sunsoft Q-98U 

Propylene glycol diisononanoate; isononanoic acid, 1-methyl-
1,2-ethanediyl ester; CAS No. 12S804-17 -3; trade names: AEC 
propylene glycol diisononanoate; dermol PGDI 

The organic compound that conforms generally to the structure 
in Figure I, where n has an average value of 5 

The tetraester of pentaerythritol and a branched-chain nonanoic 
acid. It conforms generally to the structure in Figure I, where 
RCO represents the isononanoic acid radical 

The ester of phytosterol and nonanoic acid 

The octaester of isononanoic acid and polyglycerin-20 

The diester of propylene glycol and branched-chain nonanoic 
acids 

5urfactants-emulsifying agents 

skin-conditioning agents-occlusive; viscosity 
increasing agents-nonaqueous 

Hair-conditioning agents; skin-conditioning 
agents-miscejlaneous 

Surfactants-cleansing agents; surfactants
emulsifying agents; surfactants-solubilizing 
agents 

Skin-conditioning agents-occlusive; viscosity 
increasing agents--nonaqueous 

T ridecyl isononanoate; hexanoic acid, 3,5,5-trimethyl-, tridecyl 
ester; isononanoic acid, tridecyl ester; 3,S,5-trimethylhexanoic 
acid, tridecyl ester; CAS No. 125804-18--4; trade name: dermol 
139 

The ester of tridecyl alcohol and isononanoic acid that conforms Skin-conditioning agents-emollient 
to the structure in Figure I 

(continued) 
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Table I. (continued) 

Chemical Names 

Ethylhexyl pelargonate; 2-ethylhexyl pelargonate; nonanoic acid, 
w-ethylhexyl ester; octyl pelargonate; CAS No. 59587-44-9; 
trade names: AEC ethylhexyl pelargonate; berne! ester OPG; 
crodamol OPG; dub PEO; jeechem OPG; pelemol OPG; 
schercemol OPG ester 

Ethyl pelargonate; ethyl nonanoate; nonanoic acid, ethyl ester; 
CAS No. 123-29-5 

Isobutyl pelargonate; isobutyl nonanoate; 2-methylpropyl 
nonanoate; nonanoic acid, isobutyl ester; nonanoic acid, 2-
methypropyt ester; CAS No. 30982-03-7; trade name: AEC 
isobutyl pelargonate 

Methyl pelargonate; methyl nonanoate; nonanoic acid, methyl 
ester; pelargonic acid methyl ester; CAS No. 1731-84-6 

Neopentyl glycol dicaprylate/dipelargonatefdicaprate 

Pentaerythrityl tetrapelargonate; 2,2-bis[[( 1-
oxononyl)oxy]methyl]-1 ,3-propanediyl nonanoate; nonanoic 
acid, 2,2-bis[[( 1-oxononyl)oxy] methyl]- t ,3-propanediyl ester; 
CAS No. I 4450-05-6; trade name: pelemol PTP 

Definition Functions in Cosmetics 

Ester of 2-ethylhexyl alcohol and pelargonic acid that conforms to Skin-conditioning agents-mollient 
the structure in Figure I 

Ester of ethyl alcohol and pelargonic acid that conforms to the 
structure in Figure I 

Ester of isobutyl alcohol and pelargonic acid that conforms to the 
structure in Figure t 

Ester of methyl alcohol and pelargonic acid that conforms to the 
structure in Figure I 

Diester of neopentyl glycol and a blend of caprylic, pelargonic, 
and capric acids 

Tetraester of pentaerythritol and pelargonic acid that conforms 
to the structure in Figure I 

Fragrance ingredients; hair-conditioning agents; 
skin-conditioning agents-mollient 

Fragrance ingredients; skin-conditioning agents
emollient 

Fragrance ingredients; skin-conditioning agents
emollient 

Skin-conditioning agents-mollient; viscosity 
increasing agents-nonaqueous 

Binders; skin-conditioning agents--occlusive; 
viscosity increasing agents-nonaqueous 
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Cetearyl Nonanoate 
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Cetyllsononanoate 

TH3 
H3C -CH -(C~)J -CH-C H3 

0 

II 
H,C-(C~)?-C-0 

O!olesteryl nonanoate 

Figure I. Structures/formulas of nonanoates/pelargonates. 

diethylene glycol diethylhexanoateldiisononanoate 

wherein R• diethyhexyl or diisiononanyl 
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Figure I. (Continued). 
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Table 2. Chemical and Physical Properties 

Property 

Pelargonic acid 
Form 
Molecular weight 
Density 

Solubility 

Refractive index 
Vapor pressure 
Melting point 

Freezing point 
Boiling point 

Value 

Oily, colorless liquid 
IS8.24 
0.9055 @ 20"C/<WC 

0.9839 g/cm3 @ 2o•c 
0.921 ± 0.06 g/cm3 @ 20•c (calculated value) 
Miscible with water and methanol 
Very slightly soluble in water 

1.4456 @ 2o•c and 589.3 nm 
8.67E-03 Torr (calculated) 
12•c 

12.3•c 
12.24•c 
2s-t.4•c@ 760 Torr 
254.9°C ± 3•c@ 760 Torr (calculated) 

Flash point IOo.o•c ± o•c (calculated) 
Ent halpy of vaporization 52.03 ± 3.0 kj/mol (calculated) 
pKa 4.78 ± 0.10 (calculated) 
logP 3.434 ± 0.184 @ 2s• c (cakulated) 

Butylene glycol diisononanoate 
Molecular weight 370.57 
Melting point 39 J.86°K ( 118.71 •c (calculated) 
Boiling point 818.52°K (545.37•q (calculated) 
logP 6.37 (calculated) 

Cetearyl isononanoate (T ego soft Cl) 
Form Yellowish liquid 
Refractive index 1.4450-1.4500 (specification) 
Density 0.854 to 0.858 g/ml (specification); R: 0.85 g/cm3 @ 68°F 
Solubility Insoluble in water 
Viscosity, according to R: 16 @ 25•c 
Heppler (mPas) 
Volatility 
Melting temperature 
Flash point 
Solidifications point 
Hydroxyl value 
Iodine value 
Acid value 
Saponification value 
Heavy metals content 

Cellobiose octanonanoate 
Molecular weight 
Density 
Vapor pressure 
Boiling point 
Flash point 
Enthalpy of vaporization 
log p 

Cetyl isononanoate 
Molecular weight 
Melting point 
BoUing point 
logP 

Cholesteryl nonanoate 
Molecular weight 
Density 

0% in water 
<59• F (15•q 
>212"F (loo• q 
:::; I 5.o• c (specification) 
:::; 1.0 mg KOH/g (specification) 
:::; 1.0 g UIOOg (specification) 
:::;0.2 mg KOH/g (specification) 
140.0-146.0 mg KOH/g (specification) 
20 ppm maximum (Cu; Pb; Sn; Pt; Pd; Hg; As; Cd; Ni); <I 

ppm (Hg; As; Cd; Ni respectively) 

1464.08 
1.05 ± 0.1 g/cm3 @ 2o•c (calculated) 
0 Torr@ 25•c (calculated) 
1115.1• c ± 65°C@ 760 Torr (calculated) 
371.9•c ± H.3•c (calculated) 
164.52 ± 3.0 kj/mol@ 760 Torr (calculated) 
32.470 ± 0.860 @ 25•c (calculated) 

382.66 
398.34°K ( 125.19"C) (calculated) 
829.38°K (556.23°C) (cakulated) 
9.28 (calculated) 

526.88 (calculated) 
0.97 ± 0.1 g/cm3 @ 20•c and 760 Torr (calculated) 

Reference 

Lewis16 

STN 17 

Lewis16 

STN17 

23SS 

Committee of Revision of the United States 
Pharmacopeia! Convention 18 

Lewis16 

STN17 

ACD Labs19 

Lewis16 

STN 17 

Lewis16 

ACD Labs19 

ACD Labs19 

ACD Labs19 

ACD Labs19 

ACD Labs19 

ChemDraw20 

ChemDraw20 

ChemDraw20 

ChemDra~ 

Evonik lndustries21 

Evonik lndustries22 

Evonik lndustries21
•
22 

Evonik lndustries21 

Evonik lndustries23 

Evonik Industries 21 

Evonik lndustries21 

Evonik lndustries21 

Evonik lndustries22 

Evonik lndustries22 

Evonik lndustries22 

Evonik lndustries22 

Evonik lndustrles22 

Evonik lndustries24 

STN 17 

STN 17 

STN 17 

STN 17 

STN 17 

STN17 

STN17 

ChemDraw20 

ChemDrawl0 

ChemDrawl0 

ChemDrawl0 

(continued) 
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Table l. (continued) 

Property Value 

Optical rotation -30°@ concentration of 1.0 g/100 mL in chloroform 
Vapor pressure 2.77E-13 Torr@ 25°C (calculated) 
Melting point 80°C (calculated) 
Boiling point S76.3 ± 29°C@ 760 Torr (calculated) 
Flash point 300.8 ± I 1.8 ~C (calculated) 
Enthalpy of vaporization 86.30 ± 3.0 kj/mol @ 760 Torr (calculated) 
logP 14.424S ± 0.299@ 25°C (calculated) 

Diethylene glycol diethylhexanoate/diisononanoate 
Molecular weight 576.85 

Diethylene glycol diisononanoate 
Molecular weight 386.57 
Melting point 414.09°K (140.94°C) (calculated) 
Boiling point 890.94°K (617.79°C} (calculated) 
logP 5.65 (calculated) 

Dihydrocholesteryl nonanoate 
Molecular weight 528.89 

Dipentaerythrieyl pentaisononanoate 
Molecular weight 922.38 

Ethylhexyl lsononanoate 
Molecular weight 
Melting point 
Boiling point 
logP 

lsodecyl isononanoate 
Molecular weight 
Refractive index 
Specific gravity 
Acid value 
Saponification value 
Iodine value 
Melting point 
Boiling point 
logP 

lsononyl isononanoate 

270.4S 
293.1 SOK (20.03°C) (calculated) 
645.~K (372.75°C) (calculated) 
5.91 (calculated) 

298.50 
1.437 to 1.439 @ 25°C (specification) 
0.852 to 0.858@ 25°/25°C (specification) 
1.0 maximum (specification) 
175-192 (specification) 
O.S maximum (specification) 
31S. 72°K (42S7°C) (calculated) 
691.66°K (418.SI 0 C} (calculated) 
6.68 (calculated) 

Molecular weight 284.48 
Refractive index 1.4340-1.4360 @ 25°C (specification) 
Specific gravity 0.849 to 0.8SS @ 2S°C/25° (specification) 
Acid value 1.0 maximum (specification) 
Saponification value 192-202 (specification) 
Iodine value O.S maximum (specification) 
Melting point 304.4S°K (31.3°C) 
Boiling point 668.78°K (395.63°C) 
logP 6.27 (calculated) 

lsononyl isononanoate (Tegosoft INI) 
Form Colorless to slightly yellow liquid 
Density 0.86S glcm3 at 71.600F (2rC) 
Solubility Insoluble in water 
Viscosity, dynamic S.S mPa.s @ 20°C 
Boiling temperature 273.200F -280.40°F ( 138°C) @ 1.3 hPa 
Flash point 30S.60°F ( IS2°C) 
Hydroxyl value ~S.O mg KOH/g (specification) 
Iodine value ~0.50 g 1/100 g (specification) 
Acid value ~0.20 mg KOH/g (specification) 
Saponification value 185-200 mg KOH/g (specification) 
Water content ~0.30 % (specification) 

International journal of Toxicology 30(Supplement 3) 

Reference 

STNI7 

STN 17 

STN17 

STN 17 

STN 17 

STN 17 

STN 17 

ChemDraw20 

ChemDraw20 

ChemDraw20 

ChemDraw20 

ChemDraw20 

ChemDraw20 

ChemDra~0 

ChemDraw20 

ChemDraw20 

ChemDraw20 

ChemDraw20 

ChemDraw20 

Nikitakis and McEwen25 

Nikitakis and McEwen25 

Nikitakis and McEwen25 

Nikitakis and McEwen25 

Nikitakis and McEwen25 

ChemDraw20 

ChemDraw20 

ChemDraw20 

ChemDraw20 

Nikitakis and McEwen25 

Nikitakis and McEwen25 

Nikitakis and McEwen25 

Nikitakis and McEwen25 

Nikitakis and McEwen25 

ChemDra~0 

ChemDra~0 

ChemDraw20 

Heavy metals content 20 ppm maximum (Cu; Pb; Sn; Pt; Pd; Hg; As; Cd; Ni); < I 

Evonik lndustries16 

Evonik lndustries16 

Evonik lndustries16 

Evonik lndustries16 

Evonik lndustries16 

Evonik lndustries16 

Evonik lndustries17 

Evonik lndustries16 

Evonik lndustries16 

Evonik lndustries16 

Evonik lndustries16 

Evonik lndustriesu 

lsostearyl isononanoate 
Molecular weight 
Melting point 

ppm (Hg; As; Cd; Ni respective) 

410.72 
405.8SOK ( 132.73°C) (calculated) 

ChemDraw20 

ChemDraw20 

(continued) 

Distrbuted for comment only -- do not cite or quote 
 



johnson et a/ 2375 

Table 2. (continued) 

Property Value Reference 

Boiling point 874.7"K (60 1.55°C) (calculated) Chem0raw20 

logP I 0.02 (calculated) Chem0raw20 

lsotridecyl isononanoate 
Molecular weight 340.58 ChemDra~0 

Refractive index 1.433-1 .-445@ 25°C (specification) Nikitakis and McEwen2s 
Specific gravity 0.859-0.861 @ 25°C I25°C (specification) Nikitakis and McEwen2s 
Acid value 1.0 maximum (specification) Nikitakis and McEwen2s 
Saponification value 155-165 (specification) Nikitakis and McEwen25 

Iodine value 0.5 maximum (specification) Nikitakis and McEwen25 

Melting point 349.53°K (76.38"C) (calculated) ChemDra~0 

Boiling point 760.3°K (487.15°C) (calculated) ChemDraw20 

logP 7.~ (calculated) Chem0raw20 

Neopentyl glycol diisononanoate 
Molecular weight 384.59 Chem0raw20 

Melting point 405.55°K ( 132.4°C) (calculated) Chem0ra~0 

Boiling point 838.17°K (565.02°C) (calculated) Chem0raw20 

logP 7.03 (calculated) ChemDra~0 

Pentaerythrityl tetraisononanoate 
Molecular weight 697.04 Chem0raw20 

Propylene glycol diisononanoate 
Molecular weight 356.54 Chem0raw20 

Melting point 365.59°K (92.-'H0 C) (calculated) Chem0raw20 

Boiling point 795.2°K (S22.05°C) (calculated) Chem0raw20 

logP 6.13 (calculated) Chem0raw20 

Tridecyl isononanoate 
Molecular weight 340.58 Chem0raw20 

Melting point 364.53°K (91.38"C) (calculated) Chem0raw20 

Boi6ng point 760.74°K (487.59°C) (calculated) ChemDraw20 

logP 8.02 (calculated) ChemDraw20 

Ethylhexyl pelargonate 
Molecular weight 270.45 STN 17 

Density 0.864 ± 0.06 g/cm3 @ 200C STN 17 

Mass intrinsic solubility 0.0022 giL @ 25°C (calculated) 5TN 17 

Molar intrinsic solubility 0.0000081 moi/L@ 25°C (calculated) STN 17 

Boiling point 311.8 ± I 0.0°C @ 760 Torr (calculated) STNI7 

Melting point 308.18"K (35.03°C) (calculated) ChemDraw20 

Vapor pressure 5.49E-04 Torr@ 25°C (calculated) STNI7 

Enthalpy of vaporization 55.28 ± 3.0 kj/mol@ 760 Torr (calculated) STNI7 

Flash point l+t.l ± 8.8°C (calculated) STN 17 

logP 7.432 ± 0.212@ 25°C (calculated) STN17 

Ethyl pelargonate 
Molecular weight 186.29 STNI7 

Density 0.872 ± 0.06 g/cm3 @ 20°C (calculated) STN17 

Refractive index 1.43367 @ I5°C STN17 

Mass intrinsic solubility 0.17 giL@ 25°C (calculated) STN'7 

Molar intrinsic solubility 0.0092 moi/L @ 25°C (calculated) STN 17 

Boiling point 225.5°C-227.5°C; 220.0°C ± ooc@ 760 Torr (calculated) STN 17 

Melting point -36.7"C (calculated) STN 17 

Vapor pressure 1.16E..OI Torr@ 25°C (calculated) STNI7 

Enthalpy of vaporization 45.64 ± 3.0 kYmol@ 760 Torr (calculated) STNI7 

Flash point 94.4 ± ooc (calculated) STN 17 

logP 4.428 ± 0.206 @ 25°C (calculated) STN 17 

Isobutyl pelargonate 
Molecular weight 214.34 (calculated) STN 17 

Density 0.867 ± 0.06 g/cm3 @ 20°C (calculated) STNI7 

Mass intrinsic solubility 0.041 giL@ 2S°C (calculated) STN 17 

Molar intrinsic solubility 0.00019 moi/L@ 25°C (calculated) STN 17 

Boiling point 248.9 ± 8°C@ 760 Torr (calculated) STN 17 

Melting point 263.1 °K ( -10.05°C) (calculated) ChemDrawl0 

(continued) 
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Table 2. (continued) 

Property 

Vapor pressure 
Enthalpy of vaporization 
Flash point 
logP 

Methyl pelargonate 
Molecular weight 
Density 

Refractive index 

Value 

2.36E-02 Torr @ 2S°C (calculated) 
48.61 ± 3.0 kj/mol@ 760 Torr (calculated) 
104.7 ± 8.3°C (calculated) 
S.307 ± 0.212 @ 2S°C (calculated) 

172.26 (calculated) 
0.86S5 gl cm3 @ 25aC; 0.874 ± 0.06 glcm3 @ 20°C and 760 

Torr (calculated) 
1.4205 @ 20°C and S89.3 nm; 1.4139S @ 25°C and S89.3 

nm 
Mass intrinsic solubility 0.36 giL@ 2s•c (calculated) 
Molar intrinsic solubility 0.0021 moi/L@ 2SGC (calculated) 
Boiling point 213.SOC and 122.0"C; 210.3 ± 3"C@ 760 Torr (calculated) 
Melting point 244.29°K (- 28.86°C} (calculated) 
Vapor pressure 1.93E-01 Torr@ 2S°C (calculated) 
Enthalpy of vaporization 44.66 ± 3.0 kJ/mol@ 760 Torr (calculated) 
Flash point 84.4°C ± 0°C (calculated) 
logP 3.896 ± 0.20S @ 2S°C (calculated) 

Neopentyl glycol dicaprylate/dipelargonate/dicaprate 
Molecular weight I 0 17.SS 

PEG-2 diisononanoate 
Molecular weight 

PEG-S isononanoate 
S74.7S 

Molecular weight 199.3S 
Pentaeryth rityl tetrapelargonate 

Molecular weight 697.04 (calculated) 
Density 0.969 ± 0.06 glcm3 @ 20°C and 760 Torr (calculated) 
Mass intrinsic solubility 0.00000077 giL@ 2S°C (calculated) 
Molar intrinsic solubility 0.00000000 II moi/L @ 2S°C (calculated) 
Boiling point 699. 1"C ± SOOC@ 760 Torr (calculated) 
Melting point I rc (calculated) 
Vapor pressure 2.16E-19 Torr@ 25°C (calculated) 
Enthalpy of vaporization 102.3S ± 3.0 kj/mol@ 760 Torr (calculated) 
Rash point 273SC ± 30.2°C (calculated) 
logP 14.879 ± 0.360 @ 2S°C (calculated) 

lsononanoic acid 
Molecular weight 
Density 
Refractive index 
Mass intrinsic solubility 
Molar intrinsic solubility 
Boiling point 

Melting point 
Vapor pressure 
Enthalpy of vaporization 
Flash point 
logP 

lsononyl alcohol 
Molecular weight 
Boiling point 
Melting point 
logP 

lsotridecyl alcohol 
Molecular weight 
Melting point 
Boiling point 
logP 

IS8.24 
0.919 ± 0.06 glcm3 @ 20°C and 760 Torr (calculated) 
1.4304 @ @ 21 °C and S89.3 nm 
O.S2 giL @ 2s•c (calculated) 
0.0033 moi/L @ 2s•c (calculated) 
2.f8°C@ 76S Torr and 2S3.4 ± SOC@ 760 Torr 

( calcu Ia ted) 
3°C to soc (calculated) 
S.70E-03 Torr@ 2S°C (calculated) 
54.04 ± 6.0 kj/mol @ 760 Torr (calculated) 
129.7°C ± 6.9°C (calculated) 
3.2SO ± 0.194@ 2S°C (calculated) 

144.2S 
I00°C @ 13 Torr 
6.f°C -6S°C 
3.22 

200.36 
281.S9°K (8.44°C} (calculated) 
S88.78°K (31S.63°C) (calculated) 
S. l9 (calculated) 

Reference 

STN
11 

STNI7 

STN 17 

STN 17 

STN 17 

STN17 

STN 17 

5TN 17 

STN 17 

ChemDraw20 

STN17 

STN'7 
STNI7 

STN
17 

ChemDraw20 

ChemDraw20 

ChemDraw20 

STN17 

STN17 

STN17 

STNI7 

STN17 

STN17 

STN17 

STN17 

STNI7 

5TN17 

5TN17 

STN17 

STNI7 

STNI7 

STN 17 

STNI7 

STN 17 

STN 17 

STNI7 

STNI7 

STNI7 

ChemDraw20 

STN17 

STN
17 

SRC29 

ChemDra~0 

ChemDra~0 

ChemDra~0 

SRC29 

(continued) 
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Table 2. (continued) 

Property 

Neopentyl glycol 
Molecular weight 
Density 

Value 

104.149 
1.1 g/cm3 

Reference 

STN30 

National Institute for Occupational Safety and 
Health (NIOSH)31 

239S 

Impurities Neopentyl glycol formic acid ester and neopentyl glycol 
isolactic acid ester 

Organisation for Economic Cooperation and 
Development (OECD)32 

Water solubility 190 gil 00 ml @ 25°C (65%) 

127 °C (solvent = benzene) 
206°C@ 747 Torr 
107"C 
388°C 

1.1 to I 1.4 vol% in air 

Organisation for Economic Cooperation and 
Development (OECD)31 

5TN30 

5TN30 

NIOSH 2010l1 

NIOSH 20 I 031 

Melting point 
Boiling point 
Flash point 
Autoignition 
temperature 
Explosive limits 
Vapor pressure 

Enthalpy of fusion 
Enthalpy of vaporization 
Enthalpy of phase 
transition 

0.00217522-0.0551305 Torr@ 10.74-38.14"C 
30 mm Hg @I40°C and 760 mm Hg@ 2II °C 
4590 j/mol 

NIOSH 20 I 031 

NIOSH 20 I 031 

OECD 31 

OECD 31 

OECD 31 

OECD 31 
87 320 j/mol @ 25.24°C 
14 100 j/mol 

Heat capacity 193.48-202.21 j/mol *K @ 31 .85°C-39.35°C OECD ll 
Occurs at > 120°C in strong base OECD u Thermal decomposition 

Thermal decomposition 
products 

Methanol, isobutanol, isobutyl aldehyde, formaldehyde, etc OECD 32 

logP 

(C2) are sometimes produced synthetically, but natural sources 
are more common. Acids and alcohols from natural sources are 
often mixtures. This is especially true in the case of branched 
acids and alcohols. Accordingly, the resulting esters are also 
mixtures. An important method for producing C3-C20 industrial 
alcohols involves a process known as oxo-synthesis (a process for 
the production of aldehydes which occurs by the reaction of olefms 
(which can be natural or petroleum sourced) with carbon monox
ide, hydrogen, and a catalyst (typically colbalt based), followed by 
the hydrogenation of the aldehyde products, to form the alcohols. 37 

An industry shift began a couple of years ago toward a green, 
biocatalytic process developed specifically for the manufacture 
of esters for use in the formulation of cosmetic and personal care 
ingredients (ie, for producing cosmetic grade esters).38 

Pelargonic acid is prepared from unsaturated hydrocarbons 
by the oxo process, or by the oxidation of oleic acid, and from 
tall oil unsaturated fatty acids or rice bran oil fatty acid?9 In the 
oxo process, pelargonic acid is prepared synthetically. Prepara
tion from tall oil unsaturated fatty acids or rice bran oil fatty 
acid occurs naturally via splitting/separation. 

The production methodology for cetearyl isononanoate and 
isononyl isononanoate includes the use of a typical mineral 
salt/nonorganic catalyst for ester formation in the reaction; the 
catalyst is filtered off upon completion of the reaction.40 

Impurities 
Specifications on pelargonic acid from a chemical supplier 
include pelargonic acid (90% minimum), iron (1.0 ppm max), 

OECD 31 

moisture (0.2% max), and the following monoprotic acids: 
other C9 acids (93%; eg, isononanoic acid) and other length 
monoprotic acids (2%; eg, octanoic acid).4 1 

The heavy metal content of both cetearyl isononanoate 
(Tegosoft CI) and isononyl isononanoate (Tegosoft INI) is 
described as follows: 20 ppm maximum (copper, lead, tin, 
platinwn, palladium, mercury, arsenic, cadrniwn, and nickel); 
< I ppm (mercury, arsenic, cadmium, and nickel).24

•
28 

Typical impurities include olefin, acid, and alcohol starting 
materials; water; and residual metals (from catalysts). Neopen
tyl glycol formic acid ester and neopentyl glycol isolactic acid 
ester are impurities that have been detected in neopentyl 
glycol.32 

Use 

Purpose in Cosmetics 
The majority of the ingredients reviewed in this safety 
assessment function as skin-conditioning agents in cosmetics. 
Cholesteryl nonanoate is the only ingredient for which an 
ingredient function in cosmetics is not listed in the Interna
tional Cosmetic Ingredient Dictionary and Handbook. Ingredient 
functions in cosmetics are included in Table 1.42 

Scope and Extent of Use in Cosmetics 
According to information supplied to the Food and Drug 
Administration (FDA) by industry as part of the Voluntary 
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Cosmetic Registration Program (VCRP) in 2009,43 the 
following ingredients reviewed in this safety assessment are being 
used in cosmetic products: cetearyl isononanoate, choles
teryl nonanoate, diethylene glycol diethylhexanoate/diisono
nanoate, ethylhexyl isononanoate, isodecyl isononanoate, 
isononyl isononanoate, isotridecyl isononanoate, tridecyl 
isononanoate, and ethylhexyl pelargonate. Use data for these 
ingredients are summarized in Table 3. Independent of 
these data, the results of a survey of current ingredient use 
concentrations conducted by the Personal Care Products 
Council (Council) in 2009 are also summarized in Table 3.44 

Cetearyl isononanoate is used in 5 of the 1196 eye shadow 
products reported to the VCRP, and results from the Council 
survey indicate the use of this ingredient at a concentration 
of 0.05% in these products. In other cases, for example for 
cetearyl isononanoate, uses are reported to the VCRP, but 
its use concentration data are not available. Current use con
centration data from the Council also indicate that, while not 
reported to the VCRP, the following ingredients are also being 
used in cosmetic products: butylene glycol diisononanoate, 
cetearyl nonanoate, cetyl isononanoate, dipentaerythrityl 
pentaisononanoate, neopentyl glycol diisononanoate, PEG-2 
diisononanoate, PEG-5 isononanoate, pentaerythrityl tetraiso
nonanaote, polyglycery1-20 octaisononanoate, and pentaery
thrityl tetrapelargonate. 

Based on the data included in Table 3 (use frequency and 
use concentration data), there is no indication that the following 
ingredients are being used in cosmetics: cellobiose octano
nanoate, diethylene glycol diisononanoate, dihydrocholesteryl 
nonanoate, glycereth-7 diisononanoate, isostearyl isononano
ate, phytosteryl nonanoate, propylene glycol diisononanoate, 
ethyl pelargonate, isobutyl pelargonate, methyl pelargonate, 
neopentyl glycol dicaprylate/dipelargonate/dicaprate, and 
pelargonic acid. . 

Cosmetic products containing the in-use ingredients may be 
applied to the skin or hair, or, incidentally, may come in contact 
with the eyes, nails, and mucous membranes. Products contain
ing these ingredients may be applied as frequently as several 
times per day and may remain in contact with the skin/hair for 
variable periods following application. Daily or occasional use 
may extend over many years. 

Noncosmetic Use 
Pelargonic acid is included on the list of food additives 
(synthetic flavoring substances and adjuvants) pennitted for 
direct addition to food for human consumption, as stated in 
21 CFR 172.515.45 Mixtures containing pelargonic acids 
may be used in other food preparation or processing uses 
(21 CFR 173.315, 2ICFR 178.1010).45 Pelargonic acid 
is registered by the US Environmental Protection Agency 
(EPA) for use as a blossom thinner and as an herbicide.46

•
47 

It is exempt from the requirement of a tolerance for pesticide 
residues in or on all foods, when used as a component of a 
food contact surface sanitizing solution in food handling 
establishments. 48 

lntemotiono/ journal of Toxicology 30(Supplement 3) 

General Biology 

Metabolism 

Pelorgonic acid. The oxidative degradation of fatty acids, 
such as pelargonic acid, into 2-carbon fragments through 
enzymatically catalyzed reactions is a well-documented central 
metabolic pathway in animals and plants. Pelargonic acid, a 
straight-chain carbon molecule, would be metabolized by 
P-oxidation to fonn acetate molecules, which enter the citric 
acid cycle and are metabolized to carbon dioxide, water, and 
energy. 46,49 

Ethyl pelorgonate. Straight-chain aliphatic acid esters are 
thought to be readily hydrolyzed into their component acids 
and alcohols, which would then be expected to follow their 
nonnal metabolic pathways.50 

8ronched-choin fatty odds. Mammalian metabolism of some 
lipids, including 3-methyl (eg, phytanic acid) and 2-methyl 
(eg, pristanic acid) branched-chain fatty acids, occurs in 
peroxisomes.51 Because of the location of a methyl group at 
the P-carbon of phytanic acid, degradation of the acid via the 
P-oxidation pathway cannot occur. Instead, the a:-methylene 
group of phytanic acid is oxidatively excised, yielding pristanic 
acid, which can be metabolized via the P-oxidation pathway. 

Percutaneous Absorption 

lsononyl alcohol. The results of an acute dermal toxicity 
study52 on undiluted isononyl alcohol (rabbits, abraded skin) 
are summarized later in the report text. When the occlusive 
binders were observed after 24 hours of contact in this study, 
percutaneous absorption was evident. Details relating to this 
finding were not included. 

Skin Penetration Enhancement 
The skin penetration enhancement effects of fatty acids on 
p-aminobenzoic acid (PABA) penetration through sheets 
of human stratum corneum (surgically removed human breast 
or abdominal skin) were studied. 53 The stratum corneum sheet 
was pretreated with the penetration enhancer. The penneation 
of PABA increased with increasing chain length of straight
chain saturated fatty acid, from 6 to 9 carbons (hexanoic, 
heptanoic, octanoic, and pelargonic acids, respectively). 
A sharp increase in PABA penneability occurred at fatty acid 
chain lengths of between 8 and 9 carbons. The mean steady 
state flux for PABA was 837.84 ± 190.30 f.lg/Cm2 per h in the 
presence of pelargonic acid, compared to 2.57 ± 0. I 9 f!g/cm2 

per h in the presence of water, and 0.28 ± 0.14 f!g/cm2 perh in 
the presence of propylene glycol. 

A study on the release profile of melatonin from drug-in
adhesive type transdennal patches (prepared using Eudragit E 
100 as adhesive polymer) containing pelargonic acid or other 
penetration enhancers, and the in vitro penetration of melatonin 
through hairless rat skin in the presence of the enhancer was 
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Table 3. Current Cosmetic Product Uses and Concentrations of Nonanoates and Pelargonic Acid43
·H 

Product Category (FDA 2009) 

Butylene glycol diisononanoate 
Skin care products 

Skin cleansing creams, lotions, liquids, and pads 
Total uses/ranges for butylene glycol diisononanoate 

Cetearyl isononanoate 
Eye makeup 

Eyeliner 
Eye shadow 
Eye lotion 
Eye makeup remover 
Other 

Fragrance products 
Other 
Noncoloring hair products 
Tonics, dressings, etc 

Makeup 
Blushers 
Face powders 
Foundations 
Lipstick 
Makeup bases 
Other 

Nail care products 
Creams and lotions 
Other 

Personal hygiene products 
Other 

Shaving products 
Aftershave lotion 
Preshave lotions 

Skin care products 
Skin cleansing creams, lotions, liquids, and pads 
Face and neck lotions 
Body and hand lotions 
Foot powders and sprays 
Moisturizers 
Night creams and lotions 
Paste masks (mud packs) 
Other 

Suntan products 
Indoor tanning preparations 
Other 

Total uses/ranges for cetearyf isononanoate 
Cetearyl nonanoate 

Skin care products 
Body and hand lotions 

Total uses/ranges for cetearyl nonanoate 
Cetyl isononanoate 

Eye makeup 
Eye lotion 

Noncoloring hair products 
Tonics, dressings, etc. 

Skin care products 
Body and hand lotions 
Moisturizers 
Other 

Total uses/ranges for cetyl isononanoate 

2009 Uses (Total Number of 
Products in Category; 

FDA 2009) 

2 (684) 
s (1196) 
4 {177) 
I (131) 
3 (288) 

3 (399) 
I (1097) 

I {S39) 
2 (613) 
4 (635) 
I (1912) 
I (164) 
3 (406 

I (17) 
I (124) 

2 {514) 

I (39S) 
I (27) 

10 {1368) 
12 (119S) 
14 (I 5 13) 
I (48) 

29 (2039) 
6 (343) 
I {418) 
9 (1244) 

3 (200) 
I {62) 

123 

241$ 

2009 Concentrations (Personal Care 
Products Council 2009), % 

17 
17 

o.os 

27-SO 

8 
0.05-11 

10 

12 

3·6 

2·3 
0.07-8 

3-5 

2 
2 

0.05-SO 

3 
3 

3 
s 
I 

1-S 

(CDntinued) 
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Table 3. (continued) 

Product Category (FDA 2009) 

Cholesteryl nonanoate 
Eye makeup 

Eye lotion 
Other 

Noncoloring hair products 
Conditioners 
Shampoos 

Makeup 
Lipstick 

Skin care products 
Face and neck lotions 
Moisturizers 
Paste masks (mud packs) 

Hair-coloring products 
Dyes and colors 

Makeup 
Lipstick 
Makeup bases 

Skin care products 
Face and neck lotions 
Moisturizers 
Paste masks (mud packs) 
Skin fresheners 
Other 

Total uses/ranges for cholesteryl nonanoate 
Diethylene glycol diethylhexanoate/diisononanoate 

Fragrance products 
Powders 

Makeup 
Foundations 
Lipstick 
Other 

Total uses/ranges for diethylene glycol diethylhexanoate/ 
diisononanoate 

Dipentaerythrityl pentaisononanoate 
Makeup 

Lipstick 
Nail care products 

Nail polish and enamel 
Total uses/ranges for dipentaerythrityl pentaisononanoate 

Ethylhexyl isononanoate 
Eye makeup 

Eye shadow 
Eye lotion 
Eye makeup remover 
Other 

Fragrance products 
Other 

Noncoloring hair products 
Conditioners 
Rinses 
Tonics, dressings, etc 
Other 

Makeup 
Blushers 
Face powders 

International Journal o( Toxicology 30(Supplement 3) 

2009 Uses (Total Number of 
Products in Category; 

FDA 2009) 

2 (117) 
I (288) 

13 (2481) 

I (1912) 
I (164) 

8 (119S) 
3 (2039) 
6(418) 
I (28S) 
2 (1244) 

38 

s (278) 

I (63S) 
9 (1912) 
I (406) 

16 

3 (1196) 
2(177) 
I (131) 
2 (288) 

3 (399) 

3 (1097) 
I (716) 

I (S39) 

2009 Concentrations (Personal Care 
Products Council 2009), % 

0.01 
0.01 

20-30 

0.04 
0.06 
0.03 

0.01-30 

19 

18 

18-19 

9 

13 
9-13 

7-6S 
0.8 

12 

2-5 

I 
0.8 

8 

7 
3 

(continued) 
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Table 3. (continued) 

Product Category (FDA 2009) 

Foundations 
Lipstick 
Fixatives 
Other 

Personal hygiene products 
Other 

Shaving products 
Aftershave lotion 

Skin care produtts 
Skin cleansing creams, lotions, liquids, and pads 
Face and neck lotions 
Body and hand lotions 
Body and hand sprays 
Moisturizers 
Night creams and lotions 
Other 

Suntan products 
Suntan gels, creams, and liquids 
Indoor tanning preparations 
Other 

Total uses/ranges for ethylhexyl isononanoate 
lsodecyl isononanoate 

Eye makeup 
Eye shadow 
Eye lotion 
Eye makeup remover 

Noncoloring hair care products 
Conditioners 
Other 

Makeup 
Blushers 
Foundations 
Lipstick 
Rouges 

Skin care products 
Face and neck lotions 
Moisturizers 
Night creams and lotions 
Paste masks (mud packs) 
Other 

Suntan products 
Suntan gels, creams, and liquids 
Other 

Total uses/ranges for isodecyl isononanoate 
lsononyl isononanoate 

Bath products 
Oils, tablets, and salts 
Soaps and detergents 

Eye makeup 
Eyebrow pencil 
Eye shadow 
Eye lotion 
Eye makeup remover 
Other 

Fragrance products 
Perfumes 
Other 

2009 Uses (Total Number of 
Products in Category; 

FDA 2009) 

2 (635) 
9 (1912) 
I (38) 
2 (406) 

I (514) 

2 (395) 

I (1368) 
5 ( 1195) 

31 ( 1513) 

14 (2039) 
s (343) 
3 (1244) 

I (156) 
22 (200) 

I (62) 
116 

2 {1196) 

I (406) 

6 (539) 
I (635) 

5 (1195) 
4 (2039) 
I (343) 
2(418) 
2 (1244) 

I (156) 
I (62) 

26 

24 (1196) 
8 ( 177) 
2 (131) 

13 (288) 

4 ($69) 
2 (399) 

243$ 

2009 Concentrations (Personal Care 
Products Council 2009), % 

3 

31 (in a face highlighter) 

0.8-2 
0.04-6 

0.04-74 
18 
2 

0.02 
0.08 

7 
0.07-1 
0.03 

0.02-74 

21 
6 
10 

2 

22-26 
59 

O.OS-18 
13 

2 

5 
O.OS-59 

IS 
8-10 

2 
2-18 
3-26 

6-12 ( 12% in a concealer) 

26-42 
21-'16 

(continued) 
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Table 3. (continued) 

Product Category (FDA 2009) 

Noncoloring hair care products 
Other 
Conditioners 
Sprays/aerosol fixatives 
Rinses 
Tonics, dressings, etc 

Hair-coloring products 
Bleaches 

Makeup 
Blushers 
Face powders 
Foundations 
Leg and body paints 
Lipstick 
Makeup bases 
Rouges 
Makeup fixatives 
Other 

Nail care products 
Nail extenders 
Nail polish and enamel removers 

Personal hygiene products 
Deodorants (underarm) 
Other 

Shaving products 
Aftershave lotion 
Preshave lotions 

Skin care products 
Skin cleansing creams, lotions, liquids, and pads 
Face and neck lotions 
Face and neck sprays 
Body and hand lotions 
Foot powders and sprays 
Moisturizers 
Night creams and lotions 
Paste masks (mud packs) 
Skin fresheners 
Other 

Suntan products 
Suntan gels, creams, and liquids 
Indoor tanning preparations 
Other 

Total uses/ranges for isononyl isononanoate 
lsotridecyl lsononanoate 

Eye makeup 
Eye shadow 

Noncoloring hair products 
Conditioners 

Makeup 
Blushers 
Face powders 
Foundations 
Lipstick 
Makeup bases 
Rouges 
Other 

International Journal of Toxicology 30(Supplement 3) 

2009 Uses (Total Number of 
Products in Category; 2009 Concentrations (Personal Care 

FDA 2009) Products Council 2009), % 

I (716) 
0.08 
0.4 

0.03-1 
7 

33 

23 (539) 4-17 
12(613) 2-15 
28 (635) 3-27 

3 (29) 4-57 
28 (1912) 8-SO 

3 (164) 3-7 
3 (99) 12 
3 (38) 

12 (406) 4-6 (4% in a concealer) 

0.4 
5 

I (540) 3 
I (514) 

2 (395) 3-4 
22 

II (1368) 0.04-21 
39 (1195) 0.05-17 

6 
29 (1513) 5-50 

3 
48 (2039) 3-13 
10 (343) 2-11 
2 (418) 2-64 
I (285) 

16 (1244) 1-21 

2 (I 56) 2-9 
8 (200) 0.3-3 
4 (62) 0.08-21 

343 0.03-64 

0.7 

3 

I 5 (539) 4 
6 (613) 10 

10 (635) 0.8-9 
19 (1912) 10 

5-7 
4 

3 (406) 5 

(continued) 
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Table l. (continued) 

Product Category (FDA 2009) 

Skin care products 
Face and neck lotions 
Body and hand lotions 
Moisturizers 
Night creams and lotions 
Other 

Suntan products 
Suntan gels, creams, and liquids 

Total uses/ranges for isotridecyl isononanoate 
Neopentyl glycol diisononanoate 

Skin care products 
Skin cleansing creams, lotions, liquids, and pads 

Total uses/ranges for neopentyl glycol diisononanoate 
PEG·2 diisononanoate 

NaH care products 
Creams and lotions 

Total uses/ranges for PEG-2 diisononanoate 
PEG-5 isononanoate 

Skin care products 
Skin cleansing creams, lotions, liquids, and pads 

Total uses/ranges for PEG·5 isononanoate 
Pentaerythrityl tetraisononanoate 

Eye makeup 
Eye lotion 

Skin care products 
Body and hand lotions 

Total uses/ranges for pentaerythrityl tetraisononanoate 
Polyglyceryl· 20 octaisononanoate 

Skin care products 
Skin cleansing creams, lotions, liquids, and pads 

Total uses/ranges for polyglyceryl-20 octaisononanoate 
Tridecyl isononanoate 

Makeup 
Foundations 

Total uses/ranges for tridecyl isononanoate 
Ethylhexyl pelargonate 

Hair-coloring products 
Dyes and colors 

Eye makeup 
Eye shadow 

Makeup 
Blushers 
Foundations 

Skin care products 
Skin cleansing creams, lotions, liquids, and pads 
Body and hand lotions 

Total uses/ranges for ethylhexyl pelargonate 
Pentaerythrityl tetrapelargonate 

Noncoloring hair care products 
Tonics, dressings, etc 

Total uses/ranges for pentaerythrityl tetrapelargonate 

conducted. 54 Melatonin release was studied using the US 
Pharmacopoeia dissolution test apparatus in conjunction with 
high-perfonnance liquid chromatography. The release profiles 
of melatonin from the patches with enhancers were similar 
when compared to the control patch release profile. 

2009 Uses (Total Number of 
Products in Category; 

FDA 2009) 

2 (119S) 

4 (2039) 
2 (343) 
I (1244) 

62 

I (63S) 
I 

I (539) 
I (63S) 

I (1368) 

3 

245S 

2009 Concentrations (Personal Care 
Products Council 2009), % 

I 
II 

5·51 

0.8 
0.7-51 

2 
2 

2 

I 
1-2 

3 
3 

9 
9 

s 

2 

25 

2 
4 

2-25 

2 
2 

In skin penetration experiments, each penetration enhancer 
was added to the patch at a concentration of2.5% or 5%. Skin 
samples from at least 3 rats were used in each experiment, and 
each mean value for skin penetration represented 3 replicates. 
The presence of enhancers in the patches resulted in an increase 
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in the permeation of melatonin through hairless rat skin. 
The mean melatonin flux values for patches containing octanol, 
pelargonic acid, or myristic acid (each at both concentrations) 
were higher when compared to the control patch; however, the 
differences were not statistically significant (P > .05).54 

Endocrine Disruption 

According to EPA,49 it would be unlikely for straight-chain 
carbon molecules, as in the C9 carbon chain of pelargonic acid, 
to be associated with a risk of endocrine disruption. 

Animal Toxicology 

Acute Inhalation Toxicity 
Pelargonic acid. EPA 46 placed pelargonic acid in toxicity 

category III (>0.5 through 2 mg/L), primarily based on the 
results of the following study. The acute inhalation toxicity 
ofpelargonic acid was evaluated using groups of 10 (5 males, 
5 females/group) albino rats. ss The 4 groups were exposed 
(4-hour exposure) to aerosol generated from undiluted pelar
gonic acid, delivering concentrations of0.510, 0.710, 2.20, and 
3.31 mg/L, respectively. The following mortalities were 
reported: I rat (at 0.510 mg!L), I rat (at 0.710 mg/L), 8 rats 
(at 2.20 mg!L), and 10 rats (at 3.31 mg/L). Gross necropsy was 
performed on animals that died, and the following findings 
were considered unusual and possibly related to exposure: 
nasal discharge, polyuria, salivation, and discolored and 
swollen lungs, and variations thereof. Acute inhalation lethal 
concentration 50s (LCSOs) of 0.87 mg!L (95% confidence 
limits = 0.50-1.51 mg!L) and 2.10 mg!L (95% confidence 
limits= 1.71-2.58 mg!L) were reported for males and females, 
respectively. The overall LC50 was 1.24 mg!L (95% confi
dence limits undefined). 

lsononanoic acid. The respiratory effects of isononanoic acid 
using groups of 4 specific pathogen-free, male Swiss-Webster 
mice were evaluated. 56 The animals were exposed to nebulized 
isononanoic acid (concentration range: 172-755 mglm3

) in a 
2.5-L exposure chamber for 180 minutes. Sensory and pulmon
ary irritation was reported, and recovery immediately post 
exposure was described as poor. The test substance concentra
tion that was capable of evoking a SO% decrease in the mean 
respiratory frequency (RDSO) was 420 mglm3

. The decreases 
in respiratory frequency induced by isononanoic acid were 
described as concentration dependent and due to a combination 
of sensory and pulmonary irritation. 

lsononyl alcohol. The inhalation toxicity of isononyl alcohol 
using groups of 10 Swiss mice, Wistar rats, and English Short 
Hair guinea pigs was studied.52 Each group received a single 
6-hour vapor exposure under dynamic conditions; exposure 
was followed by a 14-day observation period. The concentra
tion of isononyl alcohol in the exposure chamber was calcu
lated to be 21.7 mg/L. None of the animals died during 
exposure; however, 1 mouse and 2 rats died within the first 

International journal of Toxicology 30(Supplement 3) 

14-hour post exposure. Signs of systemic toxicity consisted 
primarily of central nervous system depression but were not 
pronounced. Local irritation involving mucous membranes 
of the eyes and nose was observed to a variable extent, and 
all animals had recovered within I hour after termination of 
exposure. Histopathological examinations were not 
performed. 

Acute Oral Toxicity 

Pelargonic acid. EPA 46 placed pelargonic acid in toxicity 
category IV (>5000 mg!kg), primarily based on the results of 
the following study. The acute oral toxicity of nonanoic acid 
was evaluated using 2 groups of 10 specific pathogen-free 
Sprague-Dawley ([SD] Cri :CD) rats (5 males, 5 females/ 
group).57 One group was dosed orally with nonanoic acid in 
com oil (dose = 5000 mg!kg). The control group was dosed 
with vehicle only. None of the animals died and no abnormal 
clinical signs were noted during the 14-day observation period. 
There was no evidence of macroscopic abnormalities at 
necropsy. The LD50 was >5000 mglkg, and nonanoic acid was 
considered nontoxic. 

Cetearyl nonanoate. The acute oral toxicity of cetearyl non
anoate (97% pure) was evaluated using groups of 4 SD CD 
rats.58 One group was dosed orally with 300 mglkg and the 
remaining 2 groups were dosed with 2000 mglkg. None of 
the animals died. Signs of systemic toxicity were observed in 
the 300 mglkg dose group but not in the 2000 mglkg dose 
group. Necropsy did not reveal any abnormal findings, and 
an LDSO of >2000 mglkg body weight was reported. 

Cetearyl isononanoate. According to a manufacturer,59 an 
LDSO of >5000 mglkg was reported for cetearyl isononanoate 
in a study involving mice. Study details were not provided. 

lsononyl isononanoate. According to a manufacturer,60 an 
LDSO of >5000 mglkg was reported for isononyl isononanoate 
in a study involving rats. Study details were not provided. 

Ethyl pelargonate. Acute oral LDSO values of>43 000 mglkg 
and 24 190 mglkg have been reported for rats and guinea pigs, 
respectively. so 

Ethylhexyl pelargonate. The acute oral toxicity of undiluted 
ethylhexyl pelargonate was evaluated using 10 albino rats 
(5 males and 5 females).61 A single oral dose of 5 glkg body 
weight was administered to each animal . Dosing was followed 
by a 14-day observation period, and gross necropsy was per
formed on animals that survived. The LDSO was >5 glkg. 

lsononyl olcohol. The acute oral toxicity of isononyl alcohol 
using 5 fasted, male SD rats was evaluated. 52 An acute oral 
LDSO of 2.98 glkg was reported. 

lsotridecyl alcohol. The acute oral LD50 for isotridecyl alco
hol62 in rats is 17 000 mglkg. 
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Neopentyl glycol diisononanoate. The acute oral toxicity of 
undiluted neopentyl glycol diisononanoate was evaluated using 
groups of 4 SD CD rats. 63 One group was dosed orally with 
300 mglkg and the remaining 2 groups were dosed with 2000 
mg!kg. None ofthe animals died, and there were no signs of 
systemic toxicity in any of the 3 groups. Necropsy did not 
reveal any abnonnal findings, and an LDSO of >2000 mglkg 
body weight was reported. 

PEG-S isononanoate. The acute oral toxicity of PEG-S isono
nanoate was evaluated using 2 groups of 3 fasted SD CD rats.64 

Animals ofboth groups were dosed orally with 2000 mglkg. None 
of the animals died and necropsy did not reveal any abnormal 
fmdings. An LD50 of>2500 mglkg body weight was reported. 

Neopentyl glycol. The Organisation for Economic Co-operation 
and Development(OECDi2 reported an acute oral LDSO of3200 
mglkg (rats) for neopentyl glycol; others have reported the acute 
oral LDSO for neopentyl glycol62 in rats is 3259 mglkg. 

Acute Dermal Toxicity 

Pelargonic acid. In a study involving rabbits,50 the acute 
dermal LDSO was greater than 5 glkg (number of animals not 
stated). Results relating to the skin irritation potential of pelar
gonic acid in this study are included later in the report text. 
The US Environmental Protection Agency placed pelargonic 
acid in toxicity category III (>2000-5000 mglkg) based on the 
results of the following acute dermal toxicity studies that were 
published in a Federal Register notice.49 The application of 
pelargonic acid to intact and abraded skin of mice induced 
moderate-to-severe skin irritation, and an acute dermal LDSO 
of 9000 mglkg was reported in this study. An acute dermal 
LDSO of 5000 mglkg (rabbits) for undiluted pelargonic acid 
also has been reported. 

The acute dermal toxicity of nonanoic acid was evaluated 
using 2 groups of 10 specific pathogen-free SD (Crj:CD) rats (5 
males, 5 females/group).65 The test substance, in deionized 
water, was placed on filter paper that was applied to clipped, 
shaved skin (4 x 5 em site) of the back for 24 hours. Deionized 
water (0.5 mL) was applied to control animals according to the 
same procedure. None of the animals died during the 21-day 
observation period. Scales/scabs in the dorsal region (test 
substance related) were observed only in treated females (days 
3-17 post application). Macroscopic abnormalities were not 
observed in any of the animals (test or controls) at necropsy. 
It was concluded that the LDSO for nonanoic acid in males and 
females was >2000 mglkg. 

Ceteary/ nonanoate. The acute dermal toxicity of cetearyl 
nonanoate (97% pure) was evaluated using 10 SD CD strain 
rats (5 males and 5 females).58 The test substance was applied 
to intact skin (24-hour semiocclusive application) at a dose of 
2000 mglkg body weight. None of the animals died and there 
were no signs of systemic toxicity or dermal irritation. 
Necropsy findings were not indicative of any abnormalities, 
and an LDSO of >2000 mglkg body weight was reported. 

2475 

Ethyl pelargonate. The acute dermal LDSO in rabbits50 

exceeded 5 glkg. 

lsononyl alcohol. The acute dermal toxicity of undiluted 
isononyl alcohol was evaluated in a study using 4 rabbits. 52 

The test substance was applied (under occlusive binding) to 
clipped, abraded abdominal skin at the following doses: 
0.500, 0.200, 0.794, and 3.16 glkg. An acute dermal LDSO of 
3.2 glkg was reported. Signs of percutaneous toxicity were not 
observed. 

Neopentyl glycol diisononanoate. The acute dermal toxicity of 
undiluted neopentyl glycol diisononanoate was evaluated using 
10 SD CD strain rats (5 males and 5 females).63 A dose of2000 
mg/kg body was applied according to the procedure in the 
preceding section on cetearyl nonanoate. None of the animals 
died and there were no signs of systemic toxicity or dermal 
irritation. Necropsy findings were not indicative of any 
abnormalities, and an LDSO of >2000 mglkg was reported. 

Acute Intravenous Toxicity 
The acute intravenous (iv) toxicity ofpelargonic acid using 10 
mice was studied. 66 An LDSO of 224 ± 6 mglkg was reported. 
Similarly, an LD50 of 224 mglkg was reported for mice dosed 
iv with undiluted pelargonic acid.49 

Acute Intraperitoneal Toxicity 

In a study involving rats, intraperitoneal (ip) dosing with undi
luted pelargonic acid resulted in death and the lowest lethal 
dose (LDLo) was 3200 mglkg.49 The dosing (ip) of mice with 
a 10% solution ofpelargonic acid in com oil resulted in death, 
and an LDLo of 1600 mglkg was reported.49 

Short-Term Oral Toxicity 

Pelargonic acid. A study was conducted to determine the 
appropriate dose level of pelargonic acid for a teratology 
screening study.67 Groups of 6 cesarean-derived, SD rats 
(sexually mature; weights = 177-285 g) were used. The test 
substance was administered (via oral intubation) in com oil, at 
3 dose levels (200, I 000, and 2000 mglkg per d; 6 inseminated 
females/dose level) from 6 to 15 days of gestation. The dose 
volumes corresponding to the administered doses (lowest to 
highest) were 1.0, 5.0, and 10.0 mUkg. The control group 
(6 inseminated females) was dosed with com oil according to 
the same procedure. All surviving rats were killed after gestation 
day I 5 and necropsied. 

There were no remarkable clinical signs in any of the rats 
dosed with pelargonic acid, and none of the rats died. Mean 
feed consumption in the 200 mglkg dose group was signifi
cantly higher, up to gestation day 14, when compared to the 
control group. Gross pathology findings were observed princi
pally in the lungs, kidneys, or stomach. The numbers of rats 
with gross lesions included 2 rats at the 200 mglkg dose level 
and I rat each at the I 000 and 2000 mglkg levels. It was agreed 
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that the only pelargonic acid-induced effect was on body 
weight. Study results relating to reproductive and develop
mental toxicity are included in the Section on Reproductive 
and Developmental Toxicity later in the report text.67 

In another short-term study,68 the oral toxicity of pelar· 
gonic acid was evaluated using groups of 6-week-old albino 
rats (Crl:CD (SD) BR strain). Four groups (15 males and 
15 females per group) were fed pelargonic acid in the diet at 
concentrations of 10, 100, 1000, and 5000 ppm, respec
tively. Ten rats per sex in each group received their respec
tive diet for 28 days and until necropsy; a fifth group 
received basal diet only. After 28 days of pelargonic acid 
(in diet) feeding, the remaining rats (5 males and 5 females 
per group) in the 4 groups were switched to a basal diet, and 
feeding was continued for an additional 56 days (recovery 
phase). The fifth group was allowed to continue on the basal 
diet. Necropsy was also performed at the end of the recov
ery phase .. Compared to the control group, male rats in the 
5000 ppm dietary group had significantly lower (P < .05) 
group mean body weights during weeks 1 through 4. The 
same was true for female rats in this group during weeks 3 
through 6. Changes in mean body weights, body weight 
gains, and food consumption in the 100 and 1000 ppm diet
ary groups were influenced by an approximately 30-hour 
water deprivation, which occurred during week 3. Reversi
ble changes in clinical pathology variables (blood/urine) 
following dietary administration of 5000 ppm pelargonic 
acid were noted. 

Treatment-related morphologic changes were noted in the 
hearts and livers of rats killed after 28 days. Changes in the 
heart were also observed in male rats during the recovery 
phase but at a lower incidence and severity. Liver lipid 
content was greater in female rats on diets containing 100, 
1000, and 5000 ppm pelargonic acid. The lower body 
weights in rats killed after 28 days resulted in greater rela
tive weights in a number of organs. Absolute liver weights 
were greater in male rats that received 5000 ppm pelargonic 
acid and in female rats that received 1000 and 5000 ppm 
pelargonic acid in the diet. All other changes that were 
observed were considered to have been of no toxicological 
importance. It was concluded that pelargonic acid appeared 
to have increased the risk of cardiac changes in treated male 
and female rats and hepatic changes in female rats that 
received 5000 ppm in the diet. Changes in the liver were 
not observed at 56 days posttreatment, while cardiac 
changes persisted at a reduced intensity. 

The lowest observable effect level (LOEL) forpelargonic acid 
was 100 ppm for antemortem data Qower body weights) and 5000 
ppm for clinical pathology in rats of both sexes. Taking into 
consideration the increased liver weights observed after dosing 
with pelargonic acid, the LOEL was 5000 ppm for male rats and 
100 ppm for female rats; the LOEL for macroscopic effects on the 
liver was 1000 ppm in rats ofboth sexes. Regarding both cardiac 
and hepatic effects, the LOEL for macroscopic changes was 1000 
ppm (male rats) and 100 ppm (female rats). However, because 
histopathology was not performed on livers from lower dose rats 
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from the scheduled sacrifice, the LOEL for microscopic liver 
changes may actually be lower than these values.68 

A short-term oral toxicity study was conducted using groups 
of 6 SD albino rats (3 males, 3 females/group). 69 Six groups 
were fed pelargonic acid in the diet at concentrations ranging 
from 1500 ppm to 20 000 ppm (1 dietary concentration per 
group) for 2 full weeks. A seventh group (control) was fed 
untreated feed. Feeding with pelargonic acid did not induce 
any adverse effects over the range of concentrations evaluated. 
Body weight gain and food consumption were normal through
out the study. Other than piloerection (not dose related), no 
clinical signs were observed. All animals appeared healthy and 
normal at the time of necropsy. Hematology parameters were 
all within normal limits, and the same was true for most of the 
serum clinical chemistry parameters. 

Except for the lowest dose group, mean serum alkaline 
phosphatase (ALP) activity was significantly greater than the 
control value. Effects on ALP activity were not considered 
toxicologically significant relative to liver function, taking into 
consideration the absence of an effect of pelargonic acid on 
serum alanine aminotransferase (AL T) and serum protein con
tent. Total bilirubin was elevated in some of the groups, con
trols included high values correlated primarily with the 
presence of hemolysis in individual blood samples. It was con
cluded that pelargonic acid did not induce overt signs of toxi
city in albino rats, when fed in the diet at concentrations up to 
20 000 ppm (2%) for 2 weeks.69 

In another study,49 8 male rats (weights not stated) were fed 
4.17% pelargonic acid in the diet (2100 glkg per d) for4 weeks. 
A slight decrease (4%, not statistically significant) in mean 
growth was observed. No effects on survival were noted. 

lsononyllsonononoate 

The short-term oral toxicity of isononyl isononanoate was eval
uated using 4 groups of SD rats ( 10 males, 10 females/group) of 
the Caesarian Obtained, Barrier Sustained-Virus Antibody 
Free (COBS-VAF) strain.70 One group served as the vehicle 
control (com oil) group, and the 3 test groups received the 
following doses of isononyl isononanoate (in com oil) by 
gavage daily for 4 weeks: 100, 300, and 1000 mglkg per d. 
Test substance-related mortalities were associated with 1 
female in the 300 mglkg per d dose group and 4 females in the 
1000 mg/kg per d dose group. Ptyalism was the only test 
substance-related clinical sign, and there were no remarkable 
hematological findings. A correlation between lower body 
weight gain and lower food consumption was evident only in 
the highest dose group. 

Doses of 300 and 1000 mglkg per d were associated with 
higher enzyme activities, namely aspartate aminotransferase 
(AST), ALT, and/or ALP. Also, compared to controls, the 
blood urea level was higher in males and females of all dose 
groups; these changes were attributed to pathological changes 
in the liver and kidneys, which will be mentioned later. Addi
tionally, it was suggested that the high urine volume associated 
with animals of the highest dose group was related to kidney 
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damage noted at microscopic examination. Higher absolute and 
relative liver and kidney weights were noted in animals of all 
dose groups, and lower absolute and relative spleen and thymus 
weights were observed in 300 and I 000 mg/kg per d dose 
groups. 

The treatment-related macroscopic findings included enlar
gement and an accentuated lobular pattern and/or paleness of 
the liver and a gray/green color of the kidneys in some of the 
animals from each dose group. Other relevant findings were 
described as a reduction in size of the spleen and/or thymus in 
some of the animals from the 300 and I 000 mglkg per d dose 
groups. These findings correlated with contracted spleen and 
lymphoid depletion in the thymus at microscopic examination 
and were considered secondary to the poor physical condition 
of several treated animals. The treatment-related microscopic 
findings were described as follows: hepatocellular hypertrophy 
of the liver (300 and 1000 mglkg per d dose groups); liver 
steatosis (all dose groups); acidophilic globules in cortical tub
ular epithelium (kidneys), associated with cellular damage in 
males (all dose groups); vacuolated cortical tubular epithelium 
in females (300 and 1000 mg/kg per d dose groups); and con
tracted spleen and thymic lymphoid depletion (1000 mglkg per 
d dose group). 

Isononyl isononanoate induced mortality at doses of300 and 
1000 mglkg per d and liver and kidney (target organs) toxicity 
in rats at all doses administered. Under the conditions of this 
experiment, it was not possible to establish a no observed effect 
level (NOEL) for isononyl isononanoate.70 

Comments received on the preceding study suggest that the 
findings from the study may not be relevant to humans.71 High
fat diets produce adaptive changes in the liver and kidneys of 
rodents, and, if maintained on high-fat diets for long periods, 
these changes may develop into a pathologic condition such as 
fatty liver or steatosis. Steatosis at an isononyl isononanoate 
dose of 100 mglkg per d and higher doses in the preceding 
study should not be considered a toxicological adverse end 
point, but an exacerbation of an adaptive response to adminis
tration of a fatty material. Regarding changes in the kidneys, 
the authors suggested that mineral and other oils are likely to 
induce acidophilic globules in the kidneys (hyaline droplet 
nephropathy), due to the sex-linked production of et-2-
microglobulin, and, understandably, this effect was observed 
in male rats of all isononyl isononanoate treatment groups. 
However, because the et-2-microglobulin protein (under andro
gen control) is absent from man and many species, this sex- and 
species-specific hyaline droplet nephropathy is not considered 
relevant to man. 

lsononyl alcohol. Isononyl alcohol (in polyethylene glycol 
300) was administered by gavage to 5 male rats (Alderly Park 
Wistar-derived) for 14 days at a dose level that was equivalent 
to 1 nunollkg per d.72 Control animals (10 rats) were dosed 
with polyethylene glycol 300 (10 mUkg per d). Livers were 
removed, weighed, and homogenized for enzyme assays. Testis 
weights were also determined. No major pathological signs of 
hepatotoxicity resulted from oral dosing with isononyl alcohol. 
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Minor histological changes consisted of slight centrilobular 
hypertrophy and fat type vacuolation in control and test ani
mals. No effects on body weight gain or testis weight were 
noted. Isononyl alcohol also did not induce peroxisome prolif
eration, hypocholesteremiclhypotriglyceridemic effects, or 
effects on catalase. However, compared to controls, isononyl 
alcohol dosing resulted in slight elevation of palmitoyl CoA 
oxidase (marker enzyme for peroxisome proliferation). 

Neopentyl glycol. A combined repeated dose and reproduc
tive/developmental toxicity study on neopentyl glycol was 
performed using groups of male and female rats of the Sic: 
SD strain.32 The test substance, in distilled water, was admi
nistered by gavage at doses of 100, 300, or 1 000 mglkg per d. 
Control rats were dosed with distilled water. Male rats were 
dosed over a 42-day period, and female rats were dosed from 
14 days before mating to day 3 oflactation. There were no dead 
or abnormal animals with clinical signs related to dosing. Body 
weight and food consumption data were not indicative of con
sistent or treatment-related differences between test and control 
groups. Liver and kidney weights (absolute and relative) were 
increased in male and female rats of the 300 and 1 000 mglkg 
dose groups. Necropsy revealed hypertrophy of the liver in 
2 males dosed with 1000 mglkg; definite lesions were not 
found at microscopic examination. A high incidence of protein 
casts, hyaline droplets, and basophilic change was reported for 
renal tubules in males dosed with 1000 mglkg. The no observed 
adverse effect level (NOAEL) for this study was of 100 mglkg. 

Short-Term Dermal Toxicity 
Pelargonic acid. A 28-day dermal toxicity study73 was 

conducted using groups ofNew Zealand White rabbits (5 males, 
5 females/group). Pelargonic acid (25% weight/weight [w/w] 
mixture in mineral oil) was applied to the skin at doses of 500 
mglkg per d (dose volume= 2 mL/kg) daily for a total of 10 
applications. The test substance was applied directly to the skin 
and spread evenly over the test site; patches were not applied. 
The skinofhalfofthe rabbits per group (3 males and 2 females) 
was abraded prior to application. The control group was dosed 
with mineral oil according to the same procedure. For 
necropsy, 6 rabbits per group (3 with abraded skin and 3 with 
intact skin) were killed at 2 weeks and surviving animals were 
killed at 4 weeks. 

Slight weight loss (0.1-0.4 kg) was noted in most of the 
rabbits dosed with pelargonic acid after I and/or 2 weeks of the 
study. Weight gain was noted in rabbits that were held for a 2-
week recovery period. Slight-to-moderate weight gains were 
also noted in vehicle control rabbits. None of the rabbits dosed 
with pelargonic acid died. Skin reactions are sununarized in the 
section on Skin Irritation later in the report text. Discoloration of 
the gastric mucosa was observed in treated animals; other gross 
morphologic findings in treated and/or control animals were not 
considered treatment related. Inflammatory changes observed in 
the kidneys, lungs, and brain and, less frequently, in other organs 
were not considered treatment related.73 
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Undiluted pelargonic acid (25 IlL) was applied to both ears 
(dorsum) of inbred CBA/Ca mice (groups of 4) once per day for 
3 consecutive days.74 None of the animals died. 

Following intermittent dermal application of pelargonic 
acid to the skin of mice over a 3-day period, the 3 mL/kg dose 
was the lowest dose that caused a toxic effect (TDLo ). In a 
similar study involving mice, a TDLo of 3000 mg/kg was 
reported. 75 

lsononyl isononanoate. The short-term dermal toxicity of 
isononyl isononanoate was evaluated using 4 groups ofSD rats 
(5 males, 5 females/group) of the COBS-VAF strain with 
healthy, intact skin.76 One group served as the vehicle (com 
oil) control, and the test groups received cutaneous doses of 
isononyl isononanoate in com oil daily for 8 days (860 mglkg 
per d dose group) or for 2 weeks ( 100 and 300 mglkg per d dose 
groups). Doses of the test substance or control were applied for 
6 hours to a 45 to 50 cm2 area (males) or a 30 to 35 cm2 area 
(females) on backs that had been clipped free of hair. A con
stant dose volume of 1 mL!kg per d was used. None of the 
animals died. Slight cutaneous reactions were observed in the 
I 00 and 300 mglkg per d dose groups (1 animal/group). How
ever, severe skin irritation and necrosis were observed at the 
application sites of animals of the 860 mglkg per d dose group 
and treatment was discontinued after day 8 of dosing. 

A correlation between decreased body weight gain and 
decreased feed consumption was evident only in the highest 
dose group. Low white blood cell counts were also noted in the 
highest dose group; however, these changes were considered 
related to inflammatory reactions and the tissue distribution of 
inflammatory cells at the application site. Changes in blood 
biochemistry were noted in each dose group, all of which were 
treatment related. A high urea level and high ALP enzyme 
activity were noted in 300 and 860 mglkg per d dose groups. 
High AST enzyme activity was noted only in the highest dose 
group, but neither ALP nor AST activity was high in the lowest 
dose group. 

A gray/green coloration of the kidneys was observed in the 
mid- and high-dose groups, and this finding was correlated 
with acidophilic globules in the cortical tubular epithelium of 
high-dose male rats. An accentuated lobular pattern in the liver 
was noted in all dose groups, and this finding was correlated 
with steatosis and hepatocellular hypertrophy noted at micro
scopic examination and considered related to 300 and 860 mg/ 
kg per d doses. Cortical cell hypertrophy in the adrenal glands 
ranging in severity from minimal to moderate was observed in 
the highest dose group. Whether this finding was considered 
treatment related was not stated specifically. The adrenal 
glands and the liver were considered target organs for isononyl 
isononanoate toxicity. Under the conditions of this experiment, 
it was not possible to establish an NOEL for isononyl isono
nanoate. 76 

Comments on the preceding study were received suggesting 
that since it is unlikely that isononyl isononanoate penetrates 
the skin, the steatosis was caused by significant oral exposure 
secondary to grooming and licking of the application site.71 
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As stated above, study results indicate that steatosis was 
observed in all isononyl isononanoate dose groups and that 
acidophilic globules were observed in the kidneys of high
dose male rats. Furthermore, some of the effects observed in 
this dermal study were of a similar order of incidence and sever
ity as those observed at the same dose levels in the short-term 
oral toxicity study on isononyl isononoate (summarized earlier 
in report text) .. 

Subchronic Oral Toxicity 

Cetearyl isononanoate. A summary of a 1993 subchronic oral 
toxicity study on Cetiol SN (cetearyl isononanoate, percentage 
not stated)) was provided by the Council.77 Three groups of 
Wistar rats of both sexes received oral doses of I 00, 300, and 
1000 mg/kg body weight, respectively, over a period of 90 
days. A fourth group served as the untreated control. Reversible 
fatty alterations of the liver were observed in the I 000 mglkg 
dose group and in females of the 300 mglkg dose group. Based 
on these results, it was determined that the NOAEL should be 
100 mglkg per d. The authors suggested that branched acids, 
like isononanoic acid, undergo a specific type of metabolism in 
rodents, and that the fatty alterations in the liver reflect an 
adaptive response due to increased metabolic activity. 
The relevance of these changes in the liver of humans was 
placed in doubt, and, thus, it was anticipated that the NOAEL 
for human-relevant effects would be >I 00 mglkg body weight. 

Ethyl pelargonate. No effects were observed at microscopic 
examination of the following tissues from rats (5 males and 
5 females) fed 1% ethyl pelargonate in the diet for 16 weeks: 
liver, kidney, heart, spleen, testes, viscera, and hind limb.50 

Terminal hematological examinations and gross pathology and 
weights of the liver, kidney, heart, spleen, and testes did not 
differ from the findings in control rats. 

Ocular lrritation/T oxicity 

Pelargonic acid. The EPA 46 placed pelargonic acid in toxicity 
category II (corneal involvement or other eye irritation clearing 
in 8-21 days), based primarily on the results from the following 
primary ocular irritation study involving 6 Hra: (NZW)SPF 
adult albino rabbits.78 The undiluted test substance (0.1 mL) 
was instilled into the right eye of each animal, and untreated 
left eyes served as controls. Instillation was followed by a 21-
day observation period. Pelargonic acid induced corneal and 
iridial involvement and severe conjunctival irritation. All reac
tions had cleared by day 21 postinstillation. The average pri
mary irritation score (5-animal mean) was 40.6 at 1 hour and 0 
at day 21. 

Pelargonic acid was a mild irritant when instilled into the 
rabbit eye at a dose of0.1 mL.75 

Cetearyl nonanoate. The ocular irritation potential of cetearyl 
nonanoate (97% pure) was evaluated using 3 male New Zeal
and white rabbits.58 The test substance (0.1 mL) was instilled 
into the right eye of each animal and reactions were scored at 
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approximately I, 24, 48, and 72 hours post instillation. 
Moderate conjunctival irritation was observed; however, there 
were no changes in the cornea or iris. All eyes appeared normal 
at 48 hours post instillation. Cetearyl nonanoate was classified 
as minimally irritating to the rabbit eye. 

Cetearyl isonononoate. A summary of a 1970 study evaluating 
the ocular irritation potential of Cetiol SN (cetearyl isonona
naote, percentage not stated) was provided by the Council. 77 

Cetiol SN (10% active matter, 0.05 mL) was instilled into the 
eyes of 2 rabbits, and reactions were scored for up to 72 hours 
post instillation. The test substance was classified as a nonirri
tant. In a 1991 study summary provided by the Council, a 
homologue, cetyl ethylhexanoate, was applied undiluted 
(0.1 mL) to the eyes of 3 rabbits and remained for 24 hours. 
Mild conjunctival reactions (erythema, edema, and lacrima
tion) were observed, all of which had cleared by 72 hours post 
instillation. Cetyl ethylhexanoate was classified as slightly 
irritating to the eyes of rabbits. 71 

lsononyl isononanoate. A manufacturer reported that isononyl 
isononanoate was not irritating to the eyes of rabbits.60 Study 
details were not provided. 

Ethylhexyl pelargonate. The ocular irritation potential of 
undiluted ethylhexyl pelargonate was evaluated using 6 New 
Zealand white rabbits.61 Eyes were not rinsed following the 
instillation of the test substance (0.1 mL). Contralateral eyes 
served as controls. Reactions were scored up to 72 hours post 
instillation. Ethylhexyl pelargonate was not irritating to the 
eyes of rabbits. 

Neopentyl glycol diisononanoate. A study evaluating the ocular 
irritation potential of neopentyl glycol diisononanoate in rab
bits was conducted according to the procedure in the preceding 
section on cetearyl nonanoate.63 Neopentyl glycol diisono
nanoate (0.1 mL) produced similar results and also was classi
fied as a minimal ocular irritant. 

PEG-5 isononanoate. The ocular irritation potential ofPEG-5 
isononanoate was evaluated using 3 female SPF albino rab
bits,64 according to the procedure in the preceding section on 
cetearyl nonanoate. Conjunctival redness and edema had 
cleared within 14 days, and PEG-S isononanoate was classified 
as a nonirritant. 

lsononyl alcohol. In a study, undiluted isononyl alcohol was 
instilled (0.1 mL) into the left conjunctival sac of each of 
6 rabbits. 52 Untreated eyes served as controls. Ocular irritation 
reactions were scored using the Draize scale (0-11 0). Draize 
median irritation scores of 30 (at 24 hours) and 2 (at day 7) 
were reported. The ocular irritation induced by isononyl 
alcohol was classified as marked. The test substance did not 
produce severe opacity or other corneal effects, such as sloughing 
or vascularization. 

2SIS 

Skin Irritation 
Pelargonic add. Pelargonic acid (concentration not stated) 

was classified as a strong skin irritant in guinea pigs, and a 
moderate irritant when applied undiluted (under occlusion) to 
abraded or intact skin of rabbits50 for 24 hours. 

In a 28-day dermal toxicity study (in the section on short-term 
dermal toxicity earlier in report text), 73 slight-to-severe 
erythema and edema without necrosis or eschar formation 
were observed in most ofthe rabbits during the first week of the 
study. Generally, during the second week, necrosis and eschar 
formation were observed in all rabbits. Atonia, desquamation, 
fissuring, and exfoliation were also observed. In rabbits held for 
recovery, dermal responses subsided. At microscopic examina
tion, epidermal necrosis, hyperplasia, and hyperkeratosis were 
noted at the application site. Diffuse and perifollicular dermal 
inflammation was also common. The skin application sites in all 
surviving animals appeared healed by 2 weeks posttreatment. 

The EPA 46 placed pelargonic acid in toxicity category II 
(severe irritation at 72 hours [severe erythema or edema]), 
based primarily on results from the following skin irritation 
study involving 6 adult female albino rabbits of the Hra: 
(NZW) SPF strain.79 The test substance (undiluted) was 
applied to intact skin of the back (0.5 mL, exposure area 
~6.25 cm2

), and the site was covered with a semiocclusive 
patch for 4 hours. Reactions were scored up to day 21 post 
removal. Skin irritation was observed in all animals; reactions 
ranged from moderate-to-severe erythema and edema. 
The average of the 4-, 24-, 48-, and 72-hour scores was 5.6 
(severely irritating). The following observations were also 
made at application sites: subcutaneous hemorrhaging, blanch
ing, desquamation, fissuring, possible necrotic areas, denuded 
areas, and possible scar tissue. With the exception of a denuded 
area in I animal, all irritation reactions had cleared by day 21. 

In a study, undiluted pelargonic acid (25 1..1L) was applied to 
both ears (dorsum) of inbred CBA/Ca mice (groups of 4) once 
per day for 3 consecutive days.74 Skin irritation (erythema and 
edema) was not observed at the test sites. LLNA results are 
included in the section on skin irritation and sensitization later 
in the report text. 

According to Scientific and Technical Information Network 
(STN), 75 pelargonic acid ( 500 mg dose) was moderately irritat
ing, following application to rabbit skin for24 hours. Undiluted 
pelargonic acid was classified as a severe irritant, following 
application to guinea pig skin. 

Cetearyl nonanoate. The skin irritation potential of cetearyl 
nonanoate (97% pure) was evaluated using 3 male New Zealand 
white rabbits. 58 The test substance (0.5 mL) was applied to skin 
clipped free of hair and the application site was covered with a 
semiocclusive patch for 4 hours. Reactions were scored I hour 
after patch removal and 24, 48, and 72 hours later. Cetearyl 
nonanoate was classified as a nonirritant. 

Ceteary/ isononanoate. A manufacturer reported that cetearyl 
isononanoate was not irritating to the skin of rabbits. 59 Study 
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details were not provided. Repeated applications of undiluted 
Cetiol SN (cetearyl isononanoate, percentage not stated) 
were made to the skin of 5 hairless mice for a total of 
5 days. It was concluded that the test substance was slightly 
irritating to the skin.77 A homologue, cetyl ethylhexanoate, 
was applied undiluted (0.5 mL) to dorsal shaved skin of 
3 rabbits under semiocclusive conditions for 4 hours . 
SlighHo-moderate erythema and edema were observed for 
up to 72 hours post application, and eschar was observed 
at 1 week post application. All reactions cleared within 14 
days, and cetyl ethylhexanoate was classified as a slight-to
moderate skin irritant.77 

lsononyl isononanoote. A manufacturer reported that isononyl 
isononanoate60 was slightly irritating to the skin of rabbits 
tested according to OECD method 404. Additional study 
details were not provided. 

PEG-S isononanoote. The skin irritation potential of undiluted 
PEG-5 isononanoate was evaluated using 3 male New Zealand 
white rabbits. 64 The test substance (0.5 mL) was applied to skin 
clipped free of hair and the application site was covered with a 
semiocclusive patch for 4 hours. Reactions were scored 1 hour 
after patch removal and 24, 48, and 72 hours later. The test 
substance induced well-defined erythema and very slight 
edema; no corrosive effects were observed. PEG-5 isononano
ate was classified as a mild irritant (primary irritation index 
[PII] = 2). 

Ethyl pelargonate. Moderate skin irritation was observed after 
undiluted ethyl pelargonate was applied, under occlusion, to 
intact or abraded skin of rabbits for 24 hours. 5° 

Ethylhexyl pelargonate. The skin irritation potential of 
undiluted ethylhexyl pelargonate was evaluated using 6 New 
Zealand white rabbits. 61 The test substance (0.5 mL) was 
applied to intact and abraded skin sites that remained occluded 
for 24 hours. Reactions were scored at 24 and 72 hours post
application. Ethylhexyl pelargonate did not induce skin irrita
tion in any of the rabbits (PII = 0.40). 

lsononyl alcohol. The results of an acute dermal toxicity 
study52 on undiluted isononyl alcohol ( 4 rabbits, abraded skin) 
are sununarized earlier in the report text The test substance 
was applied under an occlusive binding for 24 hours, and the 
doses administered ranged from 0.500 to 3.16 glkg. In this 
study, dermal irritation (erythema and edema) was classified 
as marked overall. Both the intensity and duration of skin irri
tation were dose related. Atonia and desquamation, with some 
necrosis or eschar, were persistent findings. Some of the irrita
tion observed was associated with the trapping of liquid under 
the occlusive binder at a point where the binder was bound to 
the animal. These areas of intimate contact and pressure gave 
rise to some of the reported necrosis and eschar. 
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A study to examine the tissue response of pelargonic acid in the 
buccal mucosa of the rat was conducted. 80 Both the methyl 
ester and propyl ester of pelargonic acid (both in acetone) were 
tested using groups of 6 SD rats (3 months old). The protocol 
used consisted of sensitization (dorsal skin) with 2% pelargonic 
acid (both solutions; dose volume= 100 f.lL) and challenge in 
the buccal mucosa (dose volume = 50 f.ll) with different 
concentrations of the sensitizing solution (0.2% and 2.0%). The 
area of the application site (cm2

) was not stated. Allergenic 
potential, as evidenced by the tissue response in the buccal 
mucosa, was investigated using a skin-sensitization procedure 
and elicitation with 2% or 0.2% solutions. Control rats were 
exposed to acetone only. The animals were killed 48 hours after 
the last application, and the right buccal mucosa was excised 
and prepared for microscopic examination. Cellular infiltrates 
in the buccal mucosa were recorded and compared to normal 
rat buccal mucosal. 

Both test substances (at both concentrations) caused 
increased cellularity, mainly of the mononuclear cell type. 
The low concentration of the methyl ester of pelargonic acid 
(0.2%) induced stronger inflammatory reactions than the high 
concentration (2.0%). This finding was the opposite of that 
reported for the propyl ester of pelargonic acid. Both sub
stances were said to have shown a sensitization tendency. 
Repeated applications of the propyl ester of pelargonic acid 
(2%) decreased the inflammatory response, when compared 
to I application. However, for the methyl ester of pelargonic 
acid, a clear irritative potential was noted with repeated appli
cations. Pre-exposure of dorsal skin prior to buccal painting 
resulted in an enhanced reaction to pelargonic acid in methyl 
ester and pelargonic acid in propyl ester. 80 

Comedogenicity 

Cetearyl isononanoate. Repeated applications of Cetiol SN 
( cetearyl isononanoate, percentage not stated) to the rabbit ear 
at concentrations ranging from 10% to 100% did not cause any 
alterations or produce structures typical of comedogenicity in 
the infrainfundibulum of hair follicles. 77 The positive control, 
isopropyl myristate, was comedogenic at a concentration of 
10% and non-comedogenic at a concentration of 2%. 

Skin Irritation and Sensitization 

Pelargonic acid. The skin sensitization potential of pelargonic 
acid was evaluated in a repeated insult patch test using 24 male 
albino guinea pigs.81 The test group consisted of 10 animals, 
and negative (corn oil) and positive (2,4-dinitrochlorobenzene 
[DNCB]) control groups contained 10 and 4 animals, respec
tively. During induction, pelargonic acid (50% weight/volume 
[w/v] mixture in corn oil, 0.5 mL) was placed on an adhesive 
patch (Hill Top Chamber, 25-nun diameter) that was applied to 
shaved skin of the anterior left flank for 6 hours per application. 
Following a nontreatment period, a 6-hour challenge 
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application of the test mixture (0.4 mL) was made to the 
anterior right flank of each test animal and com oil was also 
applied to a new site on the anterior left flank. The l 0 negative 
control animals were not treated during induction but received 
challenge applications of the test mixture and com oil alone. 
The positive control was applied during induction and challenge 
phases. 

Pelargonic acid (50% w/v mixture in corn oil) induced 
moderate-to-strong dermal reactions (erythema/edema) in all 
10 guinea pigs during the induction phase. Dermal reactions to 
the mixture were not observed in the negative control animals 
during the challenge phase. The test mixture also did not elicit 
any dermal reactions in test animals during the challenge phase 
and was considered a nonsensitizer in guinea pigs. The positive 
control induced sensitization.81 

Three female BALB/c mice or female CBA/J mice (6 weeks 
old; Harlan) were treated with pelargonic acid for 3 consecu
tive days.82 The test substance was applied topically (25 ~L 
total/ear; application area not stated) to both ears at concentra
tions ranging from 20% to 80% pelargonic acid in !-propanol 
(volume/volume [v/v]) and an LLNA was performed.83 

Compared to the vehicle control, pelargonic acid produced 
slight increases in the percenatge of 8220+ lymphocytes at all 
doses. These findings were not dose related. Even at high con
centrations, the cell number per node and the percentage of 
8220+ cells never approached the values that were associated 
with allergens such as 1-chloro-2,4,6-trinitrobenzene (TNCB) 
andDNCB.82 

Pelargonic acid, neat or in dimethylformamide, in the LLNA. 
Pelargonic acid showed a dose-response relationship and 
positive results when tested at concentrations of ~50% and 
was classified as a potential sensitizer. 74 

Pelargonic acid was administered to the dorsal and ventral 
surfaces of each ear of groups of 5 female B6C3F 1 mice 
(C57BL/6 x C3HHeN at concentrations ranging from 5% to 
60% in acetone) for 4 consecutive days.85 Compared to the 
vehicle control, pelargonic acid produced a dose-dependent 
and statistically significant increase in lymph node cell prolif
eration at concentrations of20%, 40%, and 60%. The no-effect
level was at a concentration of 10%. Known sensitizers 
(ie, oxazolone, 2,4-dinitrofluorobenzene, and toluene diisocya
nate) evaluated in the assay produced marked lymph node cell 
proliferation. 

Ceteoryl nonanoate. The skin sensitization potential of 
cetearyl nonanoate (89% pure) in sesame oil was evaluated 
in a maximization test using 15 male guinea pigs.58 Of the 
15, 5 comprised the vehicle control group. Because topical 
induction with 50% cetearyl nonanoate in sesame oil did not 
induce skin irritation in a preliminary experiment, the skin was 
treated with sodium lauryl sulfate (SLS) in order to induce local 
irritation. Cetearyl nonanoate (1 0% in sesame oil) was admi
nistered during the first (intracutaneous) induction stage, and 
reactions were evaluated after 24 and 48 hours. During the 
second (topical) induction stage, cetearyl nonanoate (50% in 
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sesame oil, 2 mL) was applied and reactions were scored 48 and 
72 hours after the initiation of exposure. At day 21, the animals 
were challenged with 10% cetearyl nonanoate in sesame oil 
(2 mL). Skin changes were not observed following intracuta
neous induction or during the challenge phase, and the same 
was true for the vehicle control. Cetearyl nonanoate was clas
sified as a nonsensitizer. 

Cetearyl isononanoate. Anon-GLP-sensitization study was 
conducted on Cetiol SN (cetearyl isononanoate, percentage not 
stated). 77 During induction and challenge phases, the test sub
stance (25%) was injected intracutaneously (10 injections 
within 14 days) into 5 male guinea pigs of the Pirbright White 
strain. The skin reactions observed in test animals did not differ 
from those observed in the control group. 

Neopentyl glycol diisononanoate. A maximization test on 
neopentyl glycol diisononanoate was performed according to 
a slight modification of the preceding test procedure.63 Undi
luted test material was applied during the second induction and 
challenge phase. Initially, the skin was treated with SLS 
because topical induction with undiluted neopentyl glycol dii
sononanoate did not induce skin irritation in a preliminary 
experiment. Neopentyl glycol diisononanoate was classified 
as a nonsensitizer. 

PEG-5 isononanoate. The skin sensitization potential ofPEG-
5 isononanoate in CBA/Ca mice (groups of 4) following topical 
application was evaluated in the local lymph node assay.64 

The undiluted test substance and concentrations of 25% and 
50% in acetone/olive oil were applied to the dorsal surface of 
the ear. The control group was treated with vehicle only. 
The stimulation index (SI) was expressed as the mean radio
active incorporation for each treatment group divided by the 
mean radioactive incorporation of the vehicle control group. 
The SI values of 1.70 (25% concentration), 2.42 (50%), 
and 1.85 (100%) were reported, and PEG-5 isononanoate was 
classified as a nonsensitizer. 

Reproductive and Developmental Toxicity 

Pelargonic Acid 

A study was conducted to determine the appropriate dose level 
of pelargonic acid for a teratology screening study involving 
cesarean-derived, SD rats.49 Details relating to the conduct of 
this study are included in the section on short-term oral toxicity 
earlier in the report text. The number of corpora lutea per ovary 
and the number and placement of uterine implantations, resorp
tions, and live and dead fetuses were recorded. Mean ovarian 
and uterine weight data were comparable between treated and 
control groups. No treatment-related reproductive effects were 
noted over the range of administered doses (1.0-10.0 mLikg). 

A study to evaluate the embryo/fetal toxicity and teratogenic 
potential of pelargonic acid was conducted using groups of 22 
mated female Crl:COBS, CD (SD)BR rats (14 weeks old).86 

Females of the test group were dosed orally (by gavage) with 
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pelargonic acid (in com oil; dose = 1500 mglkg) on gestation 
days 6 through 15. The control group received com oil accord
ing to the same procedure. Pregnant females were killed on day 
20 and fetuses were delivered by cesarean section. Neither test 
substance-related maternal toxicity nor effects on food and 
water consumption were observed in the test or control group. 
Additionally, there was no definitive evidence of teratogenic 
effects in the test or control group. 

The EPA 46 reported the results of a developmental toxicity 
study involving rats. Treatment of the animals with pelargonic 
acid had no adverse effects on clinical signs, body weight gain, 
or food/water consumption. Fetal toxicity was not observed in 
treated rats or in untreated control rats, and the following para
meters were comparable between treated and control rats: mean 
number of viable fetuses, early or late resorptions, implantation 
sites, corpora lutea, pre- and postimplantation losses, sex ratios, 
and fetal body weights. The NOEL for maternal and develop
mental toxicity was 1500 mglkg per d, and the LOEL was 
greater than 1500 mglkg per d. 

Cetearyllsononanoate 
In a teratogenicity study on Cetiol SN (cetearyl isononanoate, 
percentage not stated), 3 groups of pregnant CD rats received 
oral doses (gavage; dose volume= 10 mL/kg) of 100,300, and 
1000 mglkg body weight, respectively, from day 6 to 15 of 
gestation. 77 A fourth group served as the untreated control. 
None of the animals died and maternal body weight gain was 
not affected by treatment. All of the females had viable fetuses, 
and preimplantation loss and mean numbers of resorptions 
were not affected by treatment. Nondose-related postimplanta
tion loss was observed in treatment groups. All parameters 
were said to have been comparable to those of the control 
group. The results of skeletal and visceral examinations 
did not provide evidence of any treatment-related malforma
tions. The NOAEL for maternal toxicity and embryotoxicity/ 
fetotoxicity was 1000 mglkg body weight. 

lsononyllsononanoate 
The developmental toxicity of isononyl isononanoate (in com 
oil) was evaluated using groups of 10 mated female SD rats. 87 

The 3 test groups received doses of 30, 100, and 300 mglkg per 
d, respectively, by gavage on day 6 to day 1 7 post coitum. 
The control group was dosed with com oil. There was no evi
dence of treatment-related, macroscopic postmortem findings 
in any of the females, and none of the animals died. There was 
also no evidence of total resorption or abortion. The number of 
implantation sites and corpora lutea per female was similar in 
all dose groups, and, compared to controls, the number of 
resorptions (early and late) and postimplantation loss per 
female in either dose group were similar. Additionally, there 
were no differences in the number of live fetuses in either dose 
group when compared to controls, and neither external anoma
lies nor malformations were observed. It was concluded that 
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isononyl isononanoate did not induce direct embryotoxicity or 
fetotoxicity at doses up to 300 mglkg per d. 

lsononyl Alcohol 
The developmental toxicity of isononyl alcohol using sexually 
mature, virgin Wistar rats of outbred strain Chbb/THOM was 
studied.88 The 2 types of isononyl alcohol, both identified as 
CAS No. 68515-81-1, tested were isononanol type 1 (purity 
2:99%) of commercial origin, consisting of roughly equivalent 
amounts of 3,4-, 4,6-, 3,6-, 3,5-, 4,5-, 5,6-dimethylheptanol-1; 
and Jsononanol type 2 (purity 2:99%) produced at BASF with 
4,5-diemthylheptanol-1 ( -23%), 4-methyloctanol-1 (29%), 
3-ethylheptanol-1 (3 %), 6-methyloctanol-1 (15%), and 
3-ethyl-4-methylhexanol ( 1 %) as main components. (Note: 
Based on these chemical composition data, there is reason to 
believe that neither chemical [type 1 or 2) is isononanol. 
However, it is evident that both are branched-chain nonanols.). 
The test substances were diluted (twice-distilled water, 
employing -0.005% Cremophor EL [PEG-35 Castor Oil] as 
emulsifier) to a standard dose volume of 5 mUkg body weight. 
Each test substance was administered by gavage (doses ranging 
from 1 to 10 mmollkg per d) to pregnant females (10/group) on 
days 6 to 15 post coitum. Two control groups were treated with 
either double-distilled water alone (control group 1) or water 
plus - 0.005% Cremophor EL (control group 2). 

Both isononanols (types 1 and 2) exhibited a marked degree 
ofmatemal and fetal toxicity at daily doses of7.5 and 10 mrnoll 
kg per d, and slight fetal effects at 5 mmollkg per d doses. Of 
the fetal findings (malformations, variations, or retaJdations), 
the only ones that were significantly different from controls 
were the number of fetuses with skeletal retardations in the 
5 mmollkg per d dose group (p < .1, both control groups) and 
the number with skeletal variations in this group (p < .05; 1 
control group). Dosing at 1 mmol/kg per d did not cause 
adverse effects. When pregnant females were dosed with 7.5 
mmollkg per d (isononanol type 1) in a supplementary experi
ment, the incidence of malformations (mainly related to the 
heart) was statistically significantly increased (P < .01 ; 1 con
trol group). Resorptions and postimplantation loss were also 
significantly increased (P < .01; 1 control group) at this dose 
level. For isononanol type 2, the only significant fetal findings 
(7.5 mmollkg per d doses) were the number of fetuses with 
skeletal retardations (P < .01, .05, 1 control group-both values), 
number of fetuses with skeletal variations (P < .051, 1 control 
group), number of fetuses with variations (P < .05, 1 control 
group), and number of fetuses with malformations (P < .05, 
1 control group). Resorptions were also significantly increased 
(P < .05 ; both control groups). 

Neopentyl Glycol 
A combined repeated dose and reproductive/developmental 
toxicity study on neopentyl glycol was performed using groups 
of male and female rats of the Sic: SD strain.32 The test sub
stance, in distilled water, was administered by gavage at doses 
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of I 00, 300, or 1000 mglkg per d. Control rats were dosed with 
distilled water. Male rats were dosed over a 42-day period and 
female rats were dosed from 14 days before mating to day 3 of 
lactation. 

There were no test substance-related effects on copulation, 
fertility, or the estrous cycle of rats, and the same was true 
during the lactation period. With the exception of 1 control rat, 
delivery was nonnal for all dams. There were no test substance
related abnormal findings in any of the pups delivered. 
The body weight gain of pups was normal up to day 4 of 
lactation. Test substance-related, abnormal gross findings were 
not reported for stillborn, dead pups, or pups killed at day 4 of 
lactation. Additionally, no developmental toxic effects were 
associated with test substance administration. The NOAEL for 
neopentyl glycol (P and F1 generations) was 1000 mglkg. 

Genotoxicity 

Pelargonic Acid 

In an Ames test, 89 the mutagenicity of pelargonic acid was 
evaluated with and without metabolic activation using 
Salmonella typhimurium strains T A98, T A 100, T A 1535, 
TA1537, and TAI538. The test substance (in dimethyl sulfox
ide [DMSO]) was evaluated at doses ranging from I 00 to 5000 
f.Lg/plate in this reverse mutation assay. Pelargonic acid did not 
cause a positive increase in the number of histidine revertants 
per plate in any of the tester strains, with or without metabolic 
activation, and, therefore, was nonmutagenic. 

The mutagenicity of pelargonic acid was evaluated in a 
forward mutation assay, using the L5178Y mouse lymphoma 
cell line.90 In preliminary cytotoxicity assays, pelargonic acid 
(in DMSO) induced dose-related cytotoxicity and was com
pletely toxic at a concentration of 4000 J.lg/mL (without meta
bolic activation) and at a concentration of 2000 f.Lg/mL (with 
metabolic activation). In forward mutation assays without 
metabolic activation (concentrations of 150-1600 f,lg/mL), 
pelargonic acid did not induce repeatable increases in the 
mutant frequency. In assays with metabolic activation, dose
related increases in the mutation frequency that exceeded the 
minimum criterion for a positive response were observed at 
concentrations ranging from 50 to 600 f.Lg/mL. These increases 
were primarily due to increases in small colonies considered to 
reflect gross chromosomal changes rather than small changes 
within a gene. Results for pelargonic acid were positive with 
metabolic activation but negative without metabolic activation. 

The mutagenicity of pelargonic acid was evaluated in the in 
vivo micronucleus assay.91 Three groups ofiCR mice (5 males, 
5 females/group) received pelargonic acid, in corn oil, at oral 
doses of 1250, 2500, and 5000 mglkg, respectively. After dos
ing, the animals were killed and bone marrow was extracted. 
Pelargonic acid did not induce a significant increase in micro
nuclei in bone marrow polychromatic erythrocytes and was 
considered nonrnutagenic in this assay. 

The National Toxicology Program92 evaluated the muta
genicity of pelargonic acid (in dimethylsulfoxide) in 
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Salmonella typhimurium strains T A 98 and T A 100 using the 
Ames preincubation assay. Pelargonic acid was tested at doses 
up to 5000 J.lg/plate with and without metabolic activation, and 
results were negative in each strain. 

Cetearyl Nonanoate 
The mutagenicity of cetearyl nonanoate (in acetone; doses up 
to 5000 f.lg/plate) was evaluated in the Ames test using Salmo
nella typhimurium strains TAI535, TA1537, TAI02, TA98, 
and TAI00.58 Results were negative with and without meta
bolic activation. 

Cetearyllsononanoate 

A genotoxicity study evaluated Cetiol SN ( cetearyl isononano
ate, percentage not stated) at concentrations up to 5000 f.lg/plate 
with and without metabolic activation.77 Neither toxicity nor 
reverse mutations were observed over the range of concentra
tions tested, and Cetiol SN was classified as nonmutagenic. 

Ethylhexyl lsononanoate 

The mutagencity of ethylhexyl isononanoate (in acetone; doses 
up to 5000 f.lg/plate) was evaluated in the Ames test using the 
bacterial strains stated immediately above.93 Results were neg
ative with and without metabolic activation. 

lsononyllsononanoate 

The mutagenicity of isononyl isononanoate (in ethanol) was 
evaluated using the following Salmonella typhimurium strains 
with and without metabolic activation: TA1535, TAI537, 
TA98, TA100, and TA102.94 Anthramine served as the positive 
control for assays with metabolic activation and the following 
chemicals served as positive controls for nonactivation assays: 
sodium azide, 9-aminoacridine, 2-nitrofluorene, and mitomy
cin C. Isononyl isononante was not mutagenic at doses up to 
5000 J.lg/plate with or without metabolic activation. All posi
tive controls were mutagenic. 

Neopentyl Glycol Diisononanoate 
The Ames test was also used to evaluate the mutagenicity of 
neopentyl glycol diisononanoate (in acetone; doses up to 5000 
J.lg/plate) in the Salmonella typhimurium strains mentioned in 
the preceding study.63 Results were negative with and without 
metabolic activation. 

PEG-5 lsononanoate 
A battery of mutagenicity tests on PEG-5 isononanoate was 
performed.64 Ames test results (doses up to 5000 J.lg/plate ± 
metabolic activation) were negative in the Salmonella typhi
murium strains mentioned in the preceding section on cetearyl 
nonanoate. The mutagenicity of a formulation containing 
water, trideceth-9, and 29% PEG-5 isononanoate was 
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evaluated in a chromosomal aberration assay involving human 
lymphocytes in vitro. The highest test concentration of the 
formulation was 5000 ~g formulation/mL (1450 ~L PEG-5 
isononanoate/mL). Dose-dependent increases in chromosomal 
aberrations, with metabolic activation, were within the range of 
the laboratory's historical control data and, thus, considered 
biologically irrelevant. Clastogenicity was not observed with 
or without metabolic activation. The mutagenicity of the same 
formulation and maximum test concentration was evaluated in 
the mammalian cell gene mutation test (mouse lymphoma 
assay) using the L5178Y/TK+'- cell line with and without 
metabolic activation. Results were negative with and without 
metabolic activation. 

Neopentyl Glycol 

The mutagenicity of neopentyl glycol was evaluated using Sal
monella typhimurium strains TA100, TA 1535, TA98, and 
T A 153 7 and Escherichia coli strain WP2 uvrA. 32 Mutagenicity 
was evaluated at doses up to 5000 J.lg/plate with and without 
metabolic activation. The minimum dose at which toxicity to 
bacteria was observed, with and without metabolic activation, 
was >5000 J.lg/plate. Results for neopentyl glycol were classi
fied as negative in this assay. The mutagenicity of neopentyl 
glycol was also evaluated in an assay involving Chinese ham
ster CHL cells. Test substance (in distilled water) doses up to 
1.0 mg/mL were evaluated and results were classified as 
negative. 

An Ames test and a chromosomal aberration test, using 
Chinese hamster lung (CHL/IU) cells, on neopentyl glycol 
were conducted on neopentyl glycol.95 In the latter assay, pro
liferating cells were treated with neopentyl glycol for 6 hours 
(short term) with and without metabolic activation. These cells 
were also treated with neopentyl glycol for 24 and 48 hours 
continuously without metabolic activation. Ames test results 
were negative. In the chromosomal aberrations test, results for 
neopentyl glycol were negative at doses manifesting 50% or 
<50% cytotoxicity (or at 5 mglmL or 10 mmol/L). Negative 
chromosomal aberration test results (with and without meta
bolic activation) were associated with short-term as well as 
continuous treatment assays. 

Methyl Pelargonate 
The anticlastogenic potential of methyl esters of fatty acids was 
evaluated in vivo in the chromosomal aberration assay using 
Chinese hamster bone marrow cells. 96 Chinese hamsters of 
both sexes were gavaged (single oral dose) with the methyl 
ester of pelargonic acid, followed immediately by dosing with 
the mutagenic alkylating agent, busulfan (1,4- butandiolbis
methane sulphonate). The chromosome-breaking activity of 
bisulfan was not modulated by the methyl ester of pelargonic 
acid (C9) and other short-chain fatty acids. However, the 
methyl esters of fatty acids ranging from lauric acid (C12) up 
to nonadecanoic acid (C 19) reduced the rate of aberrant meta
phases from 9.4% to -3% at doses of 100 mg!kg and less. 
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Carcinogenicity 
The dermal carcinogenicity of undiluted pelargonic acid was 
evaluated using groups of 50 male C3H/HeJ mice. 97 Pelargonic 
acid (dose = 50 mg!kg) was applied twice weekly to interscap
ular skin (clipped free of hair) on the back for 80 weeks or until 
a neoplasm was grossly diagnosed as an advanced tumor. 
All surviving mice were killed between 80 and 83 weeks. Other 
groups included in the study were an untreated control group, a 
group treated with mineral oil, and a positive control group 
(0.05% benzo(a)pyrene in mineral oil). Sixty-six percent of the 
mice in the pelargonic acid-treated group survived to week 78, 
compared to 52% and 64% for untreated and mineral oil con
trols, respectively. None of the positive control mice receiving 
applications of 0.05% benzo(a)pyrene survived to week 78. 
Forty-two mice treated with pelargonic acid lived long enough 
to have sufficient exposure to develop a tumor within the aver
age latent period. 

The following nonneoplastic skin lesions were observed in 
pelargonic acid-treated mice: ulcer (7 mice), skin pigmentation 
(41 mice), fibrosis (48 mice), scar formation (14 mice), 
acanthosis (48 mice), and hyperkeratosis (40 mice). The 
authors noted that hyperplasia of the dermis (fibrosis), acantho
sis, and hyperkeratosis are common findings in areas of mouse 
skin that have been clipped free of hair. There was no evidence 
of gross skin tumors in pelargonic acid-treated mice or in the 2 
control groups. Gross skin tumors were reported for 46 positive 
control mice. The incidence of hepatocarcinomas in the test 
group was at least as high as that in the negative control groups 
after 80 weeks.97 

Clinical Assessment of Safety 

Skin Irritation and Sensitization 
Data from predictive and provocative human skin irritation and 
sensitization testing on pelargonic acid and related ingredients 
are summarized in Table 4. 

Pelargonic acid is a known skin irritant, based on the results 
of both predictive and provocative human skin irritation stud
ies. In predictive tests, pelargonic acid-induced skin irritation at 
concentrations ranging from 5% to 80%; ethyl pelargonate was 
a skin irritant at a concentration of20% but not 12%. Predictive 
human skin irritation test results for undiluted cetearyl nonano
ate, Cetiol SN ( cetearyl isononanoate, percentage not stated) at 
a concentration of 20%, and undiluted neopentyl glycol diiso
nonanoate were negative, and the same was true for predictive 
human skin irritation and sensitization studies on cetearyl non
anoate, ethylhexyl isononanoate, and neopentyl glycol diisono
nanoate, all undiluted, and product formulations containing 
isodecyl isononanoate (51.35%) and isononyl isononanoate 
(3.552%). Similarly, predictive human skin sensitization stud
ies on 12% pelargonic acid, 12% ethyl pelargonate, and for
mulations containing the following pelargonic acid esters were 
negative: cetearyl isononanoate ( 1.5%), cholesteryl nonanoate 
(20.86%), isotridecyl isononanoate (4.3%), isodecyl isono
nanoate (2.6%), isononyl isononanoate (24.66%), and PEG-5 
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Table 4. Skin Irritation and Sensitization Studies on Pelargonic Acid, Nonanoate Esters, and Related Chemicals 

Test Substance Participants Tested Test Protocol Results References 

Predictive Tests-skin irritation 
Pelargonic acid 

0.0 I, 0.1, 0.5, and 1.0 moi/L 20 male participants: 0.5 moi/L 24 hours Al-test patch application to Erythematous reactions: 7 participants Stillman et ai'JII 
(in propanol) application ( I 0 participants) Interscapular area, 10 applications (0.5 mol/l), I 0 participants (I .0 molll), 

and 1.0 mol/l (I 0 participants); total/dose (0.04 ml volume; and 5 participants (0.0 I and 0.1 mol/l) 
0.0 I and 0.1 mol/l intradermal application area [cm2

) not stated); 
injections (5 participants) I 0 intradermal injections (0. I ml/ 

injection) total /dose 
5%, 10%,20%, and 39.9% I 16 male participants 48-hour patch (AI-test disc) applica- Skin irritation in > 90% of participants at Wahlberg and Maibach99 

(in propanol) tion to upper back; 0.04 mlldose 48 and 96 hours post application (20% 
(application area [cm2

) not stated) and 39.9% concentrations); skin 
irritation in 54.3% of participants at 
48 hours and in 48.5% of participants at 
96 hours ( 10% concentration); skin 
irritation in 12.9% of participants at 
48 hours and in I 3.9% of participants at 
96 hours (5% concentration) 

20% (in propanol; pH of 4.3) 16 participants (10 males, 24-hour closed patch (12 mm· Erythema and slight infiltration at Agner and Serup 100 

6 females) diameter Finn chamber) 24 hours; occasional slight crusting at 
application to anterolateral 48 hours 
surface of both upper arms; dose 
volume/cm2 not stated 

40%, 60%, 70%, and 80% 42 male participants 40% 48-hour patch (8 mm diameter Finn Positive reactions: 2 of 12 participants Willis et al101 

(in propanol) ( 12 participants), 60% chamber) application to volar (40% concentration); 20 of 32 
(32 participants), 70% forearm (30 J.ll/cm2

) participants (60%); 2 of 32 participants 
(32 participants), and 80% (70%); and 28 of 28 participants (80%) 
(28 participants) 

Agner and Serup102 20% (in propanol) 16 participants 24-hour dosed patch ( 12 mm Mean irritation score of 2 (moderate 
diameter Finn chamber) positive reaction) at 24 hours; mean 
application to anterolateral score of I (weak positive reaction) at 
surface of both upper arms; dose 
volume/cm2 not stated 

96 hours 

Pelargonic acid 
48-hour patch (8 mm diameter Finn Mild to moderate skin irritation at I hour Willis et a1 103 80% (in propan- I -(w/w) I 0 male participants 

I 00% propylene glycol) chamber) application to volar post removal 
forearm (30 J.ll/cm2

) 

Agner and Serup 104 20% (in propanol) 20 participants (I 2 males , 24-hour dosed patch ( 12 mm Skin irritation in all participants at 24 h. 
8 females;) diameter Finn chamber) 

application to flexor side of both 
upper arms (0.06 mlldose; 
application area [ cm2

) not stated) 
Most of the irritation reactions were mild Willis et a1 105 80% (in propanol, I 00% I 0 male participants 48 h patch (8 mm-diameter Finn 

propylene glycol) chamber) application to volar 
forearm (30 1-111cm2

) 

to moderate at I h post-removal 

!-.) 

"' (continued) ....., 
V> 
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(I) Table 4. (continued) 

Test Substance 

I 0%. 20%. 40%. and 80% 
(in propanol) 

Cetearyl isononanoate 
20% Cetiol SN 

Cetearyl nonanoate 
Undiluted chemical 

Participants Tested Test Protocol Results References 

152 female participants; 37 were 47-hour patch (8 mm diameter FiM Erythema was more severe at 48 hours Reiche et al 106 

atopic chamber) application to right and 
left lower back 

than at 96 hours at sites on the left and 
right lower back (P < .00 I). Except for 

21 participants 

52 participants 
(males and females) 

the 20% concentration (on left lower 
back),decreased erythema with time 
was noted at each concentration 

24-hour occlusive application No skin irritation 
(Finn chambers) 

48-hour occlusive patch application No skin irritation 
(0.2 g) to upper back; application 
area [cm2

) not stated 

Kleber and Hoffmann-Dorr77 

Symrise GmbH & Co. KG58 

Neopentyl glycol diisononanoate 
Undiluted chemical 52 participants Preceding patch test procedure; No skin irritation Symrise GmbH & Co. KG 

2010c63 

PEG-5 isononanoate 
Experimental fonnulation 

containing 14.5% PEG-5 
isononanoate 
Ethyl pelargonate 

Concentration not stated 

12% in petrolatum) 
20% (w/w) in petrolatum 

Provocative tests-skin irritation 
Pelargonic acid 

5%, I 0%. 20%, and I 00% 
(in propanol) 

1%. 5%. 10%, 20%. and 
39.9% (in propanoQ 

Skin irritation and sensitization 
Predictive tests 

Cetearyl nonanoate 

(males and females) application area [cm2
) not stated 

53 participants 48-hour occlusive patch application No skin irritation Symrise GmbH & Co. KG64 

(0.2 g) to upper back; application 
area [cm2

) not stated 

5-minute to 5-hour application No skin irritation Opdyke so 
period 

48-hour closed patch test No skin irritation 
I 0 healthy participants (4 males. 24-hour occlusive patch test No skin irritation 

Opdyke 50 

Smith et al 107 

6 females;) 

75 participants with allergic 
contact dermatitis patients 
(males and females) 

I 00 hospitalized participants with 
skin disease (54 males, 
46 females;) 

48 h patch (Al·test disc) application 
(0.04 ml) to upper back; applica
tion area [cm1 not stated 

48 h patch (AI-test disc, saturated 
with solution) application to 
upper back; dose volumelcm1 not 
stated 

Dose related skin irritation observed. in Wahlberg and Maibach 108 

I 00% of all participants tested and with 
I 00% concentration; 98.3% of all 
participants with 20% concentration. 

Irritation reactions (lowest test Wahlberg et al 109 

concentration producing a reaction): 
1.0% pelargonic acid (I male; 2 females). 
5.0% (23 males; 9 females). 10.0% 
(18 males; 22 females). 20.0% (12 males; 
13 females). and 39.9% (all patients) 

(continued) 

Distrbuted for comment only -- do not cite or quote 
 



...... 
~ 
"' 

Table 4. (continued) 

Test Substance 

Undiluted chemical 

Ethylhexyl isononanoate 
Undiluted chemical 

lsodecyl isononanoate 

Participants Tested 

I 06 participants 
(males and females) 

52 participants (males 
and females) 

Makeup product containing I 0 I normal participants ( 18 to 

5 1.35% 65 years old) 

lsononyl isononanoate 
Lipstick containing 3.55% 

Lipstick containing 3.13% 

53 participants 

97 participants 

Neopentyl glycol diisononanoate 
Undiluted chemical I 06 participants (males and 

females) 

Predictive tests--skin sensitization 
Pelargonic acid 

12% in petrolatum 
Cetearyl isononanoate 

Liquid makeup remover 
containing 1.5% 
Cholesteryl nonanoate 

25 normal participants 

25 normal participants ( 18 to 
65 years old) 

Lipstick containing 20.86% 28 normal participants (21-57 
years old) 

lsotridecyl isononanoate 
Facial cream containing 4.3% 28 normal participants ( 19 to 

63 years old) 
lsodecyl isononanoate 

Test Protocol 

RIPT. 24-hour occlusive patch 
applications, 0.2 g per patch, to 
upper back (induction and 
challenge); application area [cm2

) 

not stated 

RIPT same as in preceding study, 
except semiocclusive patches 
used 

RIPT. 24-hour semiocclusive patch 
applications to upper back 
(induction and challenge); dose 
volume/cm1 not stated 

Results 

No skin irritation or sensitization 

Skin irritation in I 0 participants. No 
allergic contact sensitization 

6 participants with ± or I+ reaction 
during induction. 3 participants with ± 
reaction after challenge. Makeup 
product had no dermal irritation or 
sensitization potential. 

RIPT. 24-hour semiocclusive patch No skin reactivity 
applications,0.2 g per patch, to 
back (induction and challenge); 
dose volume/cm2 not stated 

RIPT. 24-hour semiocclusive patch No skin reactivity 
applications,0.2 g per patch, to 
back (induction and challenge); 
dose volume/cm2 not stated 

RIPT. 24-hour occlusive patch No skin irritation or sensitization 
applications, 0.2 g per patch to 
upper back (induction and 
challenge); application area [cm2

] 

not stated 

Maximization test No sensitization 

Maximization test No contact allergy 

Maximization test No contact allergy 

Maximization test No contact allergy 

References 

Symrise GmbH & Co. KG58 

5ymrise GmbH & Co. KG64 

Clinical Research Laboratories, 
lnc.IIO 

Consumer Product Testing 
Company Ill 

Consumer Product Testing 
Company 112 

Symlise GmbH & Co. KG63 

Opdyke so 

KGL, Inc. Ill 

KGL, lnc.114 

KGL lnc.11s 

(cOC'\OOued) 
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Table 4. (continued) 

Test Substance Participants Tested Test Protocol 

Day cream containing 2.6% 26 normal participants (26 to 65 Maximization test 
years old) 

lsononyl isononanoate 
Eye shadow containing 

24.66% 
26 normal participants ( 18 to 65 Maximization test 

years old) 

Results 

No contact allergy 

No contact allergy 

PEG-S isononanaote 
Experimental formulation 

containing 14.5% PEG-5 
isononanoate 

53 normal participants RIPT. Patch applications, 0.2 g per No allergic contact sensitization 

Ethyl pelargonoate 
12% in petrolatum 25 normal participants 

Provocative test-skin sensitization 
Cetearyl isononanoate 

Undiluted Cetiol SN 20 participants with eczema 

occlusive patch, to upper back 
(induction and challenge); 
applkation area [cm2

] not stated 

Maximization test 

RIPT. 24-hour applications under 
Beiersdorf test plaster 

lsotridecyl alcohol 
S% in petrolatum 229 participants with dermatitis 24-hour or 48-hour patch 

applications 

No sensitization 

No irritation/sensitization 

No sensitization 

References 

KGL, lnc. 116 

KGL lnc. 117 

Symrise GmbH & Co. KG64 

Opdyke 5° 

Herzberg118 

Geier et al119 
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isononanoate (14.5%). Results were negative for undiluted 
Cetiol SN (cetearyl isononanoate, percentage not stated) and 
5% isotridecyl alcohol in provocative human skin sensitization 
studies. 

E.pidermal Proliferation and Apoptosis 

Alterations in the proliferative capacity of human epidermis 
following topical exposure to pelargonic acid (80% [v/v] in 
propan-1-ol) were investigated 120

. Finn chambers containing 
the test substance were applied to the volar aspect of the fore
ann of each of 10 healthy, nonatopic male participants for 48 
hours. Punch biopsies were removed from each application 
site. Samples of normal skin were also obtained. Compared 
to the vehicle control, pelargonic acid induced a statistically 
significant (P < .05) increase in the density of proliferating 
keratinocytes (ie, increase in mitotic activity). 

The effect of 80% pelargonic acid (in propan-1-ol) on 
Langerhans cells and on epidermal proliferation and apoptosis 
was studied. 121 Punch biopsies were obtained from the volar 
forearm of 46 participants with irritant contact dermatitis 
(25 males and 21 females) and 10 healthy participants, follow
ing application of the test substance (Finn chambers) and 
vehicle control to the skin for up to 48 hours. A higher number 
of Langerhans cells/mm basement membrane in the patients, 
compared to controls, was reported. However, there was no 
difference in the number of dendrites/Langerhans cell or in 
dendrite length. Pelargonic acid caused a decrease in keratino
cyte proliferation after 24 hours of exposure, but a return to 
basal levels was observed after 48 hours. Pelargonic acid 
induced epidermal cell apoptosis after only 6 hours of expo
sure and dramatically decreased the Langerhans cell number 
after 24 and 48 hours of exposure. Apoptosis was induced 
in over half of the Langerhans cells that were present after 
24 and 48 hours. 

E.ffect on CD I a and Intercellular Adhesion Molecule I 
Expression 

The possibility of differences in the interaction between differ
ent irritants (pelargonic acid and SLS) and immunological 
parameters in the epidermis were investigated in 9 healthy 
participants. 122 The reactions were evaluated by immunohisto
chemistry using monoclonal antibodies directed against CD1a, 
CD3, and intercellular adhesion molecule 1 (ICAM-1) mole
cules. Initially, occlusive patch tests (Finn chambers) involving 
the following 3 groups were conducted. In group 1 (2 males and 
1 female), 2% SLS and 4% SLS in distilled water (w/v) and 
distilled water alone were applied under occlusion for 24 hours, 
and biopsies were obtained at 48 hours. In group 2 (3 males), 
20% pelargonic acid and 80% pelargonic acid in isopropanol 
(v/v), and isopropanol alone were applied under occlusion for 
24 hours, and biopsies were obtained at 48 hours. In group 3 
(3 males), 4% SLS in water and 80% pelargonic acid in iso
propanol were applied under occlusion for 24 hours; biopsies 
were obtained immediately after Finn chamber removal. 
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At 48 hours (groups 1 and 2), marked edema was observed 
at the 4% SLS site; this reaction was greater in severity when 
compared to those induced by 20% and 80% pelargonic acid. 
At 24 hours (group 3), the reactions to 4% SLS and 80% pelar
gonic acid were similar. Reactions were not induced by the 
distilled water or isopropanol vehicle. At both 24 and 48 hours, 
an exposure-related (SLS and pelargonic acid) increase in the 
number of CD3+ cells in the upper part of the dennis was 
observed. A minor increase in CD3 + cells following exposure 
to distilled water, but not isopropanol, was also observed at 48 
hours. Few CD3+ cells were also identified in the epidermis 
following SLS and pelargonic acid exposure. 

Differences in ICAM-1 expression in the epidermis 
following SLS and pelargonic acid exposure were observed. 
Following SLS exposure, an increase in ICAM-1+ keratino
cytes at 24 and 48 hours was noted. A tendency toward 
increased numbers of CD 1 a+ cells was noted at 4 8 hours after 
treatment with 4% SLS. A definite decrease in the number of 
COla+ cells was observed following exposure to 80% pelar
gonic acid. Reactivity of ICAM-1 was not detected in the epi
dermis following exposure to 20% or 80% pelargonic acid. 
Increased levels of ICAM-1 expression were observed in the 
epidermis following exposure to both water and isopropanol 
controls. In the control biopsies, 3 of9 specimens had ICAM-1 
reactivity (single cells or few keratinocytes). It was concluded 
that different irritants applied to the skin surface may induce 
different responses in epidermis measured with markers for 
immunological components, although the clinical picture indi
cates primary irritancy. 122 

Case Reports 

Cetearyllsononanoate 
In a case report, 123 a 23-year-old female with a history of 
allergic contact dermatitis developed acute dermatitis after 
application of a urea-based moisturizing cream containing 
cetearyl isononanoate. The participant was patch tested 
(repeated open application test) with ingredients of the cream, 
each diluted to a concentration identical to that in the product. 
Allergic reactions to the cream (day 2: ++; day 4: ++) and 
cetearyl isononanoate (day 2: negative; day 4: ++), both 
diluted to concentration of 4% in liquid mineral oil were 
reported. Patch test results for 4% cetearyl isononanoate were 
negative in 10 voluntary control participants on days 2, 3, and 4. 

lsononyllsononanoate 
In a case report, 124 a 40-year-old, nonatopic female presented 
with contact cheilitis following application of a lipstick product 
containing isononyl isononanoate in 2002. In 2007, she pre
sented with severe contact dermatitis on the eyelids following 
application of a new lipstick product containing isononyl 
isononanoate to the eyelids. Patch test results for isononyl 
isononanoate were positive. Additional patch testing (patch test 
chambers on forearm) was performed, and reactions were 
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scored according to International Contact Dermatitis Research 
Group criteria on days 2 and 4 and later. Strong (vesicular) 
positive reactions were observed at all tested ethanolic dilu
tions of isononyl isononanoate, from 20% (actual use concen
tration in product) to 1%. The patient developed severe edema 
of the entire test site. Patch test results for isononyl isononano
ate (5% in ethanol) were negative in 20 control participants. 
Further patch testing in 2008 to identify possible cross
reactions did not yield further positive reactions. 

Summary of Information From Earlier CIR 
Safety Assessments 

Propylene Glycol Esters and Diesters-lnc/uding 
Propylene Glycol Dipelargonate 

There were limited data on many ofthe propylene glycol esters 
and diesters. There were data indicating that propylene glycol 
dicaprylate/dicaprate was a minimal dermal irritant and was 
not comedogenic. In the discussion, it was noted that the 
caprylic (8-carbon chain)/capric (10-carbon chain) moiety is 
similar to the dipelargonate (9-carbon chain) moiety. Propylene 
glycol dipelargonate enhanced the skin penetration of caffeine 
and testosterone through human stratum corneum in vitro. 

Overall, the Panel relied substantially on the prior reviews 
of the following ingredients previously reviewed to demon
strate overall safety of this group: 

• propylene stearate for mutagenicity, chronic toxicity, and 
skin sensitization; 

• caprylic/capric triglyceride for reproductive toxicity, 
chronic toxicity, and skin sensitization; 

• coconut acid for chronic toxicity, tumor promotion, skin 
sensitization, phototoxicity, and photosensitization; 

• isostearic acid for skin sensitization, photosensitization, 
and phototoxicity; 

• lauric, myristic, and oleic acids for reproductive toxicity, 
carcinogenicity, skin sensitization, and photosensitization; 

In the original safety assessment of isostearic acid, two 
reports that discussed metabolism were noted. One study con
cluded that rat liver homogenate acyl coenzyme A synthetase 
was found to activate isostearic acid. In another study that 
focused specifically on metabolism of iso-fatty acids versus 
straight-chain fatty acids, it was reported that metabolism is 
similar by the mitochondrial and microsomal fractions of rat 
liver homogenate. The straight-chain fatty acids are succes
sively oxidized at the P carbon to yield 2-carbon fractions. 
The iso-fatty acids also follow that path but, in addition, are 
oxidized at the co carbon to ultimately form 3-carbon dicar
boxylic acids. The enzymes catalyzing the co-hydroxylation are 
present in the mitochondrial and microsomal fractions, whereas 
the enzymes catalyzing further oxidation into carboxylic acids 
are in the soluble fractions of rat liver homogenate. 

In the discussion, the Panel did note a concern about dermal 
penetration enhancement with propylene glycol dipelargonate. 

International journal of Toxicology 30(5upplement 3) 

It has been shown that propylene glycol dipelargonate 
enhances the skin penetration of caffeine through human stra
tum corneum in vitro. 

Butyl, Cetyl, Isobutyl, lsocetyl, Isopropyl, Myristyl, and 
Octyl (Now Ethyhexyl) Stearate 

Few data were available that demonstrated the metabolic fate 
of the iso forms compared to straight-chain forms beyond not
ing that aliphatic esters are hydrolyzed to the corresponding 
alcohol and fatty acid and further metabolized. One study was 
provided in which isopropyl stearate, diluted in 9,10-3Hr 
labeled oleic acid, was given by gavage to thoracic duct fistula 
rats. Radiolabel was found in lymph lipids, suggesting a dietary 
origin. Less than 10% of the recovered radio label was in the 
form of the isopropyl ester and, conversely, over 95% of 
the radio label was in triglycerides, leading to the suggestion that 
the isopropyl ester is hydrolyzed in the intestine and that the fatty 
acids thus liberated are reesterified before distribution to lymph 
lipids. 

Safety test data indicated low acute oral toxicity, no 
reproductive toxicity, and minimal skin irritation but no skin 
sensitization, phototoxicity, or photosensitization. The discus
sion noted the absence of data on comedogenicity. 

Decyl and lsodecyl Oleate 

These fatty acid esters have low acute oral toxicities, but few 
other toxicity data were available. They can be minimal-to
moderate dermal irritants but are not sensitizers in human and 
animal tests. No metabolic fate information relevant to the 
esters was available. 

Summary 
Pelargonic acid and nonanoate esters are cosmetic ingredients 
that function as skin-conditioning agents in cosmetics. 
The following ingredients are reported as being used: butylene 
glycol diisononanoate, cetearyl isononanoate, cetearyl nonano
ate, cetyl isononanoate, cholesteryl nonanoate, diethylene 
glycol diethylhexanoate/diisononanoate, dipentaerythrityl 
pentaisononanoate, ethylhexyl isononanoate, isodecyl isono
nanoate, isononyl isononanoate, isotridecyl isononanoate, 
tridecyl isononanoate, ethylhexyl pelargonate, neopentyl glycol 
diisononanoate, cetearyl nonanoate, cetyl isononanoate, dipen
taerythrityl pentaisononanoate, neopentyl glycol diisononano
ate, PEG-2 diisononanoate, PEG-S isononanoate, 
pentaerythrityl tetraisononanaote, polyglyceryl-20 octaisono
nanoate, and pentaerythrityl tetrapelargonate. Current ingredi
ent us e concentrations range from 0.01 % (cholesteryl 
nonanoate) to 74% (ethylhexyl isononanoate). 

The following chemicals do not absorb significantly in the 
250 to 400 nm range: neopentyl glycol diisononanoate, 
cetyl nonanoate + stearyl nonanoate, trideceth-9 + PEG-5-
isononanoate + water, glyceryl triisononnoate + glyceryl 
diisononanoate, and ethylhexyl isononanoate. 
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Straight-chain pelargonic acid esters are likely hydrolyzed 
to component alcohols and pelargonic acid, which is further 
metabolized by ~-oxidation. !so-fatty acids and straight-chain 
fatty acids both are metabolized at the ~-carbon to yield 2· 
carbon fractions by mitochondrial and microsomal fractions 
of rat liver homogenate. Additionally, iso-fatty acids are oxi
dized at the (l) carbon to ultimately form 3-carbon dicarboxylic 
acids. The enzymes catalyzing the ro-hydroxylation are present 
in the mitochondrial and microsomal fractions, whereas the 
enzymes catalyzing further oxidation into carboxylic acids 
are in the soluble fractions of rat liver homogenate. With the 
exception of pelargonic acid and ethyl pelargonate, specific 
information relating to the metabolism of the remaining ingre
dients reviewed in this safety assessment was not identified in 
the published literature. Branched-chain fatty acid metabolism 
involves initialrx-oxidation, which is followed by the ~}-oxidation 
pathway. 

Octanol-water partition coefficient (logP) and mw data 
included in the safety assessment may be used to predict the 
skin penetration potential of pelargonic acid and its esters/ester 
moieties. Most of the ingredients reviewed in this safety assess
ment have a logP of >5 and a mw of <500. Compounds with a 
JogP of >5 and a mw of >500 are Jess likely to penetrate the 
skin. For example, cholesteryl nonanoate has a logP of 10 and a 
mw of>500, suggesting that dermal absorption is unlikely. The 
skin penetration enhancement effect ofpelargonic acid on other 
chemicals has been demonstrated in vitro using human stratum 
corneum and hairless rat skin. The percutaneous absorption of 
isononyl alcohol was reported in an acute dermal toxicity study 
using rabbits with abraded skin and occlusion of the site. 

An acute inhalation LCSO of 1.34 mg/L was reported for 
pelargonic acid in a study involving rats. Inhalation exposure to 
isononanoic acid caused a concentration-dependent decrease in 
respiratory frequency in mice, and an RD50 of 420 mglm3 was 
reported. Few and no deaths were reported for mice/rats and 
guinea pigs, respectively, following inhalation exposure to iso
nonyl alcohol at a concentration of 21.7 mg/L. 

Pelargonic acid and the esters for which data are available 
are not significant acute oral toxicants (LD50s > 1 glkg) or 
acute dermal toxicants (lowest LD50 reported = 5 glkg). 

Short-term oral dosing with pelargonic acid (in diet) yielded 
LOELs of 5000 ppm (for clinical pathology) and 100 ppm (for 
antemortem data) in rats. Overt signs of toxicity were not asso
ciated with higher doses in other short-term oral toxicity stud
ies. Short-term oral dosing with isononyl isononanoate induced 
liver and kidney toxicity in rats at doses up to 1000 mglkg per 
d. Limited numbers of rats given isononyl alcohol at I mmol!kg 
per d had no overt signs of toxicity. The NOAEL for neopentyl 
glycol in rats was 100 mglkg. Subchronic oral dosing with 1% 
ethyl pelargonate (in diet) did not result in any remarkable 
gross or microscopic findings in rats. However, subchronic oral 
dosing with Cetiol SN ( cetearyl isononanoate, percentage not 
stated) induced reversible fatty alterations in the liver of rats, 
and an NOAEL of 100 mglkg per d was reported. 

Repeated applications of pelargonic acid (25% in mineral 
oil) to the skin of rabbits in a 28-day study did not cause death, 
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and the random inflammatory changes observed in various 
organs were described as spontaneous. In other studies, dermal 
application of pelargonic acid to mice over a 3-day period did 
not cause death and a TDLo of 3000 mg!kg was reported. 
Short-term cutaneous dosing with isononyl isononanoate 
induced liver and adrenal toxicity in rats at doses up to 860 
mglkg per d. 

The ocular changes observed in a 28-day oral toxicity study 
(rats) on pelargonic acid were considered sporadic and unre
lated to treatment. In studies involving rabbits, pelargonic acid 
(0.1 mL) was severely irritating or mildly irritating. Neither 
isononyl isononanoate, ethylhexyl pelargonate (0.1 mL), nor 
Cetiol SN (cetearyl isononanoate, percenatge not stated) at a 
concentration of 10% (0.5 mL) induced ocular irritation in 
rabbits; however, both cetearyl nonanoate and neopentyl glycol 
diisononanoate (0.1 mL) induced minimal ocular irritation, and 
isononyl alcohol (0.1 mL) induced marked ocular irritation. 
PEG-5 isononanoate (0.1 mL) induced transient ocular reac
tions but was not classified as an ocular irritant. 

Undiluted pelargonic acid was a mild-to-severe skin irritant 
in rabbits and a severe skin irritant in guinea pigs but was not 
irritating to the skin of mice. However, undiluted cetearyl 
isononanoate was nonirritating to the skin of rabbits, but, as 
undiluted Cetiol SN (cetearyl isononanoate, percentage not 
stated), was slightly irritating to the skin of mice. The remain
ing studies involved rabbits only. Isononyl isononanoate 
(unknown concentration) and undiluted PEG-5 isononanoate 
were slightly/mildly irritating, and undiluted ethyl pelargonate 
was moderately irritating to the skin; however, undiluted iso
nonyl alcohol induced marked skin irritation. Skin irritation 
was not observed following the application of undiluted 
cetearyl nonanoate, cetearyl isononanoate, or undiluted ethyl
hexyl pelargonate. Repeated applications of Cetiol SN 
(cetearyl isononanoate, percentage not stated) to the rabbit ear 
at concentrations ranging from I 0% to 100% did not cause any 
alterations or produce structures typical of comedogenicity in 
the infrainfundibulum of hair follicles. 

In an RIPT, pelargonic acid (50% in com oil) induced skin 
irritation, but not sensitization, in guinea pigs. Sensitization test 
results for guinea pigs injected intracutaneously with Cetiol SN 
( cetearyl isononanoate, percentage not stated) at a concentra
tion of 25% did not differ from those of control guinea pigs. In 
guinea pig maximization tests, cetearyl nonanoate (10% in 
sesame oil) and undiluted neopentyl glycol diisononanoate 
were nonsensitizers; results for 50% cetearyl nonanoate in 
sesame oil and undiluted neopentyl glycol diisononanoate (for 
induction) were negative in preliminary skin irritation tests. 
Both the methyl ester and propyl ester of pelargonic acid (both 
at 0.2% and 2.0%) were said to have shown a sensitization 
tendency in a study examining the tissue response to pelargonic 
acid in the buccal mucosa of the rat. In mouse LLNAs (for 
sensitization potential), results were positive at pelargonic acid 
concentrations of ~50% and ~20% (no effect level = 1 0%) and 
negative for PEG-5 isononanoate at concentrations up to I 00%. 

Daily doses ofpelargonic acid up to I500 mglkg per d did 
not induce reproductive effects in inseminated female rats. 
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Results from other studies support pelargonic acid daily doses 
of 1500 mglkg per d as the NOEL for maternal/developmental 
toxicity in rats, and isononyl isononanoate daily doses of 
300 mglkg per d as the NOEL for developmental toxicity in 
rats. In a teratogenicity study on Cetiol SN ( cetearyl isononano
ate, percenatge not stated), the NOAEL for maternal toxicity 
and embryotoxicity/fetotoxicity was 1 000 mglkg body weight. 
Two branched-chain nonanols (perhaps incorrectly identified 
as isononanol) caused a marked degree of maternal and fetal 
toxicity in rats at daily doses of7.5 and 10 mmollkg per d and 
slight fetal effects at 5 mglkg per d doses. Neopentyl glycol at 
oral doses up to 1000 mglkg per d did not induce reproductive 
effects. 

While 1 mammalian cell assay of pelargonic acid was pos
itive with metabolic activation (doses up to 600 J,lg/mL), it was 
negative without metabolic activation. All other bacterial, 
mammalian cell, and in vivo assays for pelargonic acid (doses 
up to 5000 J.lg/plate or 5000 mglkg) and the following pelar
gonic acid esters (doses up to 5000 J.lg/plate) were negative: 
Cetiol SN ( cetearyl isononanoate, percentage not stated), 
cetearyl nonanoate, ethylhexyl isononanoate, isononyl 
isononanoate, neopentyl glycol diisononanoate, and PEG-S 
isononanoate. Negative results were also reported for neopen
tyl glycol at doses up to 5000 J.lg/plate (bacterial cells) and up 
to 5 mg/mL (mammalian cells). There was no evidence of gross 
skin tumors in mice dosed with undiluted pelargonic acid in a 
dermal carcinogenicity study. 

Pelargonic acid is a known skin irritant, based on the results 
of both predictive and provocative human skin irritation stud
ies. In predictive tests, pelargonic acid induced skin irritation at 
concentrations ranging from 5% to 80%; ethyl pelargonate was 
a skin irritant at a concentration of20% but not 12%. Predictive 
human skin irritation test results for undiluted cetearyl nonano
ate, Cetiol SN ( cetearyl isononanoate, percentage not stated) at 
a concentration of 20%, and undiluted neopentyl glycol diiso
nonanoate were negative, and the same was true for predictive 
human skin irritation and sensitization studies on cetearyl non
anoate, ethylhexyl isononanoate, and neopentyl glycol diisono
nanoate, all undiluted, and product formulations containing 
isodecyl isononanoate (51.35%) and isononyl isononanoate 
(3.552%). Similarly, predictive human skin sensitization stud
ies on 12% pelargonic acid, 12% ethyl pelargonate, and for
mulations containing the following pelargonic acid esters were 
negative: cetearyl isononanoate (1.5%), cholesteryl nonanoate 
(20.86%), isotridecyl isononanoate (4.3%), isodecyl isono
nanoate (2.6%), isononyl isononanoate (24.66%), and PEG-5 
isononanoate (14.5%). Results were negative for undiluted 
Cetiol SN (cetearyl isononanoate, percenatge not stated) and 
5% isotridecyl alcohol in provocative human skin sensitization 
studies. 

In other human studies, pelargonic acid (80%) increased the 
density of proliferating keratinocytes and caused epidermal cell 
apoptosis and a transient decrease in keratinocyte proliferation. 

In case reports, a moisturizing cream containing cetearyl 
isononanoate induced contact dermatitis and a lipstick contain
ing 20% isononyl isononanoate induced contact cheilitis. 

International journal of Toxicology 30(Supplement 3) 

Patch test results for 4% cetearyl isononanoate and 5% 
isononyl isononanoate were negative in healthy control partici
pants in these reports. 

Discussion 
The CIR Expert Panel recognizes that the pelargonic acid 
branched esters included in this safety assessment are not pure 
substances but are always mixtures. The INCI name for each 
pelargonic acid branched ester actually refers to a mixture with 
general properties that, in many instances, cannot be fully char
acterized. Regardless, the material, as supplied to the industry 
for use in cosmetics, is the same material that is used in safety 
testing. While specific data on the metabolic fate of the 
branched esters included in this safety assessment were not 
found, data on phytanic acid, a 20-carbon branched fatty acid, 
indicate that the ex-methylene group is oxidatively excised 
(ex-oxidation) in mammalian microsomes, yielding pristanic 
acid. Pristanic acid is then metabolized via the ~-oxidation 
pathway. These data were deemed representative of the meta
bolic pathways for branched fatty acids in general. 

The Expert Panel noted the availability of acute inhalation 
toxicity data on pelargonic acid, isononanoic acid, and isononyl 
alcohol, but not on any other ingredients that are being 
reviewed in this safety assessment. However, in the absence 
of these data, the Panel determined that the ingredients 
included in this review can be used safely in hair sprays, 
because the product particle size is not respirable. The Panel 
reasoned that the particle size of aerosol hair sprays (around 
38 J.lm) and pump hair sprays (>80 J.lm) is large compared to 
respirable particle sizes (:51 0 J.lffi) . The Panel expressed 
concern over the findings of liver steatosis and acidophilic 
globules in the renal cortical tubules of male rats in both 
short-term oral and dermal toxicity studies on isononyl isono
nanoate but also acknowledged industry comments on the 
effect that high-fat diets produce liver steatosis. This sex- and 
species-specific hyaline droplet nephropathy was not consid
ered relevant to man because the alpha-2-microglobulin protein 
is absent from man as well as many species. 

Because animal sources of cetearyl isononanoate, cetyl iso
nonanoate, cholesteryl nonanoate, dihydrocholesteryl nonano
ate, and isostearyl isononanoate have been reported, the Panel 
was also concerned with the dangers inherent in using animal
derived ingredients, namely the transmission of infectious 
agents. The CIR Expert Panel stressed that the preceding ingre
dients must be free of detectable pathogenic viruses or infec
tious agents. Suppliers and users of these ingredients must 
accept responsibility for assuring that these ingredients are risk 
free. Tests to assure the absence of a pathogenic agent in the 
ingredients, or controls to assure derivation from pathogen-free 
sources are two approaches that should be considered. 

The Expert Panel also recognized that pelargonic acid and 
related ingredients, because of the skin penetration enhance
ment property of pelargonic acid in the presence of PABA, 
could enhance the penetration of similar chemicals, possibly 
cosmetic ingredients, through the skin. The Panel cautioned 
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that care should be taken in formulating cosmetic products 
that may contain these ingredients in combination with any 
ingredients whose safety was based on their lack of dermal 
absorption data, or when dermal absorption was a concern. 

Panel deliberations on the safety of pelargonic acid esters 
focused on current ingredient use concentration data from 
industry in relation to human RIPT data on cosmetic products 
containing these ingredients. Current ingredient use concentra
tions ranged from 0.01% (cholesteryl nonanoate) to 74% 
(ethylhexyl isononanoate), and ethylhexyl isononanoate was 
a mild skin irritant, but a nonsensitizer, when tested undiluted. 
Similarly, cetearyl isononanoate, cetearyl nonanoate, and neo
pentyl glycol diisononanoate, each undiluted, did not induce 
sensitization in human RIPTs. Other data indicate that the highest 
ester concentration, undiluted excluded, evaluated in a human 
RIPT was 51.35% isodecyl isononanoate in a makeup product 
(nonirritant and nonsensitizer), which approaches the maximum 
use concentration of 59% for this ingredient. Results from a non
good laboratory practice (GLP) sensitization study on Cetiol SN 
(cetearyl isononanoate, percentage not stated) at a test concen
tration of 25% were also considered only because the skin reac
tions of test animals did not differ from those of controls. Based 
on negative results for sensitization at high ingredient test con
centrations, the Expert Panel reasoned that is not likely that the 
pelargonic acid esters reviewed in this safety assessment would 
induce sensitization in the present practices of use. 

Conclusion 
The CIR Expert Panel concluded that butylene glycol diiso
nonanoate, cetearyl isononanoate, cetearyl nonanoate, cetyl 
isononanoate, cholesteryl nonanoate, diethylene glycol 
diethyl-hexanoate/diisononanoate, dipentaerythri ty 1 pentaiso
nonanoate, ethylhexyl isononanoate, isodecyl isononanoate, 
isononyl isononanoate, isotridecyl isononanoate, neopentyl gly
col diisononanoate, PEG-2 diisononanoate, PEG-5 isononanoate, 
pentaerythrityl tetraisononanaote, polyglyceryl-20 octaisono
nanoate, tridecyl isononanoate, ethylhexyl pelargonate, pentaer
ythrityl tetrapelargonate, cellobiose octanonanoate, diethylene 
glycol di isononanoate, dihydrocholesteryl nonanoate, 
glycereth-7 diisononanoate, isostearyl isononanoate, phytosteryl 
nonanoate, propylene glycol diisononanoate, ethyl pelargonate, 
isobutyl pelargonate, methyl pelargonate, neopentyl glycol dica
prylateldipelargonate/dicaprate, and pelargonic acid are safe as 
cosmetic ingredients in the present practices of use and concen
tration described in this safety assessment (note 1). 
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