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MEMORANDUM 

To: CIR Expert Panel and Liaisons 
 

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

Date: 
 

November 11, 2016 
 

Subject: Safety Assessment of Monoalkylglycol Dialkyl Acid Esters as Used in 
Cosmetics 

 

Attached is the Draft Report of Monoalkylglycol Dialkyl Acid Esters as used in cosmetics. 
[magdae122016Rep]  These ingredients in this report are structurally related to each other as alkyl 
esters of monoalkyl diols that vary by type of diol and lengths of the fatty acid residues.  Three of 
these ingredients (Glycol Distearate, Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate, and 
Neopentyl Glycol Diisononanoate) have been previously review and were found to be safe as used.  
They are included here because of their similar chemical structure.  The previous reports are included 
in this packet. [magdae122016Prev_1,2,3] 

In October 2016, the Scientific Literature Review (SLR) was posted with a request for any additional 
information, including dermal penetration, chronic dermal toxicity, inhalation toxicity, carcinogenicity, 
and dermal irritation and sensitization data.  HRIPTs, an in vitro ocular irritation assay, and a 
mutagenicity assay were submitted. [magdae122016Data_1]  Product information sheets on Glycol 
Distearate were also submitted. [magdae122016Data_2]  The Council submitted concentration of use 
data. [magdae122016Data_3,4] 

1,4-Butanediol Bisdecanoate and 1,2-Hexanediyl Dicaprate are reported to function as skin bleaching 
agents.  Skin bleaching agent is not a cosmetic function; use as a skin bleaching agent is classified as 
a drug use and does not fall under the purview of CIR.  No other functions were reported for these two 
ingredients.  Neither of these ingredients have any reported uses in the VCRP data in the Council’s 
survey. 

Council comments have been addressed. [magdae122016PCPC] 

If no further data are needed, the Panel should develop the basis for the Discussion and issue a 
Tentative Report.  If more data are required, the Panel should list the data that are needed for a 
conclusion of safety, and issue an Insufficient Data Announcement. 

mailto:cirinfo@cir-safety.org
http://www.cir-safety.org/
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History - Monoalkylglycol Dialkyl Acid Esters 

1982, 2001 – Glycol Distearate is safe as used. 
 
2011 - Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate and Neopentyl Glycol Diisononanoate are 
safe as used. 
 
2015 – Monoalkylglycol Dialkyl Acid Esters added to the priority list. 
 
October 6, 2016 – SLR posted for public comment. 
 
December, 2016 – The Panel is to examine the Draft Report. 
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Monoalkylglycol Dialkyl Acid Esters Data Profile for December, 2016.  Writer – Lill Becker 
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Trimethyl Pentanyl Diisobutyrate N   N N N N   N  N   N N  N N   
1,4-Butanediol Bisdecanoate                      
Butylene Glycol 
Dicaprylate/Dicaprate 

N                     

Butylene Glycol Diisononanoate                      
Butylethylpropanediol Dimer 
Dilinoleate 

                     

Diethylpentanediol 
Dineopentanoate 

N                     

Dioctadecanyl 
Didecyltetradecanoate 

                     

Dioctadecanyl Ditetradecyl-
octadecanoate 

                     

Glycol Dibehenate                      
Glycol Diethylhexanoate N                     
Glycol Dilaurate N                     
Glycol Dioleate                      
Glycol Dipalmate/Palm 
Kernelate/Olivate/Macadamiate 

                     

Glycol 
Dipalmate/Rapeseedate/Soyate 

                     

Glycol Dipivalate                      
Glycol Distearate O

N 
  O

N 
N   O  N  O

N 
  O

N 
O  N N   

Glycol Ditallowate                      
Hexanediol Distearate                      
1,2-Hexanediyl Dicaprate                      
Neopentyl Glycol Dicaprate N                     
Neopentyl Glycol 
Dicaprylate/Dicaprate 

N                     

Neopentyl Glycol Dicaprylate/ 
Dipelargonate/Dicaprate 

                     

Neopentyl Glycol 
Diethylhexanoate 

N   N      N  N    N   N   

Neopentyl Glycol Diheptanoate N   N  N    N  N   N       
Neopentyl Glycol Diisononanoate O

N 
  O O     O  O   O O   O   

Neopentyl Glycol Diisostearate N                     
Neopentyl Glycol Dilaurate                      
Propanediol Dicaprylate N                     
Propanediol Dicaprylate/Caprate N          N     N   N   
Propanediol Diisostearate                      
Propanediol Dipelargonate                N      
                      
                      
                      
                      
                      
                      

O – Data from previous reports. 
N – New data in this report. 
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Monoalkylglycol Dialkyl Acid Esters 
 
Ingredient CAS # InfoBase SciFinder PubMed TOXNET FDA EU ECHA IUCLID SIDS HPVIS NICNAS NTIS NTP WHO FAO FEMA Web 
Trimethyl Pentanyl 
Diisobutyrate 

6846-50-0 Y N 6/0 36/0 Y Y Y ? Y N Y N Y/0 N N N N 

1,4-Butanediol 
Bisdecanoate 

26719-50-6 Y N 682/0 14/0 N N N N N N N N N N N N N 

Butylene Glycol 
Dicaprylate/Dicaprate 

 Y N 0 0 N N N N N N N   N  N Y 

Butylene Glycol 
Diisononanoate 

 Y N 0 0 N N N N N N N   N  N N 

Butylethylpropanediol 
Dimer Dilinoleate 

 Y N 2/0 0 N N N N N N N   N  N N 

Diethylpentanediol 
Dineopentanoate 

762268-78-0 Y 13/0 13/0 0 N N N N N N N N N N N N Y 

Dioctadecanyl 
Didecyltetradecanoate 

 Y N 0 0 N N N N N N N   N  N Y 

Dioctadecanyl 
Ditetradecyloctadecano
ate 

 Y N 0 0 N N N N N N N   N  N N 

Glycol Dibehenate 79416-55-0 Y N 0 2/0 N N N N N N N N N N N N Y 

Glycol 
Diethylhexanoate 

 Y N 0 0 N Y  N N N N   N  N N 

Glycol Dilaurate 624-04-4 Y N 5/0 175/0 N N N N N N N N N N N N Y 

Glycol Dioleate  Y  13/0 12/0 N N N N N N N   N  N N 

Glycol Dipalmate/Palm 
Kernelate/Olivate/Maca
damiate 

 Y N 0 0 N N N N N N N   N  N N 

Glycol Dipalmate/ 
Rapeseedate/Soyate 

 Y N 0 0 N N N N N N N   N  N N 

Glycol Dipivalate  Y N 0 0 N N N N N N N   N  N N 

Glycol Distearate 627-83-8   
91031-31-1 

Y N 16/0 3/0 Y Y Y N N Y N N N N N N N 

Glycol Ditallowate  Y N 0 0 N N N N N N N   N  N N 

Hexanediol Distearate 26730-92-7 Y N 0 2/0 N N N N N N N N N N N N Y 

1,2-Hexanediyl 
Dicaprate 

 Y N 4/0 0 N N N N N N N   N  N N 

Neopentyl Glycol 
Dicaprate 

27841-06-1 Y N 0 2/0 N Y N N N N N N N N N N N 

Neopentyl Glycol 
Dicaprylate/Dicaprate 

70693-32-2 Y N 0 0 N  Y N N N N N N N N N Y 
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Ingredient CAS # InfoBase SciFinder PubMed TOXNET FDA EU ECHA IUCLID SIDS HPVIS NICNAS NTIS NTP WHO FAO FEMA Web 
Neopentyl Glycol 
Dicaprylate/ 
Dipelargonate/ 
Dicaprate 

 Y N 0 0 N N N N N N N   N  N Y 

Neopentyl Glycol 
Diethylhexanoate 

28510-23-8 Y N 0 27/0 N N Y N N N N N N N N N Y 

Neopentyl Glycol 
Diheptanoate 

68855-18-5 Y N 0 5/0 N Y Y N N N N N N N N N N 

Neopentyl Glycol 
Diisononanoate 

27841-07-2 Y N 0 1/0 N N N N N N N N N N N N N 

Neopentyl Glycol 
Diisostearate 

109884-54-0 Y 27/0 0 0 N N N N N N N N N N N N Y 

Neopentyl Glycol 
Dilaurate 

10525-39-0 Y N 0 1/0 N N N N N N N N N N N N  

Propanediol Dicaprylate 1020852-63-4 
56519-71-2 

Y N 1/0 0 N Y Y N N N N N N N N N Y 

Propanediol 
Dicaprylate/Caprate 

1072005-10-7 Y N 0 0 N N N N N N N N N N N N Y 

Propanediol 
Diisostearate 

 Y N 0 0 N N N N N N N   N  N N 

Propanediol 
Dipelargonate 

28267-33-6 Y N 0 4/0 N N N N N N N N N N N N N 
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INTRODUCTION 
This is a review of the available scientific literature and unpublished data relevant to assessing the safety of 31 

monoalkylglycol dialkyl acid esters as used in cosmetics (Table 1).  The ingredients in this report are structurally related to 
each other as alkyl esters of monoalkyl diols that vary by type of diol and lengths of the fatty acid residues.  The ingredients 
in this report are: 

 
Trimethyl Pentanyl Diisobutyrate 
1,4-Butanediol Bisdecanoate 
Butylene Glycol Dicaprylate/Dicaprate 
Butylene Glycol Diisononanoate 
Butylethylpropanediol Dimer Dilinoleate 
Diethylpentanediol Dineopentanoate 
Dioctadecanyl Didecyltetradecanoate 
Dioctadecanyl Ditetradecyloctadecanoate 
Glycol Dibehenate 
Glycol Diethylhexanoate 
Glycol Dilaurate 
Glycol Dioleate 
Glycol Dipalmate/Palm Kernelate/Olivate/ 

Macadamiate 
Glycol Dipalmate/Rapeseedate/Soyate 
Glycol Dipivalate 
Glycol Distearate 

Glycol Ditallowate 
Hexanediol Distearate 
1,2-Hexanediyl Dicaprate 
Neopentyl Glycol Dicaprate 
Neopentyl Glycol Dicaprylate/Dicaprate 
Neopentyl Glycol Dicaprylate/ 

Dipelargonate/Dicaprate 
Neopentyl Glycol Diethylhexanoate 
Neopentyl Glycol Diheptanoate 
Neopentyl Glycol Diisononanoate 
Neopentyl Glycol Diisostearate 
Neopentyl Glycol Dilaurate 
Propanediol Dicaprylate 
Propanediol Dicaprylate/Caprate 
Propanediol Diisostearate 
Propanediol Dipelargonate 

 
According to the International Cosmetic Dictionary and Handbook (Dictionary), the functions of these ingredients 

include:  film former, hair conditioning agent, opacifying agent, plasticizer, skin-conditioning agents (emollient, 
miscellaneous, and occlusive), slip modifier, solvent, surface modifier, and viscosity increasing agent – nonaqueous.1  1,4-
Butanediol Bisdecanoate and 1,2-Hexanediyl Dicaprate are reported to function as skin bleaching agents.  Skin bleaching 
agent is not a cosmetic function; use as a skin bleaching agent is classified as a drug use and, as such, does not fall under the 
purview of Cosmetic Ingredient Review (CIR). 

Glycol Distearate has been previously reviewed by the CIR Expert Panel (Panel) and was found to be safe as used; 
the conclusion was reaffirmed by the Panel in 2001(Table 2).2,3   Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate and 
Neopentyl Glycol Diisononanoate have also been reviewed by the Panel and were found to be safe as used.4 

The Panel has reviewed related ingredients, moieties, and component parts of these ingredients (Table 2).  Oleic 
Acid, Lauric Acid, Palmitic Acid, Myristic Acid, and Stearic Acid; Butylene Glycol; Tallow and related ingredients; 
propylene glycol esters; and plant-derived fatty acid oils are safe as used.3-10  Alkyl esters are safe in cosmetic formulations in 
the present practices of use and concentration when formulated to be non-irritating.11  Alkane diols are currently under review 
by the CIR Panel; an insufficient data announcement was issued in September 2016.12 

Pertinent data were discovered in the European Chemicals Agency (ECHA) database for Glycol Distearate, 
Neopentyl Glycol Dicaprylate/Dicaprate, Neopentyl Glycol Diethylhexanoate, Neopentyl Glycol Diheptanoate, and 
Trimethyl Pentanyl Diisobutyrate.13-17  The ECHA website provides summaries of information submitted by industry.  ECHA 
is cited in this assessment to identify the source of the data obtained from these summaries. 

Summaries from the original reports on Glycol Distearate, Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate, 
and Neopentyl Glycol Diisononanoate are included in the appropriate sections in italics.3,4  Please see the original reports for 
details (http://www.cir-safety.org/ingredients). 

 
CHEMISTRY 

Definition and Structure 
The ingredients in this report are structurally related to each other as alkyl esters of monoalkyl diols.  Each 

ingredient is a diester of a diol (glycol).  These ingredients vary by the type of diol and the lengths of the fatty acid residues 
(Figure 1). 
For example, 1,4-Butanediol Bisdecanoate is a diol (1,4-butanediol) esterified at both ends with a fatty acid (decanoic acid) 
(Figure 2). 
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Figure 1. Monoalkylglycol Dialkyl Acid Esters in which “ORO” is the residue of a diol and “R’C(O)” and “R”C(O)” are the 
residues of a fatty acids. 
 
 

 
Figure 2. 1,4-Butanediol Bisdecanoate 
 
 

Physical and Chemical Properties 
 Some of the monoalkylglycol dialkyl acid esters (e.g., Neopentyl Glycol Diethylhexanoate and Propanediol 
Dicaprylate) are clear or yellow liquids that are insoluble in water (Table 3).16,18-20  However, longer chain diesters, such as 
Glycol Distearate, can be white to cream-colored waxy solids.3  The physical properties of these ingredients may vary within 
specified limits according to the proportions of mono- and diesters and other components (e.g., variations in how many of the 
glycol residues in Glycol Distearate are mono- or di-substituted with stearic acid).  Depending on the intended use, these 
variations can be set during manufacturing to achieve the desired physical characteristics. 
 Trimethyl Pentanyl Diisobutyrate is stable at pH 4.0 and 7.0.21  The half-life at pH 9 is 178 days. 

 
UV Absorption 

Data provided by a manufacture indicated that Neopentyl Glycol Diisononanoate did not absorb significantly in the 
250 to 400 nm range.4  The structural components of the monoalkylglycol dialkyl acid esters are not indicative of potential 
absorption.  Accordingly, absorption would not be expected for these ingredients. 
 

Method of Manufacture 
In general, alkyl esters can be produced industrially via the esterification of carboxylic acids with the corresponding 

glycols (with or without a metal catalyst).22  The sources of these carboxylic acids and glycols are often natural or are derived 
from natural sources (e.g., Glycol Dipalmate/Rapeseedate/Soyate and Glycol Ditallowate).  Acids from natural sources are 
often mixtures; accordingly, the resulting esters are also mixtures (e.g., Glycol Dipalmate/Palm Kernelate/Olivate/ 
Macadamiate and Glycol Dipalmate/Rapeseedate/Soyate). 

 
Impurities/Constituents 

Ethylene glycol and/or ethylene oxide are used as starting material for the synthesis of Glycol Stearate.  Because the 
former is known to be contaminated with traces of 1,4-dioxane, it is possible that such traces also appear in the synthesized 
material.23  The cosmetic industry should use additional purification steps to remove 1,4-dioxane,  from the ingredient before 
blending into cosmetic formulations.  

A batch of Neopentyl Glycol Diheptanoate was reported to be >99% pure; the impurities were not named.14 
One batch of Trimethyl Pentanyl Diisobutyrate was reported to be >99% pure, and another batch was reported to be 

98.95% pure.15  The impurities were not named.  Another source also reported that Trimethyl Pentanyl Diisobutyrate was 
>99% pure and the major impurity was 2,2,4-trimethyl-1,3-pentanediol monoisobutyrate.21 

A product data sheet for a product mixture containing Glycol Distearate (88%-95%), ethylene glycol monostearate 
(5%-15%), and ethylene glycol (<4%) reported that this product contained <1 ppb tolulene.24,25  This product mixture does 
not contain >10 ppm of the following:  cadmium, mercury, antimony, arsenic, chromium, cobalt, nickel, lead, or silver. 

 
USE 

Cosmetic 
The safety of the cosmetic ingredients included in this assessment is evaluated based on data received from the FDA 

and the cosmetic industry on the expected use of these ingredients in cosmetics.  Use frequencies of individual ingredients in 
cosmetics are collected from manufacturers and reported by cosmetic product category in FDA’s VCRP database.  Use 
concentration data are submitted by Industry in response to surveys, conducted by the Council, of maximum reported use 
concentration by product category. 
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According to VCRP survey data received in 2016, Glycol Distearate was reported to be used in 1613 formulations, 
mostly in hair products (1029 formulations); this is an increase from 28 uses in 2001(Table 4 and Table 5).2,4,26  Trimethyl 
Pentanyl Diisobutyrate and Neopentyl Glycol Diheptanoate are used in 315 (all nail products) and 337 (mostly in skin care 
products) formulations, respectively.  The rest of the ingredients with reported uses were used in 94 or fewer formulations.  
As for the other ingredients that were previously reviewed by CIR, Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate 
had no uses reported to the VCRP in 2001 or 2016 and Neopentyl Glycol Diisononanoate is no longer reported to be used in 
a cleansing product (the only use reported). 

The results of the concentration of use survey conducted by the Council in 2016 indicate Neopentyl Glycol 
Diethylhexanoate had the highest reported maximum concentration of use; it is used at up to 57% (face and neck products 
and body and hand products).27  Neopentyl Glycol Dicaprate had the next highest reported maximum concentration of use; it 
is used up to 50% (in eye makeup removers).   

In 2001, Glycol Distearate was reported to be used at up to 9% in rinse-off products (non-coloring hair products) 
and up to 6% in leave-on products (body and hand products); in 2016, the maximum concentrations of use were reported to 
have increased to 10% (non-coloring hair products) and 13.1% (products used around the eye), respectively.2,4,27  In 2009, 
Neopentyl Glycol Diisononanoate was reported to be used at up to 1% in rinse-off products (skin cleansing products); in 
2016, the maximum concentrations of use have increased to 1.3% in leave-on products (body and hand products) and 5% in 
rinse-off products (skin cleansing products).  There were no reported maximum concentrations of use for Neopentyl Glycol 
Dicaprylate/Dipelargonate/Dicaprate in 2009 or 2016. 

In some cases, no uses were reported in the VCRP, but concentration of use data were received from industry.  For 
example, Glycol Diethylhexanoate had no reported uses in the VCRP, but a maximum use concentration in a foundation was 
provided in the industry survey.  Therefore, it should be presumed there is at least one use in every category for which a 
concentration is reported.   

The ingredients not in use according to the 2016 VCRP and industry survey are listed in Table 6. 
Several of these ingredients (e.g., Butylene Glycol Dicaprylate/Dicaprate, Glycol Diethylhexanoate, Glycol 

Distearate and Neopentyl Glycol Dicaprate) are reported to be used in products applied near the eye (the highest reported 
concentration at up to 50% in eye makeup removers).  Several of these ingredients are reported to be used in products 
(lipsticks) that may be ingested and come in contact with mucus membranes (e.g., Butylene Glycol Dicaprylate/Dicaprate, 
Neopentyl Glycol Dicaprate, Neopentyl Glycol Dicaprylate/Dicaprate, Neopentyl Glycol Diethylhexanoate, Neopentyl 
Glycol Diheptanoate, and Neopentyl Glycol Diisostearate) at up to 40%.  Neopentyl Glycol Dicaprate is used in bath oils, 
tablets and salts that may come in contact with mucus membranes at up to 11% (before it is diluted for the bath).  Neopentyl 
Glycol Dicaprylate/Dicaprate and Neopentyl Glycol Diheptanoate are reported to be used in baby products (i.e. up to 2.2% in 
the category of baby lotions, oils and creams). 

Additionally, some of the monoalkylglycol dialkyl acid esters are used in cosmetic sprays and could possibly be 
inhaled.  For example, Butylene Glycol Dicaprylate/Dicaprate, Glycol Distearate, and Neopentyl Glycol Diheptanoate were 
reported to be used in cologne and toilet waters, perfumes, and/or other fragrance preparations at up to 5%.  Neopentyl 
Glycol Dicaprate was reported to be used in aerosol hair sprays at up to 6%; Neopentyl Glycol Diheptanoate was reported to 
be used in a pump hair spray at up to 19.5%, and Neopentyl Glycol Diethylhexanoate was reported to be used at up to 3.6% 
in aerosol hair sprays and 9.3% in pump hair sprays.  Neopentyl Glycol Diethylhexanoate is reported to be used in spray 
body and hand products10%.  Neopentyl Glycol Dicaprate was reported to be used in spray deodorants at up to 4%.  
Butylene Glycol Dicaprylate/Dicaprate, Neopentyl Glycol Dicaprate, Neopentyl Glycol Dicaprylate/Dicaprate, Neopentyl 
Glycol Diethylhexanoate, Neopentyl Glycol Diheptanoate were reported to be used in face powders at up to 16.8% and could 
possibly be inhaled.  In practice, 95% to 99% of the droplets/particles released from cosmetic sprays have aerodynamic 
equivalent diameters >10 µm, with propellant sprays yielding a greater fraction of droplets/particles below 10 µm compared 
with pump sprays.28-32  Therefore, most droplets/particles incidentally inhaled from cosmetic sprays would be deposited in the 
nasopharyngeal and bronchial regions and would not be respirable (i.e., they would not enter the lungs) to any appreciable 
amount.28,30  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.28  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.  Conservative estimates of inhalation exposures to respirable particles during the use of loos-powder 
cosmetic products are 400- to 1000-fold less than protective regulatory guidance limits for inert airborne respirable particles 
in the workplace.33 

None of the monoalkylglycol dialkyl acid esters recited in this report are restricted from use in any way under the 
rules governing cosmetic products in the European Union.34 

 
Non-Cosmetic 

 Trimethyl Pentanyl Diisobutyrate is a secondary plasticizer, used in combination with other plasticizers, and is used 
in products like weather stripping, furniture, wall paper, nail care products, vinyl flooring, sporting goods, traffic cones, vinyl 
gloves, inks, water-based paints, and toys.35 

Relevant regulations in the Code of Federal Regulations that indicate how Trimethyl Pentanyl Diisobutyrate, Glycol 
Distearate, and Glycol Ditallowate may be used in foods or food packaging are provided in Table 7. 
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The Australian National Industrial Chemicals Notification and Assessment Scheme (NICNAS) rates Trimethyl 
Pentanyl Diisobutyrate as Tier 1.36  Chemicals identified based on the Tier I assessment do not to pose an unreasonable risk 
to workers, public health, and/or the environment. 

 
  

TOXICOKINETIC STUDIES 
Absorption, Distribution, Metabolism, and Excretion (ADME) 

Animal  
ORAL EXPOSURE 
Trimethyl Pentanyl Diisobutyrate 
 In an oral metabolic fate and disposition study of radio-labeled Trimethyl Pentanyl Diisobutyrate (as diisobutyrate 
ester of 2,2,4-trimethyl-1,3-pentanediol-3-14C), the test substance was administered in corn oil to male Sprague-Dawley rats 
(n=3) by gavage at a dosage of approximately 250 mg/kg.37,38  An additional set of rats was also administered approximately 
186.7 mg/kg radio-labeled 2,2,4-trimethyl-1,3-pentanediol (TMPD-3-14C), a potential metabolite of Trimethyl Pentanyl 
Diisobutyrate.  Trimethyl Pentanyl Diisobutyrate was rapidly absorbed and excreted, with renal excretion accounting for 
47%-72% of the dose within 5-10 days of dosing; the greatest portion of the urinary radioactivity was eliminated in the first 
72 h.  Radioactivity in the feces accounted for 14% to 31% of the dose; fecal elimination was virtually complete by 7 days 
after dosing.  Measurements of radioactivity in expired CO2 did not differ from controls.  Excretions accounted for 95% to 
99% of the administered dose.  About half of the urinary radioactivity was identified as TMPD-3-14C or its metabolites.  Less 
than 1% of the administered radioactivity was retained in the tissues and carcass.  In the rats administered TMPD-3-14C, 
urinary excretion accounted for 94% of the dose with 93% being extracted within the first 48 h.  Expired air contained no 
detectable 14CO2 in excess of background, accounting for less than 0.01% of the dose.  The feces accounted for 2.4% of the 
dose, with most of the fecal radioactivity being excreted within 48 h of dosing.  Four major urinary metabolites were 
identified for Trimethyl Pentanyl Diisobutyrate:  75% of the dose was present as an O-glucuronide of TMPD-3-14C, 
approximately 1.5% was excreted unchanged, approximately 7% was present as 2,2,4-trimethyl-3-hydroxyvaleric acid and its 
glucuronides, and <4% was present as the breakdown product, 2-methylmalonic acid. 

In a similar oral metabolic fate and disposition study of radio-labeled Trimethyl Pentanyl Diisobutyrate (236, 250, 
283, 350, or 895 mg/kg; as diisobutyrate ester of 2,2,4-trimethyl-1,3-pentanediol-3-14C), the test substance was administered 
to Sprague-Dawley rats (n=5/group) by gavage.37  Urine, feces, and cage washes were collected every 24 h.  Air samples 
were analyzed for 14C.  One rat was killed and necropsied on Day 8 after administration, two on Day 14, and one on day 22.  
Trimethyl Pentanyl Diisobutyrate was rapidly absorbed and excreted, with renal excretion accounting for 47% to 72% of the 
dose within 5 to 10 days of dosing; the greatest portion of the urinary radioactivity was eliminated in the first 72 h.  
Radioactivity in the feces accounted for 14%-31% of the dose; fecal elimination was virtually complete by 7 days after 
dosing with the majority isolated after 48 h.  No radio-labeled CO2 was detected.  Total excretion was 95%-99% of the dose.  
The majority of the recovered Trimethyl Pentanyl Diisobutyrate was in the form of metabolites.  The amount of residual test 
substance in the tissues was similar to controls. 

Rats (strain and n not specified) were orally administered unlabeled Trimethyl Pentanyl Diisobutyrate (475 mg/kg) 
and fecal samples were collected and extracted with acetone after 24 h (method of administration not specified).39  Analysis 
of the extract showed that 8% to 36% of the dose remained as Trimethyl Pentanyl Diisobutyrate, 18%-27% was the 
monoester, and trace amounts of TMPD were detected.  In urine, Trimethyl Pentanyl Diisobutyrate, TMPD, the monoester of 
TMPD, and conjugates of TMPD and 2,2,4-trimethyl-3-hydroxyvaleric acid were detected.  Concentrations were not 
quantified. 

Rats (strain and n not specified) were orally administered unlabeled Trimethyl Pentanyl Diisobutyrate (196 or 208 
mg/kg).39  At 48 h after dosing, the major urinary metabolite was the O-glucuronide of TMPD (72%-73% of the dose).  Other 
compounds detected in the urine were the sulfate (6.4%-6.5%) and free forms of TMPD (1%-1.7%), and free 2,2,4-trimethyl-
3-hydroxyvaleric acid (3%) and its glucuronide (4.3%-4.4%). 
 

TOXICOLOGICAL STUDIES 
Acute Dose Toxicity 

Dermal 
Neopentyl Glycol Diisononanoate; 2011 

The acute dermal toxicity of undiluted [Neopentyl Glycol Diisononanoate] was evaluated using 10 SD CD strain 
rats (5 males and 5 females).4  A dose of 2000 mg/kg body was applied...  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 LD50 of >2000 
mg/kg was reported. 
 

Acute dermal toxicity studies are summarized in Table 8. 
The dermal LD50 of Trimethyl Pentanyl Diisobutyrate was reported to be >20 mL/kg in guinea pigs and >2000 

mg/kg in rabbits.15,21,37  Clinical signs were: instances of diarrhea, few feces, and soiling of the anogenital area.  Glycol 
Distearate was not toxic to rabbits at 100%.13  
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Oral 
Neopentyl Glycol Diisononanoate; 2011 

The acute oral toxicity of undiluted [Neopentyl Glycol Diisononanoate] was evaluated using groups of 4 SD CD 
rats.4  One group was dosed orally with 300 mg/kg and the remaining 2 groups were dosed with 2000 mg/kg.  None of the 
animals died, and there were no signs of systemic toxicity in any of the 3 groups.  Necropsy did not reveal any abnormal 
findings, and an LD50 of >2000 mg/kg body weight was reported. 
 
Glycol Distearate; 1982 

Glycol Distearate [has] been tested in [four] studies for acute oral toxicity in rats;...3  During the various studies, 
doses of 13 or more g/kg body weight [13,000 mg/kg] in corn oil produced effects which included diarrhea, wet oily coats, 
and nasal hemorrhage; the symptoms appeared within four days following administration, but disappeared within the next 
six days.  No animals were dosed with high levels of corn oil alone.  One study on Glycol Distearate reported that at the 14-
day gross autopsy [necropsy], the stomach contained residues which appeared to be the test material. 
 

Acute oral toxicity studies are summarized in Table 8. 
 The oral LD50 of Trimethyl Pentanyl Diisobutyrate was reported to be >2000 mg/kg in rats.15,21,37  Clinical signs 
included moderate weakness and some vasodilatation.  No clinical abnormalities were observed in mice administered up to 
6400 mg/kg by gavage.15,21,37  The oral LD50 or Glycol Distearate for mice was reported to be >5000 mg/kg.13  The oral LD50 
of Neopentyl Glycol Diethylhexanoate was reported to be >2000 mg/kg in rats and >1880 mg/kg in mice.17  No mortalities or 
clinical signs of toxicity were observed when rats were orally administered a single dose of Neopentyl Glycol Diheptanoate 
(2000 mg/kg).16 
  
Inhalation 

Acute inhalation toxicity studies are summarized in Table 8. 
In rats, the LClo of Trimethyl Pentanyl Diisobutyrate was reported to be >0.12 mg/L in one 4-h inhalation toxicity 

test and 5.30 mg/L in another. 21,37,38  The acute inhalation LC50 of Neopentyl Glycol Diheptanoate was reported to be >5.22 
mg/L in rats exposed to the test substance for 4 h; clinical signs included hunched posture, increased respiratory rate, and 
piloerection. 16,40 
 

Short-Term Toxicity Studies 
Dermal 
Glycol Distearate; 1982 

Two formulations [containing Glycol Distearate] were tested for 28 days.3  The concentration of Glycol Distearate 
ranged from 0.05% to 0.5%.  Following complete gross and microscopic examination, including hematologic, there was no 
evidence of systemic toxic effects. 

A separate but similar 28-day study reported on two formulations containing Glycol Distearate at a concentration 
in the range of 0.05-0.4%.  …  The report noted no “gross necropsy or microscopic alterations” in the tissue related to the 
test. 

A shampoo containing 1-3% Glycol Distearate was applied at concentrations of 0.05% and 0.3% to 10 animals (five 
male and five female) at each concentration.  After four weeks, there were no systemic effects or deaths resulting from the 
application of the test compound… 

 
Oral 
Trimethyl Pentanyl Diisobutyrate 

In a preliminary study for a combined repeated dose/reproduction and development study, male and female Sprague-
Dawley rats (n not specified) were exposed by gavage to Trimethyl Pentanyl Diisobutyrate (0, 500, 750, or 1000 mg/kg/day; 
0.5 mL/100g body weight) for 2 weeks.37,38  There were increases in the liver weights of both sexes in the 500, 750, and 1000 
mg/kg/day groups and in the kidney and adrenal gland weights of both sexes in the 750 and 1000 mg/kg/day groups. 

In three feeding experiments conducted concurrently, Trimethyl Pentanyl Diisobutyrate (0.0, 0.1% and 1.0%) was 
administered to albino Holtzman rats (n=10/sex/group) for 51 to 99 days.38 

• Experiment 1:  three groups were given diets containing Trimethyl Pentanyl Diisobutyrate (0, 0.1% and 1.0%) 
together with 5.0% corn oil for 51 days; these rats were killed and necropsied without further treatment.   

• Experiment 2:  three groups were given diets containing Trimethyl Pentanyl Diisobutyrate (0, 0.1% and 1.0%) 
for 99 days [See Subchronic Toxicity Studies.].   

• Experiment 3:   four groups, with the first two of the groups fed diets containing Trimethyl Pentanyl 
Diisobutyrate (0.1% and 1.0%) for 52 days, followed by a 47-day recovery period; the next two groups were 
given the control diet for 52 days, followed by 47 days in which the rats were fed diets containing Trimethyl 
Pentanyl Diisobutyrate (0.1% and 1.0%).  The control group from Experiment 2 was used as a control group for 
Experiment 3. 
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There were no test-substance related mortalities, and all rats exhibited normal appearance and behavior throughout 

the study.  Feed consumption and utilization were not affected.  The minimal reduction (<10%) in body weight gain in the 
groups administered Trimethyl Pentanyl Diisobutyrate at 1.0% was not statistically significantly different compared with 
controls.  Liver weights, relative to body weight, were slightly increased prior to the end of the experiment in animals 
consuming the 1.0% diet, but much of the increase was attributed to the slightly lower body weights of the treated rats.  
Relative kidney weights were increased only for rats on the 52-day feeding regimen, and the increase was considered to have 
no toxicological significance.  No biologically significant differences were observed among groups in hematology or clinical 
chemistry determinations.  No morphologic evidence of toxicity was observed in any of the rats at necropsy or on 
microscopic examination of tissues from multiple organ systems.  The authors considered 1.0% Trimethyl Pentanyl 
Diisobutyrate administered in the diet to be the no-observed-adverse-effect-level (NOAEL) in both male and female rats 
under all conditions in this study. 

In the livers of the male and female rats fed 1.0% Trimethyl Pentanyl Diisobutyrate in the diet for 51 days, there was 
an increase in p-NO2-anisole demethylase, uridine phosphorylase (UDP)-aminophenol, and UDP-bilirubin glucuronyl 
transferase activities, while glucose-6-phosphatase activity remained at control levels.  When both sexes were treated with 
1.0% Trimethyl Pentanyl Diisobutyrate in the diet for 52 days and then returned to the control diet for 47 days, p-NO2-
anisole demethylase and bilirubin glucuronyl transferase activities returned to control levels.  It was concluded that the 
repeated exposure to high doses of Trimethyl Pentanyl Diisobutyrate caused reversible adaptive changes in the livers of male 
and female rats.  Increases in enzymatic activity observed at high oral doses were reversed and returned to control levels 
when Trimethyl Pentanyl Diisobutyrate was removed from the diet.38 

In a combined repeated dose and reproductive/developmental toxicity study, Trimethyl Pentanyl Diisobutyrate (0, 
30, 150 and 750 mg/kg/day in corn oil) was administered to Sprague-Dawley rats (n=12/sex) by gavage for 44 (males) or 40 
to 53 (females) consecutive days.21,37,38  The control group received corn oil.  [See the Developmental and Reproductive 
Toxicity section for results related to reproduction.]  All rats survived and there were no treatment-related clinical signs.  
Slight decreases in body weight gain were observed in the 750 mg/kg/day males, but no changes in feed consumption were 
identified.  Slight increases in feed consumption were observed in females, but the relationship to the test substance was not 
clear.  Hematology and serum clinical chemistry parameters, evaluated in the males, showed no hematological effects.  
Serum clinical chemistry changes (including increased serum protein, creatinine, and bilirubin) in the 150 and 750 mg/kg/day 
males suggested an effect on the liver and kidneys.  Other serum chemistry changes in males of one or more groups included 
increased albumin, calcium, and inorganic phosphorus, and decreased serum glutamic oxaloacetic transaminase (SGOT), 
glutamic pyruvic transaminase (SGPT), chloride, and gamma-glutamyl transpeptidase.  These latter findings were not 
considered suggestive of a toxic effect on any particular organ system.  Organ weight differences that were considered to be 
related to the test substance included increased relative liver weights in 150 and 750 mg/kg/day males, increased absolute 
liver weights in 750 mg/kg/day males, increased absolute and relative kidney weights in 150 and 750 mg/kg/day males, and 
increased absolute and relative liver weights in 750 mg/kg/day females.  Histopathological examination revealed necrosis of 
the proximal tubules, dilatation of distal tubules, and fibrosis in the kidneys and centrilobular swelling in the livers of males 
in the 750 mg/kg/day group.  Basophilic tubules and hyaline dilatation were present in kidneys of males from all dose groups, 
were enhanced in a dose-dependent manner in the 150 and 750 mg/kg/day groups, and were considered related to the test 
substance.  The NOAEL for repeat oral administration of Trimethyl Pentanyl Diisobutyrate under the conditions of this study 
was reported to be 30 mg/kg/day for males and 150 mg/kg/day for females.  
 

Subchronic Toxicity Studies 
Dermal  
Glycol Distearate; 1982 

Two formulations [containing Glycol Distearate] were tested for 91 days.3  The concentration of Glycol Distearate 
applied to the animals ranged from 0.05% to 0.5%.  No evidence of treatment-induced systemic effects was observed. 

 
Oral 
Trimethyl Pentanyl Diisobutyrate 

In a feeding study, CD[Crl:CD(SD)] rats (n=20/sex) were exposed to Trimethyl Pentanyl Diisobutyrate (0, 30, 150 
or 750 mg/kg/day) in feed for 90 days.37,38  The rats were then killed and necropsied.  There were no test substance-related 
mortalities, clinical signs, or neurobehavioral abnormalities.  In the high-dose male group, kidney weights were increased 
along with an increased presence of hyaline droplets and an increased incidence of chronic progressive nephropathy.  Other 
observed effects that were not considered to be adverse included: hyaline droplets in all groups of treated males, minimal 
decreases in body weight gain, and clinical chemistries indicative of a possible effect on the liver in both high-dose males and 
females (these were not correlated with microscopic examination).  In male rats, the lowest-observed-effects-level (LOEL) 
was reported to be 750 mg/kg/day, and the NOAEL was reported to be 150 mg/kg/day.  The NOAEL in female rats was 
reported to be 750 mg/kg/day. 

In three feeding experiments conducted concurrently, Trimethyl Pentanyl Diisobutyrate (0.0, 0.1% and 1.0%) was 
administered to albino Holtzman rats (n=10/sex/group) for up to 99 days.38  In the subchronic portion of the experiment, three 
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groups were administered diets containing Trimethyl Pentanyl Diisobutyrate (0, 0.1% and 1.0%) for 99 days. [See Short-
Term Toxicity Studies for data on the other two experiments] 

There were no test-substance related mortalities, and all rats exhibited normal appearance and behavior throughout 
the study.  Feed consumption and utilization were not affected.  The minimal reduction (<10%) in growth in the groups 
administered Trimethyl Pentanyl Diisobutyrate at 1.0% was not statistically significant.  Liver weights, relative to body 
weight, were slightly increased in animals consuming the 1.0% diet immediately prior to the end of the experiment, but much 
of the increase was attributed to the rats’ slightly lower body weights.  No biologically significant differences were observed 
among groups in hematology or clinical chemistry determinations.  No morphologic evidence of toxicity was observed in any 
of the rats at necropsy or on microscopic examination of tissues from multiple organ systems.  Analysis of the livers showed 
that when Trimethyl Pentanyl Diisobutyrate (0.1% and 1%) was fed to both sexes for 99 days, p-NO2-anisole demethylase 
activity increased for both sexes at the high dose, while bilirubin glucuronyl transferase activity was elevated only for high-
dose females.  The authors considered 1.0% Trimethyl Pentanyl Diisobutyrate administered in the diet to be the NOAEL in 
both male and female rats under all conditions in this study.38 
 In a feeding study, albino Holtzman rats (n=10/sex) were given Trimethyl Pentanyl Diisobutyrate (0.1% and 1.0% in 
feed) for 102 days.37,38  The average estimated dosage rates over 100 days for the low-dose group was 75.5 and 83.5 
mg/kg/day for males and females, respectively, and 772 and 858.5 mg/kg/day for the high-dose group, respectively.  The rats 
were killed and necropsied on day 103.  There were no test-substance related mortalities; one female rat was euthanized on 
Day 55 due to weight loss and symptoms of a respiratory infection.  Rats in all groups demonstrated normal growth, and 
there were no differences in feed consumption or utilization.  The rats also exhibited normal appearance and behavior 
throughout the study.  No differences were observed among groups in hematology.  Slightly increased liver weights were 
observed in the 1.0% group of males relative to the control group, but differences were likely considered adaptive by the 
authors and not representative of a toxic effect.  Kidney weights were reduced relative to controls in both the 0.1% and 1.0% 
groups of females, but the effect was attributed to unusually high kidney weights in the control group.  No morphologic 
evidence of toxicity was found in any of the animals during gross autopsy or upon microscopic examination of a number of 
tissues from multiple organ systems.  The authors considered 1.0% in the diet to be a NOAEL in both male and female rats. 

In a feeding study, Beagle dogs (n=4/sex) were administered Trimethyl Pentanyl Diisobutyrate (0, 0.1%, 0.35%, or 
1.0% in feed) for 90 days.37,38  All dogs survived, neurological reflexes were unimpaired, and no abnormal clinical signs or 
behavioral abnormalities were observed at any time.  Weight gain and feed consumption were unaffected by treatment, and 
there were no abnormalities noted in a series of hematology, clinical chemistry, or urinalysis parameters measured during and 
at the end of the study.  Slight alterations noted in some organ weights were within normal limits and were not considered 
toxicologically important.  Gross and microscopic pathology findings were unremarkable.  The NOAEL for both male and 
female dogs was reported to be 1.0%.  
 

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY (DART) STUDIES 
Oral Exposure 
Trimethyl Pentanyl Diisobutyrate 

In a reproductive/developmental toxicity study, conducted in accordance with Organization for Economic Co-
operation Guidelines (OECD GL) 421 (Reproduction/Developmental Toxicity Screening Test), Trimethyl Pentanyl 
Diisobutyrate (0, 1.5, 4.5, or 15.0 mg/g feed) was administered to Sprague-Dawley (Crl:CD(SD)IGS BR) rats (n=12/sex) ad 
libitum in the diet.37,38  The female rats were treated over 4 phases of the study for a total of 40-51 days: 

• premating (14 days) 
• mating (1-8 days)  
• gestation (21-23 days)  
• early lactation (4-5 days) 

 
All male rats were treated from the beginning of the premating period to the final treatment of the female rats for a total of 51 
days.  Females that delivered a litter, and their offspring, were killed on days 4 or 5 postpartum.  Females that showed 
evidence of mating but did not deliver were killed on gestation day (GD) 23.  The final calculated dosage rate was 
approximately 0, 91, 276 and 905 mg/kg/day for male rats and 0, 120, 359 and 1135 mg/kg/day for female rats, respectively. 

For the females in the high-dose group, there was a decrease in total number of implants, number of live pups on 
postnatal day 4, and litter weight on postnatal days 0 and 4.  There were no adverse effects on reproductive performance, 
fertility index, fecundity index, precoital interval, gestation duration, percent pup survival, pre- and post-implantation loss, 
live and dead pups on postnatal day 0, percentage of male and female pups, mean pup body weight and pup body weight 
change, or reproductive organ weights in the adults.  Reductions in body weight and feed consumption values in the high-
dose group adults were transient and were not considered toxicologically significant.  For the males, there were minimal 
reductions in sperm counts observed in the testes and/or epididymides of treated male rats, but there were no treatment-
related gross or microscopic lesions in any groups and no adverse effect on reproductive performance.  The NOAEL for 
developmental or reproductive toxicity was reported to be 4.5 mg/g feed in the diet, which was equivalent to 276 mg/kg/day 
for males and 359 mg/kg/day for females.37,38 
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In a combined repeated dose and reproductive/developmental toxicity study, Trimethyl Pentanyl Diisobutyrate (0, 
30, 150 and 750 mg/kg/day in corn oil) was administered to Sprague-Dawley rats (n=12/sex) by oral gavage for 44 (males) or 
40-53 (females) days beginning prior to mating.21,37,38  [See the Subchronic Toxicity Studies section for results related to 
repeated dose toxicity.]  The control group received corn oil.  All rats survived and there were no treatment-related clinical 
signs.  One mating pair in the mid- and high-dose groups failed to copulate.  Slight increases in feed consumption were 
observed in females during the gestation period only, but there was no clear relationship to the test substance.  There were no 
gross or microscopic effects observed on any reproductive organ in either sex.  All pregnant rats delivered normally and there 
were no adverse effects on any reproductive parameters observed.  A decrease in estrous cycle length in the high-dose female 
group, compared to controls, was attributed to a larger than normal number of rats in the high-dose group with shorter cycle 
lengths; there were no differences when data for this study were compared to historical control data (mean estrous cycle 4.0 
to 4.4 days for the previous 3 years).  The no-observed-effect level (NOEL) for reproductive toxicity of Trimethyl Pentanyl 
Diisobutyrate under the conditions of this study was reported to be 750 mg/kg/day for male and female rats.  There were no 
treatment-related effects observed in the external examination of pups born, mortalities were similar across the groups, and 
pup body weights increased until sacrifice on day 4 of lactation.  Necropsy of stillborn pups, dead pups, and pups surviving 
until day 4 of lactation did not demonstrate any treatment-related effects.  The NOEL for embryo/fetal toxicity was reported 
to be 750 mg/kg/day. 

In a study conducted in accordance with OECD TG 414 (Prenatal Developmental Toxicity Study), pregnant 
Sprague-Dawley Crl:CD(SD) rats (n=25) were given Trimethyl Pentanyl Diisobutyrate (0, 0.15, 0.45, or 1.50%) in feed on 
GD 6 through 20.38  The dosage rates were calculated to be 0, 118, 343 and 1077 mg/kg/day, respectively.  There were no 
mortalities among the dams.  One female in each test group was not gravid.  Net body weight gain in the high-dose group 
was lower than the control group.  There were no macroscopic test substance-related observations reported.  There were no 
adverse effects on the number of corpora lutea, implantation sites, viable fetuses or early/late resorptions observed.  There 
were no dead fetuses in any group.  The mean male, female, and combined fetal weights in the high-dose group were lower 
than those of the control group; however, these weights were within the laboratory’s historical control data range for these 
study types.  Due to lower body weight gains and/or body weight loss, the NOAEL for maternal toxicity was reported to be 
4.5 mg/g of feed (343 mg/kg/day).  

There were no test substance-related external and visceral malformations or developmental variations observed.  
When the total malformations and developmental variations were evaluated on a proportional basis, no differences from the 
control group were noted.  Test substance-related skeletal malformations (bent scapula) were noted in one fetus from the mid-
dose group and in 4 fetuses (3 litters) from the low-dose group.  There was a higher mean litter proportion of the skeletal 
developmental variation in sternebra(e) nos. 5 and/or 6 (unossified) was observed in the high-dose group.  The litter 
proportion of bent rib(s) was considered by the authors to represent skeletal variations rather than malformations.  Based on 
lower mean fetal body weights at 1.50% (15 mg/g/day; 1077 mg/kg/day), an exposure level of 0.45% (4.5 mg/g/day; 343 
mg/kg/day) was reported to be the NOAEL for embryo/fetal development for Trimethyl Pentanyl Diisobutyrate in the diet of 
rats.38 
 
Glycerol Distearate 
 Glycerol Distearate (0, 100, 300, or 900 mg/kg/day) was administered by gavage to pregnant Sprague-Dawley CD 
rats (n=24) on GD 6 through 15.13  The control group received 0.5% sodium carboxymethylcellulose and 0.25% Cremophor 
in distilled water.  The dams were killed and necropsied on GD 20.  The pups were examined for litter size and weights, 
viability, sex ratio, and grossly visible abnormalities.  The pups were also examined for external, visceral, and skeletal 
abnormalities.  There were no mortalities during the study period.  No Glycerol Distearate-related symptoms were observed 
in the treatment groups when compared to the control group.  Body weights, body weight gains, and corrected body weights 
were within expected ranges.  There were no differences observed between the mean reproduction data of the test groups 
compared to the control group.  Necropsies revealed no macroscopic changes in the dams of the treatment groups.  No test 
substance-related effects were observed in the treatment groups.  Pre-implantation loss, post-implantation loss, mean number 
of resorptions, embryonic deaths, and total fetuses were not affected by treatment.   No treatment-related fetal abnormalities 
were found at necropsy.  The NOAEL for maternal toxicity was reported to be >900 mg/kg/day.  The teratogenicity NOAEL 
was reported to be >900 mg/kg/day. 
 

GENOTOXICITY STUDIES 
In Vitro 

Neopentyl Glycol Diisononanoate; 2011 
The Ames test was…used to evaluate the mutagenicity of [Neopentyl Glycol Diisononanoate] (in acetone; doses up 

to 5000 µg/plate) in the Salmonella typhimurium strains…[TA1535, TA1537, TA98, TA100, and TA102].4  Results were 
negative with and without metabolic activation. 
 

In vitro genotoxicity studies of monoalkylglycol dialkyl acid esters are summarized in Table 9. 
Trimethyl Pentanyl Diisobutyrate was not mutagenic in mammalian cell mutation assays (up to 2000 µg/mL), Ames 

tests using Salmonella typhimurium and Escherichia coli (up to 5000 µg/plate), and a mammalian chromosome aberration 
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tests (up to 1000 µg/mL).13,15,21,37  Glycol Distearate was not mutagenic in Ames tests up to 5000 µg/plate.13  Neopentyl 
Glycol Diethylhexanoate was not mutagenic in a mammalian cell mutation assay (up to 600 µg/mL), an Ames test (up to 
5000 µg/plate), and mammalian chromosome aberration tests (up to 100 µg/mL).17    Propanediol Dicaprylate/Caprate was 
not mutagenic in an Ames test at 0.005 mL/plate.41 
 

CARCINOGENICITY STUDIES 
Carcinogenicity data were not found in the published literature and no unpublished data were provided. 

 
OTHER RELEVANT STUDIES 

Endocrine Effects 
Trimethyl Pentanyl Diisobutyrate (0.001, 0.01, 0.1 or 1 mM) was tested for endocrine receptor agonist and 

antagonist activity in multiple cell lines.42  The cells were exposed for 24 to 48 h (depending of the cell line).  The cells tested 
were:  a transfected estrogen receptor (ER) cell line (MCF7-ER) used to assess the potential for interactions with a human 
estrogen receptor (hER2); CALUX® cell lines (Chemically Activated LUciferase eXpression) containing the human 
peroxisome proliferator-activated receptor (hPPARy), human thyroid ß receptor (hTR ß), human estrogen receptor (hER1), 
and mouse aryl hydrocarbon receptor (mAhR).  The results were positive for hER1 agonist activity with a >50% response 
(response exceeded 50 % of the maximal standard induction or whose response was clearly dose related).  Positive results 
were also observed for hER2 agonist activity in the transfected MCF7-ER cells, with a >10% response.  The results were 
negative for mAhR, hPPARy, and hTR ß agonist activity in the CALUX® cell lines.  All cell lines were negative for 
endocrine receptor antagonism. 

 
IRRITATION AND SENSITIZATION STUDIES 

Irritation 
Glycol Distearate; 1982 

Two formulations [containing Glycol Distearate] were tested for 28 days [in rabbits].3  The concentration of Glycol 
Distearate ranged from 0.05% to 0.5%.  According to the report, the skin irritation that was caused by the surfactant ranged 
from slight to severe. 

A separate but similar 28-day study reported on two formulations containing Glycol Distearate at a concentration 
in the range of 0.05-0.4%.  Investigators associated both formulations with the development of primary irritation.  The report 
noted no “gross necropsy or microscopic alterations” in the tissue related to the test. 

A shampoo containing 1-3% Glycol Distearate was applied at concentrations of 0.05% and 0.3% to 10 animals 
[rabbits] (five male and five female) at each concentration.  Slight transient skin irritation was observed in one rabbit at the 
0.05% level and in most animals at the 0.3% level. 

Draize type procedures were used to test…Glycol Distearate for primary irritation of albino rabbit skin; the 
ingredients were found to be nonirritating to slightly irritating…  In addition, when … Glycol Distearate [was] tested for 
corrosivity according to the procedures of the U.S. Department of Transportation, [it was] found to be noncorrosive to rabbit 
skin. 

A shampoo formulation containing Glycol Distearate was tested in three separate experiments on groups containing 
six rabbits each (three males and three females).  A fourth experiment involved similar procedures, but had five male and five 
female rabbits per group.  The material was applied daily, five days per week to intact or abraded skin equivalent to 10% of 
the skin area of the back; this remained on the animal for seven hours each day before washing. [The shampoo was 
practically non-irritating.] 

Two formulations were tested for 91 days.  The concentration of Glycol Distearate applied to the animals [rabbits] 
ranged from 0.05% to 0.5%.  The skin irritation that resulted was reported to be similar to that produced by other forms of 
shampoo. 

 
Neopentyl Glycol Diisononanoate; 2011 

Predictive human [n=52]  skin irritation tests results for undiluted … [Neopentyl Glycol Diisononanoate] were 
negative…4 
 
Animal 

Irritation assays are summarized in Table 10. 
Trimethyl Pentanyl Diisobutyrate was not irritating to guinea pigs at 100% and was not or was mildly irritating to 

rabbits at 100%.37,38  Glycol Distearate was not irritating to rabbits and guinea pigs at 100%.13  Neopentyl Glycol 
Diethylhexanoate (concentration not specified, tested neat) was not irritating to the skin of rabbits.17  There were no signs of 
erythema or edema observed when Neopentyl Glycol Diheptanoate was administered to rabbits at 100%.16 
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Sensitization 
Glycol Distearate; 1982 

Sensitization studies were conducted in guinea pigs on Glycol Stearate and Glycol Distearate.3  Each ingredient was 
injected intradermally into the shaven back of each of two male, white guinea pigs.  Following an initial 0.05 ml injection, 
0.1 ml injections were given three times a week for a total often ten injections.  Two weeks later a challenge injection was 
given, and readings were taken 24 hours later.  Both ingredients were found to be nonsensitizing [at 0.1%]. 

A repeated insult patch test with 50% w/v Glycol Distearate in mineral oil was performed on 125 subjects ranging 
in age from 19 to 76 years.3  Patches containing 0.25 g of [the] sample were applied for 24 hours to the dorsal aspect of the 
upper arm of each individual.  Patches were applied to the same site each Monday, Wednesday, and Friday of the three-week 
induction period.  Each site was scored for irritation a total of nine times.  Challenge patches were applied to both arms of 
each subject 14 days after the final insult patch; the sites were graded for sensitization reactions after 48 and 96 hours.  No 
visible skin changes characteristic of irritation or sensitization were observed in any subject; all scores were zero. 
 
Neopentyl Glycol Diisononanoate; 2011 

A maximization test on [Neopentyl Glycol Diisononanoate] was performed ….4  Undiluted test material was applied 
during the second induction and challenge phase.  Initially, the skin was treated with SLS [sodium laureth sulfate] because 
topical induction with undiluted [Neopentyl Glycol Diisononanoate] did not induce skin irritation in a preliminary 
experiment.  Neopentyl [Glycol Diisononanoate] was classified as a nonsensitizer. 

 
Animal 
Trimethyl Pentanyl Diisobutyrate 

In a skin sensitization study of Trimethyl Pentanyl Diisobutyrate (1% in acetone) in guinea pigs (n=4, 5 solvent 
control, 4 positive control), induction and challenge were by open epicutaneous exposure.38  The positive control was 
phenylhydrazine.  Skin examinations at 24 and 48 h after the challenge dose indicated no positive sensitization reactions in 
the test or negative control groups.  The positive control group had the expected response.  Trimethyl Pentanyl Diisobutyrate 
was not considered a skin sensitizer in this study. 

In a skin sensitization study of Trimethyl Pentanyl Diisobutyrate (1% in organic solvent) in guinea pigs (n=3), there 
were no signs of sensitization.37   No further details were provided. 
 
Glycol Distearate 
 A Buehler test of Glycol Distearate (100% in a few drops of water for both induction and challenge) in Pirbright 
guinea pigs (n=20; 10 controls) was conducted.13  The test sites were examined 24 and 48 h after challenge.  There were no 
signs of sensitization.   
 
Neopentyl Glycol Diheptanoate 
 In a test conducted in a manner similar to that described in OECD TG 406 (Skin Sensitization) of Neopentyl Glycol 
Diheptanoate, male Dunkin-Hartley guinea pigs (n=20; 10 controls) were used.  The induction phase was conducted at 100% 
and  the challenge at 30% in corn oil and 100%.14,16  There was one guinea pig with mild redness at 24 h after the high-dose 
challenge; there were no signs of any type of reaction at the test sites at 48 h.  It was concluded that the test substance was not 
sensitizing. 
  
Human 
 Summaries of human repeated insult patch tests (HRIPTs) are summarized in Table 11. 

Trimethyl Pentanyl Diisobutyrate and Neopentyl Glycol Diethylhexanoate were not sensitizers in multiple HRIPTs 
at up to 100%.17,37,38,43,44 

Propanediol Dicaprylate/Caprate and Propanediol Dipelargonate were not sensitizers in HRIPTs.45,46 
 

OCULAR IRRITATION STUDIES 
Neopentyl Glycol Diisononanoate; 2011 

A study evaluating the ocular irritation potential of [Neopentyl Glycol Diisononanoate] in rabbits was conducted…  
[Neopentyl Glycol Diisononanoate] (0.1 mL) … was classified as a minimal ocular irritant.4 
 
In Vitro 
 Propanediol Dicaprylate/Caprate (100%) was tested for potential ocular irritation using the EpiOcular™ in vitro 
assay.47  Exposures were for 20 min and 1 and 4 h.  The estimated Draize ocular irritation score was 0 for and the test 
substance was classified as non-irritating. 
 
Animal 

Ocular irritation studies using rabbits are summarized in Table 12. 

Distributed for comment only -- do not cite or quote 
 



Trimethyl Pentanyl Diisobutyrate, Glycol Distearate, Neopentyl Glycol Diethylhexanoate, and Neopentyl Glycol 
Diheptanoate were not ocular irritants at 100% in rabbits.13,16,17,37,38 
 

CLINICAL STUDIES 
Retrospective and Multicenter Studies 

Glycol Distearate; 1982 
Occupational Exposure: Two manufacturers reported that they have been manufacturing Glycol Stearates and 

Glycol Distearates for between 20 and 30 years.3  According to both, no employee reported that his or her health might have 
been adversely affected by exposure to these compounds.  This conclusion was based upon: (a) 30 employees who for 10 
years had potentially been exposed to Glycol Stearate for 1 % of their work time; (b) 70 employees who for 20 years had 
potentially been exposed to Glycol Distearate for 20% of their work time; and (c) 50 employees who for 30 years had 
potentially been exposed to Glycol Stearate for 5% of their work time.  One manufacturer noted that its labor turnover was 
very low, so that some individuals had been exposed to the ingredients for many of the years during which they had been 
produced there. 
 

SUMMARY 
This is a review of the available scientific literature and unpublished data relevant to assessing the safety of 31 

monoalkylglycol dialkyl acid esters as used in cosmetics.  The ingredients in this report are structurally related alkyl esters of 
monoalkyl diols that vary by type of diol and lengths of the fatty acid residues. 

The functions of these ingredients include:  film former, hair conditioning agent, opacifying agent, plasticizer, skin-
conditioning agents (emollient, miscellaneous, and occlusive), slip modifier, solvent, surface modifier, and viscosity 
increasing agent – nonaqueous.  1,4-Butanediol Bisdecanoate and 1,2-Hexanediyl Dicaprate are reported to function as skin 
bleaching agents.  Skin bleaching agent is not a cosmetic function; use as a skin bleaching agent is classified as a drug use 
and, as such, does not fall under the purview of CIR. 

According to VCRP survey data received in 2016, Glycol Distearate was reported to be used in 1613 formulations, 
mostly in hair products (1029 formulations); this is an increase from 28 uses in 2001.  Trimethyl Penanyl Diisobutyrate and 
Neopentyl Glycol Diheptanoate are used in 315 (all nail products) and 337 (mostly in skin care products) formulations, 
respectively.  The rest of the ingredients with reported uses were used in 94 or fewer formulations.  As for products that were 
previously reviewed by CIR, Neopentyl Glycol Dicaprylate/ Dipelargonate/Dicaprate and Neopentyl Glycol Diisononanoate 
had no reported uses in the 2001 and the 2016 VCRP database.  Neopentyl Glycol Diisononanoate is no longer reported to be 
used in a cleansing product. 

The results of the concentration of use survey conducted by the Council in 2016 indicate Neopentyl Glycol 
Diethylhexanoate had the highest reported maximum concentration of use; it is used at up to 57%.  Neopentyl Glycol 
Dicaprate had the next highest reported maximum concentration of use; it is used up to 50%.  In 2001, Glycol Distearate was 
reported to be used at up to 9% in rinse-off products and up to 6% in leave-on products; in 2016, the maximum 
concentrations of use were reported to have increased to 10% and 13.1%, respectively   

In rats, orally administered Trimethyl Pentanyl Diisobutyrate was rapidly absorbed and excreted, with renal 
excretion accounting for the majority of the recovered radioactivity.  In urine, Trimethyl Pentanyl Diisobutyrate, 
TMPD-3-14C, and conjugates of TMPD and 2,2,4-trimethyl-3-hydroxyvaleric acid were detected.  None of the test substance 
was detected in CO2. 

The LD50 of Trimethyl Pentanyl Diisobutyrate was reported to be >20 mL/kg in guinea pigs and >2000 mg/kg in 
rabbits.  Clinical signs were:  diarrhea, few feces, and soiling of the anogenital area.  Glycol Distearate was not toxic to 
rabbits at 100%. 

The oral LD50 for Trimethyl Pentanyl Diisobutyrate was reported to be >2000 mg/kg in rats.  Clinical signs included 
moderate weakness and some vasodilatation.  No clinical abnormalities were observed in mice administered up to 6400 
mg/kg by gavage.  The oral LD50 for Glycol Distearate in rats was reported to be >5000 mg/kg.  At 13,000 mg/kg and above, 
diarrhea, wet oily coats, and nasal hemorrhage were observed within 4 days after dosing, which resolved Day 10.  The oral 
LD50 for mice was reported to be >5000 mg/kg.  In another study in rats, there were no mortalities at up to 16,000 mg/kg; at 
13,000 mg/kg and above, diarrhea, wet oily coats, and nasal hemorrhage were observed within 4 days after dosing, which 
resolved Day 10.  The oral LD50 of Glycol Distearate was reported to be >5000 mg/kg in mice.  The oral LD50 of Neopentyl 
Glycol Diethylhexanoate was reported to be >2000 mg/kg in rats and >1880 mg/kg in mice.  No mortalities or clinical signs 
of toxicity were observed when rats were orally administered a single dose of Neopentyl Glycol Diheptanoate (2000 mg/kg). 

In rats, the LClo of Trimethyl Pentanyl Diisobutyrate was reported to be >0.12 mg/L in one 4-h inhalation toxicity 
test and 5.30 mg/L in another.  The acute inhalation LC50 of Neopentyl Glycol Diheptanoate was reported to be >5.22 mg/L 
in rats; clinical signs included hunched posture, increased respiratory rate, and piloerection. 

Rats orally exposed to Trimethyl Pentanyl Diisobutyrate for 2 weeks showed increases in the liver weights of both 
sexes in the 500, 750, and 1000 mg/kg/day groups and in the kidney and adrenal gland weights of both sexes in the 750 and 
1000 mg/kg/day groups.  The NOAEL was reported to be 1.0% in both male and female rats administered Trimethyl 
Pentanyl Diisobutyrate in feed for up to 99 days.  The oral NOAEL for Trimethyl Pentanyl Diisobutyrate was reported to be 
30 mg/kg/day for males (44 days) and 150 mg/kg/day for females (40 to 53 days).  All rats survived and there were no 
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treatment-related clinical signs. 
In male rats, the LOEL was reported to be 750 mg/kg/day and the NOAEL was reported to be 150 mg/kg/day for 

Trimethyl Pentanyl Diisobutyrate administered in feed for 90 days; the NOAEL in female rats was reported to be 750 
mg/kg/day.  The NOAEL in both male and female rats was reported to be 1.0% in a feeding study of Trimethyl Pentanyl 
Diisobutyrate administered for 102 days.  There were no test-substance related mortalities and the rats also exhibited normal 
appearance and behavior throughout the study.  The NOAEL for both male and female beagles was reported to be 1.0% in a 
feeding study of Trimethyl Pentanyl Diisobutyrate administered for 90 days.  All dogs survived, neurological reflexes were 
unimpaired, and no abnormal clinical signs or behavioral abnormalities were observed at any time.   

The NOAEL of Trimethyl Pentanyl Diisobutyrate for developmental or reproductive toxicity was reported to be 4.5 
mg/g feed (equivalent to 276 mg/kg/day for males and 359 mg/kg/day for females) in the diet of rats administered from 14 
days prior to mating through early lactation.  For the females in the high-dose group, there was a decrease in total number of 
implants, number of live pups on postnatal day 4, and litter weight on postnatal days 0 and 4.  There were no adverse effects 
on reproductive performance, fertility index, fecundity index, precoital interval, gestation duration, percent pup survival, pre- 
and post-implantation loss, live and dead pups on postnatal day 0; percentage of male and female pups, mean pup body 
weight and pup body weight change, or reproductive organ weights in the adults.  For the males, there were minimal 
reductions in sperm counts observed in the testes and/or epididymides of treated male rats, but there were no treatment-
related gross or microscopic lesions in any groups and no adverse effect on reproductive performance. 

The NOEL for reproductive toxicity of Trimethyl Pentanyl Diisobutyrate in a combined repeated dose and 
reproductive/developmental toxicity study was reported to be 750 mg/kg/day for male and female rats.  The NOEL for 
Trimethyl Pentanyl Diisobutyrate administered throughout pregnancy for embryo/fetal toxicity was reported to be 750 
mg/kg/day in rats.  All pregnant rats delivered normally and there were no adverse effects on any reproductive parameters 
observed.  In another study, due to lower body weight gains and/or body weight loss, the NOAEL for maternal toxicity was 
reported to be 4.5 mg/g/day of feed (343 mg/kg/day).  Based on lower mean fetal body weights at 1.50% (15 mg/g/day; 1077 
mg/kg/day), an exposure level of 0.45% (4.5 mg/g/day; 343 mg/kg/day) was reported to be the NOAEL for embryo/fetal 
development for Trimethyl Pentanyl Diisobutyrate in the diet of rats. 

The NOAEL for the maternal toxicity of Glycerol Distearate was reported to be ≥900 mg/kg and the teratogenicity 
NOAEL was reported to be ≥900 mg/kg when administered on GD 6 to 15.  There were no mortalities during the study 
period.  No Glycerol Distearate-related symptoms were observed in the treatment groups when compared to the control 
group. 

Trimethyl Pentanyl Diisobutyrate was not mutagenic in mammalian cell mutation assays (up to 2000 µg/mL), Ames 
tests (up to 5000 µg/plate), and a mammalian chromosome aberration tests (up to 1000 µg/mL).  Neopentyl Glycol 
Diethylhexanoate was not mutagenic in a mammalian cell mutation assay (up to 600 µg/mL), an Ames test (up to 5000 
µg/plate), and mammalian chromosome aberration tests (up to 100 µg/mL).  Glycol Distearate was not mutagenic in Ames 
tests up to 5000 µg/plate.  Propanediol Dicaprylate/Caprate was not mutagenic in an Ames test at 0.005 mL/plate. 

In tests for endocrine receptor agonist and antagonist activity of Trimethyl Pentanyl Diisobutyrate in multiple cell 
lines, results were positive for hER1 agonist activity, with a >50% response, and positive results were observed for hER2 
agonist activity in the transfected MCF7-ER cells, with a >10% response.  The results were negative for mAhR, hPPARy, 
and hTR ß agonist activity in the CALUX® cell lines.  All cell lines were negative for endocrine receptor antagonism. 

Trimethyl Pentanyl Diisobutyrate was not irritating to guinea pigs at 100% and was not or was mildly irritating to 
rabbits at 100%.  Glycol Distearate was not irritating to rabbits and guinea pigs at 100%.  Neopentyl Glycol 
Diethylhexanoate (tested neat) was not irritating to the skin of rabbits.  There were no signs of erythema or edema observed 
when Neopentyl Glycol Diheptanoate was administered to rabbits at 100%. 

In two skin sensitization studies in guinea pigs, Trimethyl Pentanyl Diisobutyrate was not considered to be a skin 
sensitizer at 1%.  There were no signs of sensitization in a Buehler test of Glycol Distearate at 100% in guinea pigs.  
Neopentyl Glycol Diheptanoate at 100% was not sensitizing in guinea pigs when challenged at 30% and 100%. 

In three HRIPTs, Trimethyl Pentanyl Diisobutyrate was not sensitizing at 1.0%.  In two HRIPTs, Neopentyl Glycol 
Diethylhexanoate was not sensitizing at 100%.  Propanediol Dicaprylate/Caprate and Propanediol Dipelargonate were not 
sensitizers in HRIPTs at up to 100%. 

Propanediol Dicaprylate/Caprate was not an ocular irritant in an in vitro assay.  Trimethyl Pentanyl Diisobutyrate, 
Glycol Distearate, Neopentyl Glycol Diethylhexanoate, and Neopentyl Glycol Diheptanoate were not ocular irritants at 100% 
in rabbits. 

 
DISCUSSION 

To be developed. 
 

CONCLUSION 
 To be developed. 
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TABLES 
 

Table 1.  Definitions, idealized structures, and functions of the monoalkylglycol dialkyl acid esters in this 
safety assessment.1,CIR Staff 

Ingredient CAS No. Definition & Structure Function(s) 
Trimethyl Pentanyl Diisobutyrate 
6846-50-0  

Trimethyl Pentanyl Diisobutyrate is the organic compound that conforms to 
the formula: 

 

Plasticizer 

1,4-Butanediol Bisdecanoate 
26719-50-6 

1,4-Butanediol Bisdecanoate is the organic compound that conforms to the 
formula: 
 

Skin bleaching 
agent* 

 
Butylene Glycol 
Dicaprylate/Dicaprate 
 

Butylene Glycol Dicaprylate/Dicaprate is a mixture of the butylene glycol 
diesters of caprylic and capric acids. 

Skin-conditioning 
agent - occlusive 

 
Butylene Glycol Diisononanoate Butylene Glycol Diisononanoate is the diester of butylene glycol and 

branched chain nonanoic acids. It conforms generally to the formula: 
Skin-conditioning 
agent – emollient; 
skin-conditioning 
agent – occlusive; 
viscosity 
increasing agent - 
nonaqueous 

 
Butylethylpropanediol Dimer 
Dilinoleate 

Butylethylpropanediol Dimer Dilinoleate is the product of the esterification 
of Dilinoleic Acid with butylethylpropanediol. 

Film former; 
skin-conditioning 
agent – 
miscellaneous; 
slip modifier; 
surface modifier 
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Table 1.  Definitions, idealized structures, and functions of the monoalkylglycol dialkyl acid esters in this 
safety assessment.1,CIR Staff 

Ingredient CAS No. Definition & Structure Function(s) 
Diethylpentanediol 
Dineopentanoate 
762268-78-0 

Diethylpentanediol Dineopentanoate is the organic compound that conforms 
to the formula: 

 

Hair conditioning 
agent; skin-
conditioning 
agent - 
miscellaneous 

Dioctadecanyl 
Didecyltetradecanoate 

Dioctadecanyl Didecyltetradecanoate is the organic compound that 
conforms to the formula: 
 

Skin-conditioning 
agent – emollient; 
skin-conditioning 
agent - 
miscellaneous 

 
Dioctadecanyl  
Ditetradecyloctadecanoate 

Dioctadecanyl Ditetradecyloctadecanoate is the organic compound that 
conforms to the formula: 
 

Skin-conditioning 
agent – emollient; 
skin-conditioning 
agent - 
miscellaneous 
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Table 1.  Definitions, idealized structures, and functions of the monoalkylglycol dialkyl acid esters in this 
safety assessment.1,CIR Staff 

Ingredient CAS No. Definition & Structure Function(s) 
Glycol Dibehenate 
79416-55-0 

Glycol Dibehenate is the diester of ethylene glycol and behenic acid. It 
conforms generally to the formula: 
 

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

 
Glycol Diethylhexanoate Glycol Diethylhexanoate is the diester of ethylene glycol and 2-

ethylhexanoic acid. It conforms to the formula: 
 

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

 
Glycol Dilaurate 
624-04-4 

Glycol Dilaurate is the diester of ethylene glycol and lauric acid. It conforms 
to the formula: 
 

Skin-conditioning 
agent viscosity 
increasing agent 
– nonaqueous – 
occlusive 

 
Glycol Dioleate Glycol Dioleate is the diester of ethylene glycol and oleic acid. It conforms 

to the formula: 
 

Opacifying agent; 
skin-conditioning 
agent – occlusive; 
viscosity 
increasing agent - 
nonaqueous 
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Table 1.  Definitions, idealized structures, and functions of the monoalkylglycol dialkyl acid esters in this 
safety assessment.1,CIR Staff 

Ingredient CAS No. Definition & Structure Function(s) 
Glycol Dipalmate/Palm 
Kernelate/Olivate/Macadamiate 

Glycol Dipalmate/Palm Kernelate/Olivate/Macadamiate is the diester of 
ethylene glycol with a mixture of fatty acids derived from palm oil, palm 
kernel oil, olive oil and macadamia nut oil. 

Skin-conditioning 
agent - emollient 

 
[wherein RC(O)- represents fatty acid residues derived from palm oil, palm kernel oil, olive oil and macadamia nut oil.] 

Glycol 
Dipalmate/Rapeseedate/Soyate 

Glycol Dipalmate/Rapeseedate/Soyate is the diester of ethylene glycol with 
a mixture of Palm Acid, Rapeseed Acid and Soy Acid. 

Skin-conditioning 
agent - emollient 

 
[wherein RC(O)- represents fatty acid residues derived from Palm Acid, Rapeseed Acid and Soy Acid.] 

Glycol Dipivalate Glycol Dipivalate is the organic compound that conforms to the formula: 
 

Skin-conditioning 
agent – emollient 

 
Glycol Distearate 
627-83-8   
91031-31-1 

Glycol Distearate is the diester of ethylene glycol and stearic acid. It 
conforms generally to the formula: 
 

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

 
Glycol Ditallowate Glycol Ditallowate is the diester of ethylene glycol and Tallow Acid. It 

conforms generally to the formula: 

 
where RCO- represents the fatty acids derived from tallow. 

Opacifying agent; 
skin-conditioning 
agent – occlusive 
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Table 1.  Definitions, idealized structures, and functions of the monoalkylglycol dialkyl acid esters in this 
safety assessment.1,CIR Staff 

Ingredient CAS No. Definition & Structure Function(s) 
Hexanediol Distearate 
26730-92-7 

Hexanediol Distearate is the diester of hexanediol and stearic acid. It 
conforms generally to the formula: 

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

 
1,2-Hexanediyl Dicaprate 1,2-Hexanediyl Dicaprate is the organic compound that conforms to the 

formula: 
Skin bleaching 
agent* 

 
Neopentyl Glycol Dicaprate 
27841-06-1 

Neopentyl Glycol Dicaprate is the diester of neopentyl glycol and decanoic 
acid that conforms to the formula: 

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

 
Neopentyl Glycol 
Dicaprylate/Dicaprate 
70693-32-2 

Neopentyl Glycol Dicaprylate/Dicaprate is the diester of neopentyl glycol 
and a blend of caprylic and capric acids. 

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

 
[wherein RC(O)- represents fatty acid residues derived from caprylic and capric acids.] 

Neopentyl Glycol Dicaprylate/ 
Dipelargonate/Dicaprate 

Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate is the diester of 
neopentyl glycol and a blend of caprylic, pelargonic and capric acids. 

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

 
[wherein RC(O)- represents fatty acid residues derived from caprylic, pelargoinc, and capric acids.] 
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Table 1.  Definitions, idealized structures, and functions of the monoalkylglycol dialkyl acid esters in this 
safety assessment.1,CIR Staff 

Ingredient CAS No. Definition & Structure Function(s) 
Neopentyl Glycol 
Diethylhexanoate 
28510-23-8 

Neopentyl Glycol Diethylhexanoate is the diester of neopentyl glycol and 2-
ethylhexanoic acid. It conforms to the formula: 

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

 
Neopentyl Glycol Diheptanoate 
68855-18-5 

Neopentyl Glycol Diheptanoate is the diester of neopentyl glycol and 
heptanoic acid. It conforms to the formula: 

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

 
Neopentyl Glycol Diisononanoate 
27841-07-2 

Neopentyl Glycol Diisononanoate is the organic compound that conforms to 
the formula: 

Skin-conditioning 
agent – emollient 

 
Neopentyl Glycol Diisostearate 
109884-54-0 

Neopentyl Glycol Diisostearate is the diester of neopentyl glycol and 
isostearic acid. It conforms to the formula: 

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

 
[one example of an “iso”] 

Neopentyl Glycol Dilaurate 
10525-39-0 

Neopentyl Glycol Dilaurate is the diester of neopentyl glycol and lauric 
acid. It conforms to the formula: 

Skin-conditioning 
agent – emollient; 
viscosity 
increasing agent 
– nonaqueous 
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Table 1.  Definitions, idealized structures, and functions of the monoalkylglycol dialkyl acid esters in this 
safety assessment.1,CIR Staff 

Ingredient CAS No. Definition & Structure Function(s) 
Propanediol Dicaprylate 
1020852-63-4    
56519-71-2 

Propanediol Dicaprylate is the organic compound that conforms to the 
formula: 

Skin-conditioning 
agent – emollient; 
solvent 

 
Propanediol Dicaprylate/Caprate 
1072005-10-7 

Propanediol Dicaprylate/Caprate is the organic compound that conforms 
generally to the formula: 

 
where RCO- represents a mixture of caprylic and capric acid residues. 

Skin-conditioning 
agent – emollient 

Propanediol Diisostearate 
 

Propanediol Diisostearate is the organic compound that conforms generally 
to the formula: 

Skin-conditioning 
agent – emollient 

 
[one example of an “iso”] 

Propanediol Dipelargonate 
28267-33-6 

Propanediol Dipelargonate is the organic compound that conforms to the 
formula: 

Skin-conditioning 
agent – emollient 

 
* Skin-bleaching agent is not a cosmetic function. 

 
 

Table 2.  Previous safety assessments by CIR of monoalkylglycol dialkyl acid esters and related ingredients, 
moieties, and component parts. 

Ingredient, Related Ingredients, or 
Component  Conclusion (year; maximum concentrations of use) Reference 
Glycol Distearate; Glycol Stearate, 
Glycol Stearate SE 

Safe as used (1982, 2001; 12% in leave-ons) 2,3 

Neopentyl Glycol 
Dicaprylate/Dipelargonate/Dicaprate, 
Neopentyl Glycol Diisononanoate, 
Pelargonic Acid (nonanoic acid) and 
nonanoate esters 

Safe as used (2011; 74% in leave-ons) 4 

Butylene Glycol, Hexylene Glycol, 
Ethoxydiglycol, Dipropylene Glycol 

Safe as used (2006, 2006; 89% in leave-ons) 7,48 

Alkane diols Insufficient data announcement (2016; 39.9% in leave-ons) 12 
Propylene glycol esters Safe as cosmetic ingredients in the practices of use and concentration described 

in this safety assessment (2014; 60% in leave-ons and 15.8% in rinse-offs) 
8 

Oleic Acid, Lauric Acid, Palmitic Acid, 
Myristic Acid, and Stearic Acid 

Safe in the present practices of use and concentration (2006; 9% in leave-ons 
and 4% in rinse-offs, 20% in hair products, 15% in bath products) 

7,10 

Plant-derived fatty acid oils (which 
primarily comprise glyceryl triesters) 

Safe as used (2011; 100% in leave-ons) 9 

Alkyl esters (e.g., Isooctyl 
Caprylate/Caprate, Cetearyl 
Isononanoate, and Cetearyl Behenate) 

Safe in cosmetic formulations in the present practices of use and concentration 
when formulated to be non-irritating (78% in leave-ons) 

11 

Tallow, Tallow Glyceride, Tallow 
Glycerides, Hydrogenated Tallow 
Glyceride, and Hydrogenated Tallow 
Glycerides 

Safe in present practices of use (1990, 2006;  78% in leave-ons) 
 

5,6 
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Table 3.  Chemical and physical properties of monoalkylglycol dialkyl acid 
esters in this safety assessment. 

Property Value Reference 

Trimethyl Pentanyl Diisobutyrate 
Physical Form  Liquid 15 
Color Colorless/clear 15 
Odor Slight 15 
Molecular Weight  g/mol 286.41 21 
Density 0.94 

0.92 
15 
15 

Viscosity kg/(s m) 0.005 15 
Vapor pressure mmHg @ 20oC 0.0009 

0.0113 
0.00066 
0.089 

35 
15 
21 
39 

Melting Point  oC -70 
69.9 
<-10 

21,35 
21 
21 

Boiling Point  oC 281.5 
280 

21 
21,35 

Water Solubility g/L @  27.5oC & pH 3.6-4/6 
                                   @  23.65oC & pH 4.09-4.83 
                                   @  23.65oC & pH 7.79-8.26 
                                   @  20.5oC 
                                   @  25oC 

0.0127 
13.3 
13.2 

0.001-0.002 
0.015 

15 
15 
15 
35 
21 

Disassociation constants 
    pKa @ 25 oC 

 
-4.87 est.a 

 
15 

Glycol Dibehenate 
Molecular Weight  g/mol 707.20 49 

Glycol Diethylhexanoate 
Physical Form  Liquid 17 
Color Pale yellow 17 
Density/Specific Gravity @ 20oC 0.94 est.b 17 
Vapor Density mmHg 0 est.b 17 
Melting Point  oC <20 17 
Boiling Point  oC 75 17 
log Pow >6 

7.51 est.c 

17 
17 

Glycol Dilaurate 
Molecular Weight  g/mol 426.67 50 

Glycol Distearate 
Physical Form  Solid; leaves 

Waxy solid 
13 
3 

Color White 
White to cream 

13 
3 

Molecular Weight  g/mol 595.0 51 
Density/Specific Gravity @ 78oC 858.1 13 
Viscosity kg/(s m)@ 80oC 8.04  
Melting Point oC 75 

75.3 
79 

74.7 
67-68 

75-75.5 

13 
13 

13,51 
13 
13 
13 

Boiling Point oC @ 20 mmHg 
                           @ 15 mmHg 

241 
209 

13 
13 

Water Solubility g/L @ 25oC  <0 13 
Disassociation constants  
   Log Pow 

 
16.12 est.b 

 
13 

Hexanediol Distearate 
Molecular Weight  g/mol 651.11 52 

Neopentyl Glycol Dicaprate 
Density @   20oC 0.93 Est.b 14 
Disassociation constants (pKa, pKb) @oC 
   logPow 

 
9.62 est.c 

 
14 

Distributed for comment only -- do not cite or quote 
 



Table 3.  Chemical and physical properties of monoalkylglycol dialkyl acid 
esters in this safety assessment. 

Property Value Reference 

Neopentyl Glycol Dicaprylate/Dicaprate 
Physical Form  Liquid 

Oily liquid 
14 
53 

Color Clear or yellowish 53 
Molecular Weight g/mol 420.63 54 
Density @ 25oC 0.890-0.920 53 
Melting Point oC <20 14 
Water Solubility g/L @ 20oC & pH 5.4-6.8 92.9 14 

Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate 
Molecular Weight  g/mol 981.51 

1017.55 est.d 

55 
4 

Neopentyl Glycol Diethylhexanoate 
Physical Form  Liquid 16,18,19 
Color Pale yellow 

Clear 
16 
18 

Odor Slight, characteristic 18 
Molecular Weight g/mol 356.54 19 
Specific Gravity @ 25oC 0.920 18 
Melting Point oC <-20 16 
Water Solubility  Insoluble 18 
Other Solubility  
   Hydrophobic solvents (esters, mineral oil, mineral 
spirits, and aromatic hydrocarbons) 

 
Soluble 

 
18 

Neopentyl Glycol Diheptanoate 
Physical Form  Liquid 14,16 
Color Light straw 14,16 
Molecular Weight  g/mol 328.5 16 
Density/Specific Gravity @ 20oC 
                                        @ 20oC 

0.927 
0.92 

16 
16 

Viscosity kg/(s m) @ 25oC 
                              @ 40oC 
                              @ 100oC 

1.29 
0.58 

0.193 

16 
16 
16 

Vapor pressure mmHg @ 20oC 0 est.b 16 
Melting Point  oC -33 16 
Water Solubility g/L @ 20oC & pH 6.2-6.7 <0.05 16 
log Pow 6.68 est.c 16 
Disassociation constants  
   pKa 

 
0 est.b 

 
16 

Neopentyl Glycol Diisosononanoate 
Molecular Weight  g/mol 384.59 4 
Melting Point  oC 132.4 est.d 4 
Boiling Point oC 565.02 est.d 4 
Log Pow 7.03 est.d 4 

Neopentyl Glycol Diisostearate 
Molecular Weight  g/mol 637.07 56 

Propanediol Dicaprylate 
Physical Form  Liquid 20 
Color White 20 
Odor Neutral 20 
Specific Gravity @ 25oC 0.91-0.93 20 
Melting Point  oC <-5 20 
Water Solubility Insoluble 20 

Propanediol Dicaprylate/Caprate 
Specific Gravity @ 25oC 0.91-0.93 57 
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Table 3.  Chemical and physical properties of monoalkylglycol dialkyl acid 
esters in this safety assessment. 

Property Value Reference 

Propanediol Dipelargonate 
Physical Form  Liquid 58 
Color Clear 58 
Water Solubility  Insoluble  
Other Solubility  
   Ethanol 
   Propylene Glycol 
   Isopropyl Myristate 
   Castor Oil 
   Mineral Oil 
   Isododecane 

 
Miscible 
Insoluble 
Miscible 
Miscible 
Miscible 
Miscible 

 
58 
58 
58 
58 
58 
58 

a  Calculation based on SPARC online calculator v 4.6, University of Georgia 
(http://archemcalc.com/sparc/) 

b Calculation based on KOWWIN v1.68, Estimation Programs Interface Suite™ for 
Microsoft® Windows v4.10. US EPA, United States Environmental Protection Agency, 
Washington, DC, USA. 

c QSAR and Combinatorial Science, Vol. 23, as implemented by SPARC, March 2008 
d ChemDraw. Cambridge, MA: Cambridge Soft Corporation; 2002. 

 
 
 
 
 
 
 
 
 

Table 4.  Frequency of use according to duration and exposure of monoalkylglycol dialkyl acid esters.26,27 

Use type Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) 

 Trimethyl Pentanyl 
Diisobutyrate 

Butylene Glycol 
Dicaprylate/Dicaprate 

Diethylpentanediol 
Dineopentanoate Glycol Diethylhexanoate 

Total/range 315 0.1-9.8 94 1.3-10 NR 1 NR 5 
Duration of usea         

Leave-on 315 0.1-9.8 94 1.3-10 NR NR NR 5 
Rinse-off NR 2 NR NR NR 1 NR NR 

Diluted for (bath) 
use NR NR NR NR NR NR NR NR 

Exposure type         
Eye area NR NR 1 1.3-9 NR NR NR NR 

Incidental                                    
ingestion NR NR 1 NR NR NR NR NR 

Incidental 
Inhalation-sprays NR NR 51; 5b; 

13c 10 NR NR NR NR 

Incidental 
inhalation-powders NR NR 2d; 13c 10; 8d NR NR NR NR 

Dermal contact NR NR 93 NR NR 1 NR 5 
Deodorant      
(underarm) NR NR NR NR NR NR NR NR 

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

Nail 315 0.1-9.8 NR NR NR NR NR NR 
Mucous 

Membrane NR NR 1 NR NR NR NR NR 

Baby NR NR 2 NR NR NR NR NR 
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Table 4.  Frequency of use according to duration and exposure of monoalkylglycol dialkyl acid esters.26,27 

Use type Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) Uses 

Maximum 
Concentration 

(%) 

 Glycol Dilaruate 
Neopentyl Glycol 

Dicaprate 
Neopentyl Glycol 

Dicaprylate/Dicaprate 
Neopentyl Glycol 
Diethylhexanoate 

Total/range NR 1.3 57 0.1-50 82 0.017-22.7 65 0.9-57 
Duration of use         

Leave-on NR 1.3 52 0.1-40 71 0.045-22.7 59 0.9-57 
Rinse-off NR NR 5 0.24-50 10 0.017-15 6 1.5-11 

Diluted for (bath) 
use NR NR NR 11 1 NR NR NR 

Exposure type         
Eye area NR NR 5 3.5-50 2 0.094-18.9 14 1-36.5 

Incidental                                    
ingestion NR NR 18 5-40 13 1.9-22.7 11 3.1-11.3 

Incidental 
Inhalation-sprays NR NR 3b; 7c 6; 3.5-6b 18b; 15c 0.045-0.9b 8b; 6c 3.6-9.3;  

0.9-7.5d 

Incidental 
inhalation-powders NR 1.3d 7c 2.5-16.8;  

1-28.5d 1d; 15c 1; 2.2d 1; 6c 1.1-2;  
3-57d 

Dermal contact NR 1.3 39 0.1-50 60 0.017-19 46 0.9-57 
Deodorant      
(underarm) NR NR NR 0.1e; 4f NR NR NR NR 

Hair-noncoloring NR NR NR 1-6 9 0.045-0.9 8 1.5-9.3 
Hair-coloring NR NR NR 3.5 NR NR NR 1.8 

Nail NR NR NR NR NR NR NR NR 
Mucous 

Membrane NR NR 18 5-40 14 0.017-22.7 12 3.1-11.3 

Baby NR NR NR NR 1 NR NR NR 
 

 Neopentyl Glycol 
Diheptanoate 

Neopentyl Glycol 
Diisostearate Propanediol Dicaprylate 

Propanediol 
Dicaprylate/Caprate 

Total/range 337 1-33 3 0.2-1.1 7 1 2 13.5 
Duration of use         

Leave-on 331 1-33 3 0.9-1.1 6 1 2 13.5 
Rinse-off 6 1.9-9 NR 0.2 1 NR NR NR 

Diluted for (bath) 
use NR NR NR NR NR NR NR NR 

Exposure typea         
Eye area 21 2.8-18 NR NR 2 NR NR NR 

Incidental                                    
ingestion 5 7 1 NR NR NR NR NR 

Incidental 
Inhalation-sprays 

6; 237b; 
37c 

5-19.5;  
3-19.5b 1b NR 2b; 2c NR 2b NR 

Incidental 
inhalation-powders 37c 2.4; 

1-20.7d NR 0.9d 2c 1d NR 13.5d 

Dermal contact 326 1-33 2 0.9-1.1 7 1 2 13.5 
Deodorant      
(underarm) NR NR NR NR NR NR NR NR 

Hair-noncoloring 6 1.9-19.5 NR NR NR NR NR NR 
Hair-coloring NR NR NR 0.2 NR NR NR NR 

Nail NR NR NR NR NR NR NR NR 
Mucous 

Membrane 7 7-9 1 NR NR NR NR NR 

Baby NR 1.2-2.2 NR NR NR NR NR NR 
 

NR = Not Reported; Totals = Rinse-off + leave-on+diluted for (bath) use 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 Not specified whether a powder or a spray, so this information is captured for both categories of incidental inhalation.  
d It is possible these products may be powders, but it is not specified whether the reported uses are powders. 
e Not spray. 
f Spray 
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Table 5. Current and historical frequency and concentration of use of monoalkylglycol dialkyl acid esters according to 
duration and exposure.2,4,26,27 

 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 2016 2001 2016 2001 2016 2009 2016 2009 
 Glycol Distearate Neopentyl Glycol Diisononanoate 
Totals* 1613 28 0.5-13.1 0.2-9 NR NR 1.3-5 1 
Duration of Use 
Leave-On 60 1 0.2-13.1 1-6 NR NR 1.3 NR 
Rinse-Off 1484 26 0.05-10 0.2-9 NR NR 2-5 1 
Diluted for (Bath) Use 69 1 0.2-5 0.4-3 NR NR NR NR 
Exposure Type 
Eye Area 1 NR 0.2-13.1 3 NR NR NR NR 
Incidental  Ingestion NR NR NR NR NR NR NR NR 
Incidental Inhalation-Spray 1; 11a; 13b NR 1-2.5a 2-6b NR NR NR NR 
Incidental Inhalation-Powder 13b NR 2.5; 2-5.4c 2-6b NR NR NR NR 
Dermal Contact 583 19 0.05-13.1 0.2-6 NR NR 1.3-5 1 
Deodorant (underarm) NR NR NR NR NR NR NR NR 
Hair - Non-Coloring 535 9 0.39-10 2-9 NR NR NR NR 
Hair-Coloring 494 NR 0.5-8 0.2-0.5 NR NR NR NR 
Nail NR NR 2 NR NR NR NR NR 
Mucous Membrane 409 16 0.2-5 0.4-3 NR NR NR NR 
Baby Products 17 NR 0.4-0.6 1 NR NR NR NR 
*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
NR – no reported use 
a It is possible these products are sprays, but it is not specified whether the reported uses are sprays. 
b Not specified whether a spray or a powder, but it is possible the use can be as a spray or a powder, therefore the information is captured in both categories 
c It is possible these products are powders, but it is not specified whether the reported uses are powders. 

 
 
 

Table 6.  Monoalkylglycol dialkyl acid esters with no 
reported use in the 2016 VCRP or by the Council.26,27 

1,4-Butanediol Bisdecanoate Butylene Glycol Diisononanoate 
Butylethylpropanediol Dimer 
Dilinoleate 

Dioctadecanyl Didecyltetradecanoate 

Dioctadecanyl 
Ditetradecyloctadecanoate 

Glycol Dibehenate 

Glycol Dioleate Glycol Dipalmate/Palm 
Kernelate/Olivate/Macadamiate 

Glycol 
Dipalmate/Rapeseedate/Soyate 

Glycol Dipivalate 

Glycol Ditallowate Hexanediol Distearate 
1,2-Hexanediyl Dicaprate Neopentyl Glycol 

Dicaprylate/Dipelargonate/Dicaprate* 
Neopentyl Glycol Dilaurate Propanediol Diisostearate 
Propanediol Dipelargonate  
* No reported uses in the VCRP in 2009 and 2016. 
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Table 7.  Code of Federal Regulations that apply to monoalkylglycol dialkyl acid esters in this safety assessment. 
Ingredient(s) Regulation 
Trimethyl Pentanyl 
Diisobutyrate 

21CFR175.105 – may be used as a stabilizer in adhesives used in food packaging. 
21CFR177.1200 - For use only in cellophane coatings and limited to use at a level not to exceed 10% by weight of the 
coating solids except when used as provided in § 178.3740 of this Chapter. 
21CFR178.3740 - For use only in cellulosic plastics in an amount not to exceed 15% by weight of the finished food-
contact article, provided that the finished plastic article contacts food only of the types identified in § 176.170(c) of this 
chapter, table 1, under Categories I, II, VI-B, VII-B, and VIII. 
I. Nonacid, aqueous products; may contain salt or sugar or both (pH above 5.0). 
II. Acid, aqueous products; may contain salt or sugar or both, and including oil-in-water emulsions of low- or high-fat 

content. 
VI. Beverages:  B. Nonalcoholic. 
VII. Bakery products other than those included under Types VIII or IX of this table:  B. Moist bakery products with 

surface containing no free fat or oil. 
VIII. Dry solids with the surface containing no free fat or oil (no end test required). 

Glycol Distearate 21CFR73.1 - …[M]ay be safely used as diluents in color additive mixtures for food use exempt from certification, subject 
to the condition that each straight color in the mixture has been exempted from certification or, if not so exempted, is 
from a batch that has previously been certified and has not changed in composition since certification. If a specification 
for a particular diluent is not set forth in this part 73, the material shall be of a purity consistent with its intended use. 
(a) General use. (1) Substances that are generally recognized as safe under the conditions set forth in section 201(s) of the 
act. 
(2) Substances meeting the definitions and specifications set forth under subchapter B of this chapter, and which are used 
only as prescribed by such regulations. 
(2) Diluents in color additive mixtures for coloring shell eggs. Items listed in paragraph (a) of this section and the 
following, subject to the condition that there is no penetration of the color additive mixture or any of its components 
through the eggshell into the egg [as diethylene glycol distearate and ethylene glycol distearate]. 

Glycol Distearate, Glycol 
Ditallowate 

21CFR176.210 - 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. 
(1) Fatty triglycerides, and the fatty acids, alcohols, and dimers derived therefrom: 
Beef tallow. 
Diethylene glycol (esters). 

 
 
 
 
 
 

Table 8.  Acute toxicity studies of monoalkylglycol dialkyl acid esters. 
Ingredient Animal (n) Methods; Results Reference 

Dermal 
Trimethyl Pentanyl 
Diisobutyrate 

Hartley guinea pigs 
(n=3) 

100%; 5, 10, or 20 mL/kg (4.63, 9.26, or 18.53 g/kg). Following depilation of 
abdomens, a single dose of undiluted test material was applied under occlusion for 24 
h. Guinea pigs were observed on days 2, 7, and 14 after removal. There were no 
clinical signs. LD50>20 mL/kg. 

38 

Trimethyl Pentanyl 
Diisobutyrate 

Guinea pigs (not 
specified) 

5 mg/kg. Slightly irritating. 21 

Trimethyl Pentanyl 
Diisobutyrate 

Guinea pigs (n=3) 5 to 20 mL/kg for 24 h under occlusion. Guinea pigs were observed for 14 days. No 
deaths occurred and no other clinical signs were observed. Two guinea pigs lost 
weight. 

21,37 

Trimethyl Pentanyl 
Diisobutyrate 

New Zealand White 
rabbits (n=5/sex) 

100% (2000 mg/kg). OECD TG 402 (Acute Dermal Toxicity). Test substance was 
administered to clipped skin, approximately 10% of the body surface, under semi-
occlusion for 24 h. Residual test substance was removed with paper towels soaked in 
tap water. There were no mortalities. Clinical signs were: instances of diarrhea, few 
feces, and soiling of the anogenital area, which were resolved by day 14. Bodyweight 
gains were normal. 
At necropsy results were normal in 3 males and 3 females. Abnormalities included 
small spleen in 1 male, slight or scattered red areas in the thymus of 1 male, and 
slight or scattered red areas in the pancreas of 1 male and 2 females.  
LD50>2000 mg/kg. 

37,38 
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Table 8.  Acute toxicity studies of monoalkylglycol dialkyl acid esters. 
Ingredient Animal (n) Methods; Results Reference 
Glycol Distearate New Zealand White 

rabbits (n=3/sex) 
100% (0.5 g) was applied to shaved and abraded skin (2.5 cm2) under occlusion for 
25 h. All rabbits appeared active and healthy. There were no signs of gross toxicity, 
adverse pharmacologic effects or abnormal behavior. 

13 

Glycol Distearate New Zealand White 
rabbits (n=3) 

100%. Amount and duration not specified. Observed at 1, 24, 48 and 72 h and 7 days. 
No signs of systemic effects.  

13 

Oral 
Trimethyl Pentanyl 
Diisobutyrate 

Rats (n=2) 800, 1600, or 3200 mg/kg by gavage and observed for 2 weeks. There were no 
mortalities. Effects were observed at 3200 mg/kg. Weight gains were normal. 
Clinical signs: moderate weakness and some vasodilatation following dosing. 

21,37,38 

Trimethyl Pentanyl 
Diisobutyrate 

Female Wistar rats 
(n=5) 

2000 mg/kg by gavage and observed for 2 weeks. There were no mortalities. Weight 
gains were normal. Wet anogenital areas were observed on Days 0 and 1. Necropsies 
were unremarkable. LD50>2000 mg/kg. 

37,38 

Trimethyl Pentanyl 
Diisobutyrate 

Mice (n=2) 400, 800, 1600, 3200 or 6400 mg/kg by gavage and observed for 2 weeks. 1 mouse 
died within 1 day (not known which group but not in 6400 mg/kg group). Weight 
gains were normal. No clinical abnormalities were observed. 

21,37,38 

Glycol Distearate  
 

Sprague-Dawley rats 
(n=5/sex) 

5000 mg/kg (2.5% in CMC) by oral gavage in two 2.2-2.3-mL doses within 24 h.  
Observed for 14 days.  No mortalities or clinical signs of toxicity. LD50>5000 mg/kg. 

13 

Glycol Distearate Female Swiss mice 
(n=5) 

Single dose at 5000 mg/kg by gavage. LD50=>5000 mg/kg 
No mortalities or clinical signs of toxicity were observed up to the end of the 14-day 
observation period. 

13 

Neopentyl Glycol 
Diethylhexanoate 

Male and female rats 
(not specified) 

Single dose at 2000 mg/kg in corn oil by gavage. 
OECD TG 401 (Acute Oral Toxicity) 
LD50=> 2 000 mg/kg 
No mortalities or clinical signs of toxicity were observed. 

17 

Neopentyl Glycol 
Diethylhexanoate 

Female Swiss mice 
(n=5) 

Single dose at 2 mL/kg (no details on administration) 
No mortalities or clinical signs of toxicity were observed up to the end of the 14-day 
observation period. 
LD50=>2 000 mL/kg (>1880 mg/kg) 

17 

Neopentyl Glycol 
Diheptanoate 

Male and female 
Alderley Park (Alpk: 
APfSD) albino rats 
(not specified) 

Single dose at 2000 mg/kg in corn oil by gavage; OECD TG 401 (Acute Oral 
Toxicity). 
No mortalities or clinical signs of toxicity were observed up to the end of the 14-day 
observation period. 

16 

Inhalation 
Trimethyl Pentanyl 
Diisobutyrate 

Rats (n=3) Whole body apparatus at 120 mg/L (10 ppm) for 6 h and observed for 14 days. There 
were no mortalities or clinical signs. Weight gains were normal. LClo>0.12 mg/L. 

37,38 

Trimethyl Pentanyl 
Diisobutyrate 

Rats (n=3) Whole body apparatus at 5300 mg/L (453 ppm) for 6 h and observed for 14 days. 
There were no mortalities.  Discolored (pink) extremities were observed. Weight 
gains were normal. LClo>5300 mg/L. 

21,37,38 

Neopentyl Glycol 
Diheptanoate 

RccHanTM;Wist rats 
(n=3/sex) 

Nose only apparatus for 4 h and observed for 14 days. Mean achieved test 
atmosphere concentration=2.14 mg/mL (13.5 mg/L nominal). MMAD/GSD: 1.42 
µm/2.56 µm. No mortalities. Clinical signs included: hunched posture and 
piloerection for short period after removal from exposure chamber. Increased 
respiratory rate was observed in all rats. On removal from chamber and 1 h post-
exposure, all rats exhibited increased respiratory rates and ataxia. One day after 
exposure, all rats still showed increased respiratory rate and hunched posture with 
occasional instances of piloerection. All rats appeared normal at days 5 to 8 post-
exposure. At necropsy, no macroscopic abnormalities were observed. 
LC50=>5.22 mg/L (analytical). 

14,16 

CMC= carboxymethyl cellulose; GDS= Geometric standard deviation; MMAD= Mass median aerodynamic diameter; OECD TG=Organisation for 
Economic Co-operation and Development Test Guidelines 
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Table 9.  In vitro genotoxicity studies of monoalkylglycol dialkyl acid esters. 
Test Article Concentration/Vehicle Procedure Test System Results Reference 
Trimethyl Pentanyl 
Diisobutyrate 

Without metabolic activation: 
0,10, 15, 20, 25, 30, and 40 
µg/mL 
With metabolic activation: 0, 
250, 500, 750, 1000, 1500, 2000 
µg/mL 
DMSO 

OECD TG 476 (In Vitro 
Mammalian Cell 
Mutation Assay) 

CHO cells Negative with and 
without metabolic 
activation. 
Controls had 
expected response. 

13,38 

Trimethyl Pentanyl 
Diisobutyrate 

Not specified OECD TG 476 (In Vitro 
Mammalian Cell 
Mutation Assay)  

CHO cells Negative with and 
without metabolic 
activation. 

37 

Trimethyl Pentanyl 
Diisobutyrate 

100, 250, 500, 1000, 2500, 5000 
µg/plate 
DMSO 

EU Method B.13/14  
(Mutagenicity - Reverse  
Mutation Test Using  
Bacteria) [Ames test] 

S. typhimurium (TA98, 
TA100, TA1535, and 
TA1537); E. coli (WP2 
uvr A pKM 101) 

Negative with and 
without metabolic 
activation. 
Controls had 
expected response. 

13 

Trimethyl Pentanyl 
Diisobutyrate 

Not specified OECD TG 471 (Bacterial 
Reverse Mutation Test)  

S. typhimurium and E. coli 
(strains not specified) 

Negative with and 
without metabolic 
activation. 

37 

Trimethyl Pentanyl 
Diisobutyrate 

0, 312.5, 625, 1250, 2500 or 
5000 μg/plate 

Japanese Guideline for 
Screening Mutagenicity 

S. typhimurium (TA98, 
TA100, TA1535, TA1537, 
TA1538); E. coli (uvrA) 

Negative with and 
without metabolic 
activation. 

21 

Trimethyl Pentanyl 
Diisobutyrate 

Without metabolic activation: 
6.25, 12.5, 17.5, 25.0, 37.5, 50.0 
µg/mL 
With metabolic activation: 125, 
175, 250, 350, 500, 1000 µg/mL 
DMSO 

OECD TG 473 (In vitro 
Mammalian 
Chromosome Aberration 
Test), OPPTS 870.5375 
and EU B.10 
(Mutagenicity - In Vitro 
Mammalian 
Chromosome Aberration 
Test) 

CHO cells Negative with and 
without metabolic 
activation. 
Controls had 
expected response. 

13 

Trimethyl Pentanyl 
Diisobutyrate 

Not specified OECD TG 473 (In vitro 
Mammalian 
Chromosome Aberration 
Test) 

CHO cells Negative with and 
without metabolic 
activation. 

37 

Trimethyl Pentanyl 
Diisobutyrate 

Not specified Japanese Guideline for 
Screening Mutagenicity 

CHO cells Negative with and 
without metabolic 
activation. 
Cytotoxic at 0.018 
and 0.04 mg/mL 
with and without 
metabolic 
activation, 
respectively. 

21 

Glycol Distearate Experiment 1: 
8, 40, 200, 1000 and 5000 
µg/plate with and without 
metabolic activation 
 
Experiment 2: 
61.73, 185.19, 555.56, 1666.67 
and 5000 µg/plate with and 
without metabolic activation 

Ames test; 3 days of 
exposure 

S. typhimurium (TA98, 
TA100, TA1535, and 
TA1537) 

Negative with and 
without metabolic 
activation. 
Controls had 
expected response. 

13 

Glycol Distearate Experiment 1: 
0.1, 0.3, 1.0, 3.0, 10.0, 33.0, 
100.0 and 333.0 µg/mL with and 
without metabolic activation 
 
Experiment 2: 
3.0, 10.0, 33.0, 100.0, 125.0, 
140.0 and 175.0 µg/mL without 
metabolic activation 
0, 0.1, 0.3, 1.0, 3.0, 10.0, 33.0, 
100.0 and 333.0 µg/mL with 
metabolic activation 

Ames test;  
Experiment 1:  
3 h of exposure 
 
Experiment 2:  
24 h of exposure without 
metabolic activation; 3 h 
of exposure with 
metabolic activation 

S. typhimurium (TA98, 
TA100, TA1535, and 
TA1537) 

Negative with and 
without metabolic 
activation. 
Controls had 
expected response. 

13 

Neopentyl Glycol 
Diethylhexanoate 

Experiment 1:   
0.03, 0.1, 0.3, 1, 3, 10, 33, 100 
µg/mL with and without 
metabolic activation 
 
Experiment 2:  
0.03, 0.1, 0.3, 1, 3, 10, 33, 100 
µg/ml (with metabolic 
activation;  

OECD TG 476 (In vitro 
Mammalian Cell Gene 
Mutation Test), EU 
Method B.17 
(Mutagenicity-In Vitro 
Mammalian Cell Gene 
Mutation Test)  
 

Mouse lymphoma L5178Y 
cells 

Fluctuations in 
cytotoxicity 
without metabolic 
activation. 
Negative with and 
without metabolic 
activation. 
Controls had 
expected response. 

17 
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Table 9.  In vitro genotoxicity studies of monoalkylglycol dialkyl acid esters. 
Test Article Concentration/Vehicle Procedure Test System Results Reference 

0.3, 1, 3, 10, 33, 66, 85, 100, 
125, 150 µg/mL:  
1, 5, 10, 17.5, 25, 75, 100, 125, 
50, 175, 200, 225, 250, 275 and 
300 µg/mL; and 
0.3, 1, 3, 10, 33, 100, 200, 300, 
400, 500 and 600 µg/mL without 
metabolic activation. 

Neopentyl Glycol 
Diethylhexanoate 

Pretest: 0.15, 0.5, 1.5, 5, 15, 50, 
150, 500, 1500 and 5000 
µg/plate without metabolic 
activation 
Main test: 50, 150, 500, 1500 
and 5000 µg/plate with and 
without metabolic activation in 
acetone 

EPA OPPTS 870.5265 
(The Salmonella 
typhimurium Bacterial 
Reverse Mutation Test) 

S. typhimurium (TA98, 
TA100, TA102, TA1535, 
and TA1537) 

Precipitation at 
and above 1500 
µg/plate. Negative 
with and without 
metabolic 
activation. 
Controls had 
expected response. 

17 

Neopentyl Glycol 
Diethylhexanoate 

Range finding study: 
3 h: 3, 10, 33, 100 and 333 
µg/mL with and without 
metabolic activation 
24 and 48 h: 3, 10, 33, 100, 333, 
1000 and 3333 µg/mL without 
metabolic activation 
 
Experiment 1: 
3 h: 3, 10, 33, 100 and 333 
µg/mL with and without 
metabolic activation 
 
Experiment 2: 
3 h: 50, 100 and 350 µg/mL with 
metabolic activation 
24 and 48 h: 5, 10, 50, 150 and 
200 µg/mL without metabolic 
activation 
48 h: 10, 30, 50, 60, 70, 80, 90 
and 100 µg/mL without 
metabolic activation 
In ethanol 

OECD TG 473 (In vitro 
Mammalian 
Chromosome Aberration 
Test), EU Method B.10 
(Mutagenicity - In Vitro 
Mammalian 
Chromosome Aberration 
Test) 
 

Cultured peripheral human 
lymphocytes 

Cytotoxic at 100 
µg/mL without 
metabolic 
activation at 48 h. 
Negative with and 
without metabolic 
activation. 
Controls had 
expected response. 

17 

Neopentyl Glycol 
Diethylhexanoate 

25, 75 and 150 µg/mL with and 
without metabolic activation 

Chromosome aberration Human lymphocytes from 
single male donor 

Negative with and 
without metabolic 
activation. 
Controls had 
expected response. 

17 

Propanediol 
Dicaprylate/Caprate 

0.005 mL/plate Ames test without 
metabolic activation; 3 h 
of exposure with 
metabolic activation 

S. typhimurium (TA 97a, 
TA98, TA100, TA102, and 
TA1535) 

Negative with and 
without metabolic 
activation. 
Controls had 
expected response 

41 

CHO=Chinese hamster Ovary cells; DMSO=Dimethyl sulfoxide; OECD TG=Organisation for Economic Co-operation and Development Guidelines 
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Table 10.  Animal dermal irritation studies of monoalkylglycol dialkyl acid esters. 

Ingredient 
(concentration/dose) 

Test 
Population Procedure Results Reference 

Trimethyl Pentanyl 
Diisobutyrate (100%; 5, 10, 
or 20 mL/kg; 4.63, 9.26, or 
18.53 g/kg) 

Hartley guinea 
pigs (n=3) 

Administered to depilated 
abdomens under occlusion for 
24 h. Observed on days 2, 7, 
and 14 after removal. 

At the 24- to 48-h examinations, slight to moderate 
edema and/or erythema with some hemorrhage was 
observed. Only desquamation was observed at the 1- and 
2-week examinations. 

38 

Trimethyl Pentanyl 
Diisobutyrate (100%; 2000 
mg/kg) 

New Zealand 
White rabbits 
(n=5/sex) 

Administered to the clipped 
skin, approximately 10% of 
body surface under semi-
occlusion for 24 h. Residual 
test substance was removed 
with paper towels soaked in 
tap water. 

At removal, there was no erythema or edema observed in 
two males and one female. Very slight erythema (Grade 
1) was present in one male and three females, and well 
defined erythema (Grade 2) was observed in one female. 
Very slight edema (Grade 1) was present in two males 
and one female and slight edema (Grade 2) was observed 
one male and two female.  Seven days after removal of 
test substance, all males and three females were normal; 
two females had severe erythema (Grade 4) with flaking 
skin.  One female had slight edema (Grade 2) and one 
had very slight edema (Grade 1). 

38 

Trimethyl Pentanyl 
Diisobutyrate (100%; 0.5 
mL) 

New Zealand 
White rabbits 
(n=1 male, 2 
females)   

Administered to shaved skin 
under semi-occlusion for 4 h 
in accordance with OECD TG 
404 (Acute Dermal Irritation/ 
Corrosion) 

There were no signs of irritation observed during study.  
Conclusion: not considered an irritant or corrosive.  

37,38 

Glycol Distearate (100%; 
0.5 g) 

New Zealand 
White rabbits 
(n=3/sex) 

Applied to shaved and 
abraded skin (2.5 cm2) under 
occlusion for 25 h. Test site 
was observed at removal and 
72 h after removal. 

There were no signs of erythema or edema during study 
period. Draize scores for erythema and edema were 0 out 
of 4. 

13 

Glycol Distearate (100%) New Zealand 
White rabbits 
(n=3) 

Applied to skin under 
occlusion; amount and 
duration not specified. Test 
site was observed at 1, 24, 48 
and 72 h and 7 days after 
administration. 

No effects on skin were observed during study period in 
any rabbit. Draize scores for erythema and edema were 0 
out of 4. 
 

13 

Glycol Distearate (25%, 
50%, 75%, and 100% in 
water) 

Pirbright guinea 
pigs (n=3) 

Applied under occlusion for 6 
h. 100% was applied in a few 
drops of distilled water. 

No signs of irritation. 13 

Neopentyl Glycol 
Diethylhexanoate (not 
specified, tested neat) 

New Zealand 
White rabbits 
(n=3) 

No further details were 
provided 

Erythema and edema scores were 0 at 24, 48, and 72 h 
after administration 

17 

Neopentyl Glycol 
Diethylhexanoate (not 
specified, tested neat) 

New Zealand 
White rabbits 
(n=3) 

4 h of exposure Erythema scores were 0 at 24, 48, and 72 h after 
administration. Edema scores were 0.33, 0, and 0, 
respectively. No signs of irritation were observed in two 
rabbits. Slight erythema and transient slight edema were 
observed in third rabbit, which was completely resolved 
2 days after removal of test substance.   

17 

Neopentyl Glycol 
Diheptanoate (100%; 0.5 
mL) 

New Zealand 
White rabbits 
(n=3) 

Administered to shaved skin 
under semi-occlusion for 4 h 
in accordance with OECD TG  
404 (Acute Dermal 
Irritation/Corrosion). 
Application site examined at 
1, 24, 48 and 72 h. 

No signs of erythema or edema were observed during the 
test period. 
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OECD GL=Organisation for Economic Co-operation and Development Guidelines 
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Table 11. HRIPTs of monoalkylglycol dialkyl acid esters. 
Ingredient Details n Results Reference 
Trimethyl Pentanyl 
Diisobutyrate 

1.0% in acetone. Occlusive patches were applied 
to backs of subjects for 24 h each 3 times per 
week for a total of 9 applications. Challenge 
patch was applied after 10-17 days to a naïve site.   

102 At 48 h after challenge, 2 subjects exhibited 
"slight, confluent or patchy erythema", which 
persisted to 96 h. One subject experienced a 
spreading reaction beyond patch area with all test 
articles (assumed multiple tests were being 
conducted at once), which developed into a 
papular rash of the entire torso; subject described a 
history of such reactions, and was discontinued 
from study and followed to resolution. Another 
subject exhibited slight reactions at challenge, 
which was generally consistent with irritation. 

38 

Trimethyl Pentanyl 
Diisobutyrate 

1.0% in acetone. Semi-occlusive patches were 
applied 3 times per week for 3 weeks. After a 2-
week rest, the challenge patch was applied to a 
naïve site. 

200 Isolated instances of slight to mild redness were 
observed during induction. There were3 instances 
of slight redness during challenge phase. Test 
substance was non-sensitizing. 

37 

Trimethyl Pentanyl 
Diisobutyrate 

1.0% in acetone. Semi-occlusive patches were 
applied 3 times per week for 3 weeks. Patches 
were in place for 24 h. Challenge was applied 
after a two-week rest.   

203 Two subjects exhibited slight erythema to test 
substance on at least 5 occasions out of the 9 
exposures. None of the subjects had a reaction at 
challenge. Test material was reported to be non-
sensitizing. 

44 

Neopentyl Glycol 
Diethylhexanoate 

100%; 0.2 mL, 0.2 mg. Test substance was 
applied to upper back of subjects 3 times per 
week for 3 weeks. Patches were left in place for 
24 h. A challenge patch was applied to naïve site 
after a 10- to 14-day rest.  Reactions were scored 
24-48 h after application of test material. 

50 No adverse reactions of any kind were observed 
during the course of this study; the test substance 
was not an irritant or a sensitizer. 

43 

Neopentyl Glycol 
Diethylhexanoate 

100%; 0.2 mL. Webril adhesive patches were 
applied 3 times per week for 9 applications and 
left in place for 24 h. Challenge was applied after 
approximately 14 days. 

96 During the induction phase one subject exhibited 
faint, minimal erythema.  No reactions were 
observed during the rest and challenge phases of 
the experiment.  No sensitizing reactions were 
reported. 

60   

Propanediol 
Dicaprylate/Caprate 

100%; 0.2 mL, 0.2 mg. Test substance was 
applied to upper back of subjects 3 times per 
week for3 weeks. Patches were left in place for 
24 h. A challenge patch was applied to naïve site 
after a 10- to 14-day rest.  Reactions were scored 
24-48 h after application of test material. 

50 No adverse reactions of any kind were observed 
during the course of this study. 

45 

Propanediol Dipelargonate 100%; 0.2 mL, 0.2 mg. Test substance was 
applied to upper back of subjects 3 times per 
week for3 weeks. Patches were left in place for 
24 h. A challenge patch was applied to naïve site 
after a 10- to 14-day rest.  Reactions were scored 
24-48 h after application of test material. 

50 No adverse reactions of any kind were observed 
during the course of this study. 

46 

HRIPT=Human repeated insult patch test 
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Table 12.  Ocular irritation studies on New Zealand White rabbits. 

Ingredient 
Concentration 

(%) n Method Results Reference 
Trimethyl Pentanyl 
Diisobutyrate 

100 6 0.1 mL. Instilled into one 
eye, the other served as the 
control. 3 were washed 
immediately, 3 were not. 
Observed at 1, 24, 48, and 
72 h. 

There was slight redness for 1 unwashed eye and 3 
washed eyes at the 1 h. There was no staining in 
unwashed or washed eyes when tested with 
fluorescein dye at 24 h. There were no abnormal 
systemic signs noted during the observation period. 

37,38 

Glycol Distearate 100 3/sex 0.1 g. Instilled into one eye, 
other eye served as control. 
Eyes were examined at 24, 
48 and 72 h after instillation 

After 24 h, 4 rabbits had mild redness and 2 of 6 had 
moderate redness. At 48 h, 4 rabbits had mild 
redness visible, which was fully reversible in 2 
rabbits and persistent up to 72 h in 2 rabbits. After 
24 h, 1 rabbit had mild chemosis, which was fully 
reversible within 48 h. Average irritation scores (out 
of 4) for redness, swelling, iris corrosion, and cornea 
corrosion were 0.78, 0.06, 0.0, and 0.0, respectively. 
Not an ocular irritant. 

13 

Glycol Distearate Not specified, 
tested neat 

3 Instilled into one eye, other 
eye served as control. Eyes 
were examined at 24, 48 and 
72 h after instillation. 

No effects on cornea and iris were observed during 
the study period in any rabbit. At 1 h after 
instillation, moderate conjunctivae reactions were 
observed; these conjunctivae reactions were reduce 
at 24 and 48 h, and all effects were fully resolved in 
all rabbits at 72 h. Average irritation scores for 
conjunctivae, iris corrosion, and cornea corrosion 
were 0.7, 0.0, and 0.0, respectively. Not an ocular 
irritant. 

13 

Neopentyl Glycol 
Diethylhexanoate  

Not specified, 
tested neat 

3 Eyes were examined at 4, 
24, 48, 72 h and 7 days after 
instillation. 

Conjunctival reactions were observed in all 3 
animals after 4 h, which resolved within 24 h in 1 
rabbit and within 48 h in other 2 rabbits.  Not 
irritating. 

17 

Neopentyl Glycol 
Diethylhexanoate  

Not specified, 
tested neat 

3a Instilled into one eye, other 
served as the control. The 
eyes were examined at 1h 
and 1, 2, and 3 days after 
instillation. 

Slight erythema was observed in all rabbits 1 h after 
instillation, which was resolved in 2 rabbits at 1 day 
and the third at day 2. Erythema was observed in 1 
rabbit and discharge was observed in all 3 rabbits 
only at 1 h after instillation. Not irritating. 

17 

Neopentyl Glycol 
Diheptanoate 

100; 0.1 mL 2 
males 

OECD TG 405 (Acute Eye 
Irritation/Corrosion); EU 
Method B.5 (Acute 
Toxicity: Eye Irritation / 
Corrosion). Eyes were 
examined at 1, 24, 48 and 72 
h after instillation. 

No effects on cornea or iris observed. Moderate 
(grade 2) conjunctival irritation was observed in 
both rabbits 1 h after treatment. At 24 h, only 
minimal conjunctival irritation (grade 1) was 
present, which was resolved at 48 h. Not irritating. 
 

59 

OECD TG=Organisation for Economic Co-operation and Development Test Guidelines 

a Strain of rabbit not specified. 
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1

Final Report on the Safety
Assessment of Glycol Stearate,

Glycol Stearate SE, and
Glycol Distearate

Glycol Stearate, Glycol Stearate SE, and Glycol Distearate consist primarily of
the mono- and diesters of triple-pressed stearic acid. They are used in
numerous categories of cosmetic products at concentrations ranging from less
than 0.1 to 10%.

Animal data for acute oral toxicity, skin and eye irritation, and sensitiza
tion show that these ingredients have low acute toxicity. A repeated insult
patch test with 50% Glycol Distearate on 125 subjects presented no evidence
of skin irritation or hypersensitivity. Human studies using formulations con
taining Glycol Stearate at levels of 2—5% reported no skin irritation or sensitiza
tion.

Subchronic testing has not been adequately investigated in laboratory
animals. Human test data for formulations containing > 4% Glycol Stearate or
Glycol Distearate should be considered.

Based on the available information presented herein, it is concluded that
Glycol Stearate, Glycol Stearate SE, and Glycol Distearate are safe as cosmetic
ingredients in the present practices of use and concentration.

CHEMICAL AND PHYSICAL PROPERTIES

These ingredients are mixed esters of ethylene glycol and triple-pressed stearic
acid. The latter consists of 42.5 Io stearic acid and about an equal amount of

palmitic acid, along with lesser amounts of several other fatty acids. The general
structural formula for these ingredients is:’2

H2C-O-R1

H2C-O-R2

Glycol Stearate: The ingredient is comprised of 40—70°!0 of the monoester in
which R1 is the acyl portion of triple-pressed stearic acid and R2 is H. Glycol

1
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2 COSMETICINGREDIENTREVIEW
ASSESSMENT:GLYCC

Stearate also contains a significant portion, 3O—58%, of the diester in which both TABLE 1.

Cosmetic pro
R1 and R2 are the acyl moiety of triple-pressed stearic acid.t2

Ingred
Glycol Stearate SE: This ingredient is a self-emulsifying grade of Glycol ‘

_________

Stearate containing free stearic acid and some sodium and/or potassium GlycolStearate

stearate. ‘> Bath oils, tabiet
Bubble baths

Glycol Distearate: This ingredient is the diester of ethylene glycol in which Other bath prep
both R1 and R2 are the acyl moiety of triple-pressed stearic acid.2 Eyebrow pencil

Glycol Stearate, Glycol Stearate SE, and Glycol Distearate have similar Eyeliner

physical properties. They are white to cream colored waxy solids. Their physical Eyeshadow

properties vary within specified limits according to their proportions of mono- Mascara
and diesters and other components. Depending on the intended use, a purchas- Hair conditione

ing specification is used to set specific limits on the physical characteristics of Hair straightene

these ingredients.2 Rinses (noncolo
Shampoos (nom

Analytical Methods

Glycol Stearate and Glycol Distearate can be analyzed by gas chromatog- Tonics, dressing
raphy.3Mass spectrometric analysis of long-chain esters of ethanediol (ethylene hair grooming
glycol) has been described4;this allows for the identification of individual esters Hair shampoos

of the diol as well as of classes of diol monoesters. A method of gel-permeation Blushers (all typ

chromatography for Glycol Distearate on Sephadex LH-20 has also been Foundations
Lipsticksreported.5 Standard methods have been suggested for determining the Makeup bases

chemical properties of these ingredients.2> Rouges
Other makeup

Impurities Bath soaps and

Impurities such as free stearic acid (triple-pressed), the mono- or diesters, Aftershave Iotioi

ethylene glycol, and corresponding derivatives of other fatty acids found in the Cleansing (cold

stearic acid may be present in Glycol Stearate.2> cleansing lotic
and pads)Ethylene glycol and/or ethylene oxide are used as starting material for the Face, body and

synthesis of Glycol Stearate. Since the former is known to be contaminated with (excluding sh
traces of 1,4-dioxane,6>it is possible that such traces also appear in the synthesized preparations)

material. Analytical data on traces of 1,4-dioxane in Glycol Stearate were not Moisturizing

available to the Expert Panel.
When rats were given high doses of 1,4-dioxane in drinking water (.i.O%)

Other skin care
for 13 months, liver lesions including hepatomas occurred.7

Suntan gels, cre

USE liquids

GIycol Stearate
Purpose and Frequency of Use in Cosmetics Other skin care

These ingredients are used as emulsifiers, dispersants, opacifiers, and viscosity Glycol Distearat

hardness, add slip, and increase opacity. They give lotion, cream, and detergent . Permanent way

modifiers. As wax ingredients in stick preparations, they have served to control Hair conditione

formulations an opaque or milky appearance.t8’9 Shampoos (non’

As shown in Table 1, these ingredients are used in a variety of categories of
Hair dyes and ccosmetic products; their concentrations range from less than 0.1 % to as high as types requirin

10%. The cosmetic product formulation computer printout which is made statement and
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: INGREDIENT REVIEW ASSESSMENT: GLYCOI STEARATE, GLYCOL STEARATE SE, AND GLYCOL DISTEARATE

Hester in which both
(2)

ing grade of Glycol
and/or potassium

‘lene glycol in which
acid. 2)

tearate have similar
solids. Their physical
roportions of mono
nded use, a purchas
cal characteristics of

d by gas chromatog
ethanediol (ethylene
)fl of individual esters
od of gel-permeation
H-20 has also been
for determining the

ie mono- or diesters,
tty acids found in the

Irting material for the
be contaminated with
near in the synthesized
col Stearate were not

inking water (.— 1 .001o)

d (7)

TABLE 1. Product Formulation Data.a

Glycol Stearate
Bath oils, tablets and salts
Bubble baths

Other bath preparations
Eyebrow pencil
Eyeliner
Eyeshadow

Mascara
Hair conditioners
Hair straighteners
Rinses (noncoloring)
Shampoos (noncoloririg)

Tonics, dressings, and other
hair grooming aids

Hair shampoos (coloring)
Blushers (all types)
Foundations
Lipsticks
Makeup bases
Ro u ges
Other makeup preparations
Bath soaps and detergents

Aftershave lotions
Cleansing (cold creams,

cleansing lotions, liquids,
and pads)

Face, body and hand
(excluding shaving
preparations)

Moisturizing

Other skin care preparations

Suntan gels, creams, and
liquids

Clycol Stearate SE
Other skin care preparations

Glycol Distearate
Hair conditioners
Permanent waves
Shampoos (noncoloring)

Hair dyes and colors (all
types requiring caution
statement and patch test)

>0.1—1
>1-5

>0.1—1
>0.1-1

>1-5
>1-5
>5—10
>1-5
>1-5
>5-10
>5-10

>0.1—1
>5-10
>1-5

>0.1-1
0.1
>1-5

>1-5
>1-5
>1-5
>1-5
>1-5
>1-5
>1-5
>1-5

>0.1—1
>0.1-1

>1-5
>0.1-1

>1-5
>0.1-1

>5—10
>1-5

>0.1—1
>5—10
>1-5

>0.1-1
>1-5

>0.1—1
>1-5
>1-5

>0.1—1
>0.1—1

6
3

44
6
3
9

75
2
2

4
3

46
28

2

2
5

88

2
8
2

3
5

9
2

8
3
2
2

5
9
6

Cosmetic product type! Concentration No. of product
Ingredient (%) formulations

ietics

)pacifiers, and viscosity
have served to control
cream, and detergent

variety of categories of
han O.1% to as high as
ntout which is made

>0.1—1
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TABLE 1. (Continued.)

COSMETIC INGREDIENT REVIEW I ASSESSMENT: GLYC(

Cosmetic product type/ Concentration No. of product
Ingredient (%) formulations

Deodorants (underarm) >1—5 1
Other personal cleanliness >5—10 1

products
Other shaving preparation >1—5 1

products
Cleansing (cold creams, > 1—5 1

cleansing lotions, liquids,
and pads)

aData from Ref. 10.

3

4
available by the Food and Drug Administration (FDA) is compiled through volun
tary filing of such data in accordance with Title 21 part 720.4 of the Code of
Federal Regulations (1979). Ingredients are 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 actual concentration of an ingredient in a
particular product. An entry at the lowest end of a concentration range is con
sidered the same as one entered at the highest end of that range, thus introducing
the possibility of a two- to ten-fold error in the assumed ingredient concentration.
According to FDA, Glycol Stearate SE is used in one unspecified skin-care prod
uct. Glycol Distearate is principally employed in hair-care preparationst10;
however, its use as a lyophilic component of self-emulsifying ointment bases has
been described.”1

Products containing these ingredients are used on all body orifices. Thus
they may enter the body by several routes (though the inhalation of sprays ap
pears to be minor as a mode of exposure and absorption).

These ingredients may be applied as often as several times a day (lipsticks and
lotions) or as infrequently as once every one or two months (hair dyes and
colors). The period of time for which they remain in contact may be conditioned
by the frequency with which the affected part of the body is washed.

BIOLOGICAL PROPERTIES

General Effects

The addition of 12.5 percent Glycol Stearate as a surfactant to a vaseline
based ointment increased the cutaneous absorption of the following compounds
through the shaved skin of rats by the factors shown: 10% potassium iodide (4X);
5% sodium salicylate (4.6X); and 5% ammonium thiocyanate (3.1X). A two-gram
sample of each emulsion was rubbed into the skin for five minutes and then
covered with a protective bandage. Absorption was determined by the analysis
of urine specimens collected at 12 and 24 hours.”2
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Animal Toxicology
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Oral Toxicity: Glycol Stearate and Glycol Distearate have each been tested

in five studies for acute oral toxicity in rats; the data from these studies are sum

marized in Table 2. During the various studies, doses of 13 or more g!kg body

weight in corn oil produced effects which included diarrhea, wet oily coats, and

nasal hemorrhage; the symptoms appeared within four days following ad

ministration, but disappeared within the next six days. No animals were dosed

with high levels of corn oil alone. One study on Glycol Distearate reported that at

the 14-day gross autopsy, the stomach contained residues which appeared to be

the test material.13
For 91 days, four groups of weanling rats, each comprised of five males and

five females, were fed a diet containing a dishwashing liquid one of whose ingre

dients was ethylene glycol distearate at a concentration range of between 1 %

and 5%. The equivalent dosing levels of the ethylene glycol distearate were 0,

0.0025—0.01 25%, 0.005—0.025%, and 0.01 —0.05%. Following both gross and

histopathologic examination, no differences were observed between the controls

and test groups.’41

Primary Skin Irritation Studies: Draize type procedures were used to test

Glycol Stearate, Glycol Stearate SE, and Glycol Distearate for primary irritation of

albino rabbit skin; the ingredients were found to be nonirritating to slightly ir

ritating (See Table 2). In addition, when Glycol Stearate and Glycol Distearate

were tested for corrosivity according to the procedures of the U.S. Department of

Transportation, they were found to be noncorrosive to rabbit skin.u3)

Sensitization: Sensitization studies were conducted in guinea pigs on Glycol

Stearate and Glycol Distearate. Each ingredient was injected intradermally into

the shaven back of each of two male, white guinea pigs. Following an initial 0.05

ml injection, 0.1 ml injections were given three times a week for a total often in

jections. Two weeks later a challenge injection was given, and readings were

taken 24 hours later. Both ingredients were found to be nonsensitizing.13

Subchronic: For 90 days, Glycol Stearate at 3% in a liquid foundation for

mulation was applied five times a week for 13 weeks to the clipped backs of 15

female rats. Observations were made for survival, body weight, appearance and

behavior, hematology, clinical chemistry, organ weights, and gross and

histopathologic changes. No effects were attributed to the repeated application

of the test formulation.13
A shampoo formulation containing Glycol Distearate was tested in three

separate experiments on groups containing six rabbits each (three males and

three females). A fourth experiment involved similar procedures, but had five

male and five female rabbits per group. The material was applied daily, five days

per week to intact or abraded skin equivalent to 1 0% of the skin area of the back;

this remained on the animal for seven hours each day before washing.141

Two formulations were tested for 91 days. The concentration of Glycol

Distearate applied to the animals ranged from 0.05% to 0.5%. No evidence of

treatment-induced systemic effects was observed. The skin irritation that resulted

was reported to be similar to that produced by other forms of sham poo.14
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IC INGREDIENT REVIEW ASSESSMENT: GLYCOL STEARATE, GLYCOI. STEARATE SE, AND GLYCOL DISTEARATE

Two formulations were tested for 28.days. The concentration of Glycol

Distearate ranged from 0.05°I to 0.5%. Following complete gross and

microscopic examination, including hematologic, there was no evidence of

systemic toxic effects. According to the report, the skin irritation that was caused

by the surfactant ranged from slight to severe.14
A separate but similar 28-day study reported on two formulations containing

Glycol Distearate at a concentration in the range of 0.05—0.4%. Investigators

associated both formulations with the development of primary irritation. The

report noted no gross necropsy or microscopic alterations” in the tissue related

to the test. U4)

A shampoo containing 1—3% Glycol Distearate was applied at concentra

tions of 0.05% and 0.3°I to 10 animals (five male and five female) at each con

centration. After four weeks, there were no systemic effects or deaths resulting

from the application of the test compound. Slight transient skin irritation was

observed in one rabbit at the 0.05% level and in most animals at the 0.3%

level. (14)

Eye Irritation: The Draize procedure was used to evaluate the capacities of

these three ingredients for irritating rabbits’ eyes. The results showed the ingre

dients to be nonirritating or practically so. Table 2 gives details of these studies.

Potential Toxicity of Impurities: In any effort to assess the safety of Glycol

Stearate, the toxicity of ethylene glycol must be considered, for this is present up

to 4%, as an impurity. In addition, it is possible that Glycol Stearate will be

hydrolyzed by skin bacteria or upon absorption, so that ethylene glycol will be

released. A review of the extensive literature on the toxicity of ethylene glycol in

dicates that it has adverse effects only at dosage levels much higher than those

which might be expected from cosmetics.

o
Clinical Assessment of Safety

biD
E Unpublished clinical data for the Glycol Stearates and their products were

reviewed and are summarized below.
-D
1) 11) 1)

Skin Irritation and Sensitization: A repeated insult patch test with 50% w!v

Glycol Distearate in mineral oil was performed on 125 subjects ranging in age

o from 19 to 76 years. Patches containing 0.25 g of sample were applied for 24

A hours to the dorsal aspect of the upper arm of each individual. Patches were ap

plied to the same site each Monday, Wednesday, and Friday of the three-week

induction period. Each site was scored for irritation a total of nine times.

Challenge patches were applied to both arms of each subject 14 days after the

final insult patch; the sites were graded for sensitization reactions after 48 and 96

hours. No visible skin changes characteristic of irritation or sensitization were

2 observed in any subject; all scores were zero.’5

Eyeshadow Containing 3.5% Glycol Stearate: Fifty female volunteers se

quentially applied eyeliner, eyeshadow (known to contain 3.5 percent Glycol

Stearate), blushing cream, and mascara once a day for 30 days. Approximately
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COSMETIC INGREDIENT REVIEW ASSESSMENT: GIYCO

one-half of the subjects were rated as hypersensitive prior to the start of the test.Dermatological examinations were made before the study began and at one-,two-, three-, and four-week intervals during the test period. The dermatologistreported that the products did not produce any reaction over the entire four-week period. It was concluded that “none of the products tested demonstratedany potential as allergic sensitizers or primary irritants.”16>

Eyeliner Containing 3.5% Glycol Stearate: In a 21-day cumulative irritancyassay (Maibach test) performed on seven individuals, eyeliner containing 3.5%Glycol Stearate was applied at full strength under an occlusive patch. A maximum individual subject value of 0.19 on a 4.0 maximum-effect basis wasreported, and a cumulative value of 0.58 on a 28 maximum group value wasnoted. The average mean value for the entire group was 0.08.(16)

Eyecolor Cream Containing 4.O% Glycol Stearate: The formulation wassubjected to a 21-day cumulative irritation assay on eight subjects. The averageirritation score of 5.94 was obtained out of a maximum possible score of 84.0.Out of a 672 maximum total score for the eight subjects, a score of 47.5 wasrecorded. Twenty-two was the maximum score for a single individual.’6

Cream Foundation Containing 3% Glycol Stearate: A repeated insult patchtest was performed on 100 subjects, half of whom were considered sensitive. Theundiluted formulation containing 3% of the ingredient did not evoke any reaction indicative of induced sensitization. No procedures were stated, and theduration of the study was not reported.
Sixty-two black males and females were tested with a cream containing 2.5%of the ingredient. An adaptation of the repeated insult patch test procedure wasused. No skin irritation was reported, nor was there any indication ofsensitization following a challenge test 14 days after the end of the repeated patchtesting. (14)

Shampoo Containing 2—5% Ethylene Glycol Distearate: A repeated insultpatch test was performed on 89 subjects. On Monday, Wednesday, and Friday ofthe first three weeks, an application of 0.5 ml of a 0.25% liquid solution of the formulation was made along the dorsal surface of the upper arm of each subject.(Since it was stated that the formulation contained 2—5°I, the diluted test materialwould have contained 0.005—0.0125% ethylene glycol distearate.) Fourteen daysafter the final induction or insult application, the subject was challenged with achallenge patch at the insult site. The subjects were examined 48 and 96 hoursafter challenge. No evidence of sensitization was reported.u6)
Formulations Containing Ethylene Glycol Distearate: A repeated insultpatch test was performed on 103 subjects using 0.5 ml of a 0.2% solution of ashampoo. It was stated that the formulation contained 2—5% ethylene glycoldistearate, so that the diluted test material would have contained 0.004—0.01 %

ethylene glycol distearate. The test procedures were identical to those in thepreceding study. No evidence of sensitization was reported.16>
Four dishwashing liquids containing 1—5% ethylene glycol distearate weretested by means of the repeated insult patch test. Over a three-week period,patches were applied to the upper arm on three alternate days. Fourteen daysafter the final induction application, the subjects were given challenge patches.

TABIE 3. Sen
Distearate.a

Dishwashing
liquid

2
3
4
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TABLE 3. Sensitization Tests on Dishwashing Liquids Containing Ethylene Glyçol
Distearate.a

Range of conc. of
Detergent ethylene glycol

Dishwashing No. of conc. distearate

liquid subjects (%) (%)

1 67 1 0.01 —0.05

2 69 1 0.01—0.05

3 87 1.5 0.015—0.075

4 78 0.5 0.005—0.025

aData from Ref. 14.

Table 3 shows the range of concentration of ethylene glycol distearate for each
group of subjects.

No results were presented on irritation caused by the test compounds. In all
cases, there was no reported evidence of sensitization after challenge. 4)

Consumer Information: Two companies reported on the incidence of con
sumer complaints related to their products containing Glycol Stearate. One in
dicated that it was unaware of any complaints having arisen over a 20-year
period from the use of over two million units of products (various creams and lo
tions) containing 0.5—5% Glycol Stearate. According to the second company, the
unscreened adverse reaction rate for shampoos containing 4.0% Glycol Stearate
averaged 1.2 complaints per million.4>

Occupational Exposure: Two manufacturers reported that they have been
manufacturing Glycol Stearates and Glycol Distearates for between 20 and 30
years. According to both, no employee reported that his or her health might have
been adversely affected by exposure to these compounds. This conclusion was
based upon: (a) 30 employees who for 10 years had potentially been exposed to
Glycol Stearate for 1 % of their work time; (b) 70 employees who for 20 years had
potentially been exposed to Glycol Distearate for 20% of their work time; and (c)
50 employees who for 30 years had potentially been exposed to Glycol Stearate
for 5% of their work time. One manufacturer noted that its labor turnover was
very low, so that some individuals had beenexposed to the ingredients for many
of the years during which they had been produced there. (4)

SUMMARY

Glycol Stearate, Glycol Stearate SE, and Glycol Distearate are comprised

primarily of the mono- and diesters of triple-pressed stearic acid. They are used at

concentrations ranging from less than 0.1% to bob in numerous categories of

cosmetic products. They function as emulsifiers, dispersants, opacifiers, and

viscosity modifiers, and have been used as wax ingredients in stick preparations.

Because they are used on all body surfaces, these ingredients may be absorbed

through several routes; and their contact with the body may be frequent and pro

longed. Animal studies indicate that Glycol Stearate serves as a surfactant and

enhances percutaneous absorption.
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10 COSMETIC INGREDIENT REVIEW ASSESSMENT: GL.YCOL S

The animal data indicate that these ingredients have low acute oral toxicity,
skin and eye irritation, and sensitization. One subchronic skin painting study
with a product formulation containing 3% Glycol Stearate showed no toxic ef
fects throughout the 90-day test period and after necropsy.

A repeated insult patch test with 50% Glycol Distearate on 125 subjects
presented no evidence of skin irritation or hypersensitivity. Human studies using
formulations containing Glycol Stearate at levels of 2—5% reported no skin irrita
tion or sensitization. Additional human studies using Glycol Distearate, at levels
of the test compound 500 times lower than that which a consumer would actually
use, showed no irritation or sensitization upon challenge. Prolonged repeated in
sult patch testing on the forearm was used to approximate the high-level ex
posure consumers would experience when they applied a shampoo containing
Glycol Distearate to their scalps, under hot and wet conditions, for a very short
period of time.

Subchronic testing has not been adequately investigated in laboratory
animals. Human test data for formulations containing > 4% Glycol Stearate or
Glycol Distearate should be considered.

CONCLUSION

On the basis of the available information presented herein, the Panel con
cludes that Glycol Stearate, Glycol Stearate SE, and Glycol Distearate are safe as
cosmetic ingredients in the present practices of use and concentration.
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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) 

Distributed for comment only -- do not cite or quote 
 



.,;; 
w 
~ 

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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0 

II 
CHJ(C~nC-OH 

Pclaraonic Acid 

r3 " " r3 
0 

II 
H~ -CH-(CH2)s-C-OCH:zC~CHcrC-(CH2)s -CH-CH3 

I 
R-C-O-(CH2)2-0-(C~)2-0H 

CH3 

Butylene Glycol Diisononanoate 

CH, 0 

I II 
0 (CH2)r O-C- (CH2)r-CH1 

II I I 
H,C-(CHz),-c-o c=o c~ o 

-.c-·-.·rti /Yo-~-'"''~"' 
YoYO-C-(CHz)J-CH, 

H,C-(CHz),-C-0 O-C- (CH2)r-CH1 

II II 
0 0 

cellbiosc oclanonanoate 

r3 " H~-CH-(CH2)5-C- OR 

CetcaJyl lsononanolte 

wherein R -cetyl or stearyl 

Cetearyl Nonanoate 

wherein R• cetyl or stearyl 

r3 " H~-CH-(CH2)s-C-O(CH2)15CH3 

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 

r3 " " r3 H3C-CH-(CH2)5-C-(0CH2CH2)~C-(CH2)s-CH-CH3 

Diethylene Glycol Diisononanoate 

~H3 
H,C-CH-(C~)J-CH-CH3 

Dihydrocholesteryl nonanoate 

CH3 0 

I II 
H3C-CH-(CH2)5-C- OCH2fH(CH2)JCH3 

C~CH3 

Ethylhexyllsononanollle 

Glycc..,tb-7 diisononanoate 

hodecyl tsononanoate 
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r3 ~ 
H3C -CH-(CH2)5-C-O(CH2)12CH3 

lsonanyllsononanoale Tridccyllsononanaate 

Jsostearyllsononanoate 

lsotridccyllsononanoate 
Ethyl Pelargonate 

r3 ~ 1H3 ~ r3 

H3C-CH-(CH2)5-C-OCH2CCH:P-C-(CH2)s-CH-CH3 

I 
CH3 

Neopentyl Glycol Diisononanoall: 
Isobutyl PelargonaiC 

r3 ~ ~ r3 

H3C -CH-(CH2)5- C- (OCH2CH2)20'-C -(CH2)s-CH-CH3 

0 

II 
CH3(CH2n--c-OCH3 

PEG~ DiisononanoaiC Methyl Pelargonate 

CH3 0 

I II 
H3C-CH-(CH2)5-C- (OCH2CH2lsOH 

PEG-5 lsononanoate 

~ 
O-C -(C~)7-CH3 

I o 

~ r2 

II 
CH3-(CH2)r-C- OCH2-~-C~O -C-(CHv7-CH3 

CH2 0 

I II 
O-C-(CH2)7-CH3 

~ r3 

O-C-(CHvs-CH-CH3 

I 
CH3 0 CH2 0 CH3 

I II I II I 
H3C -CH-(CH2)5-C- OCH2-~-CH20-C-(CH2ls -CH-CH3 

Pentaerythrityl Telrapelargona1e 

CH2 0 CH3 

I II I 
O-C-(CH2)5-CH-CH3 

Penlaerythrityl Tetraisononanoate 

r3 ~ ~ r3 

H3C-CH-(CH2)5-c-OCHTHo-C-(CH2)5 -CH-CH3 

c~ 

Propylene Glycol Diisononanoate 

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 
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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 
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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 
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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 
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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 
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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 
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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 
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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) 

Distributed for comment only -- do not cite or quote 
 



Johnson et ol 

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 
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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. 
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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. 

lnternotional journol of Toxicology 30(Supplement 3) 

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) 
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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. 

261$ 

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. 
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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. 
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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 

Distributed for comment only -- do not cite or quote 
 



johnson et ol 

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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Note 

I. 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 cate
gories and at concentrations comparable to others in the group. 
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2016 VCRP Use Data – Monoalkylglycol Dialkyl Acid Esters 
 

08A - Basecoats and Undercoats TRIMETHYL PENTANYL 
DIISOBUTYRATE 

35 

08E - Nail Polish and Enamel TRIMETHYL PENTANYL 
DIISOBUTYRATE 

257 

08G - Other Manicuring Preparations TRIMETHYL PENTANYL 
DIISOBUTYRATE 

23 

  315 
 
 
 

01B - Baby Lotions, Oils, Powders, 
and Creams 

BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

2 

03D - Eye Lotion BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

04A - Cologne and Toilet waters BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

28 

04B - Perfumes BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

22 

04E - Other Fragrance Preparation BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

07C - Foundations BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

18 

07E - Lipstick BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

07F - Makeup Bases BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

2 

12C - Face and Neck (exc shave) BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

7 

12D - Body and Hand (exc shave) BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

6 

12F - Moisturizing BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

5 

12J - Other Skin Care Preps BUTYLENE GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

  94 
 
 
 

01A - Baby Shampoos GLYCOL DISTEARATE 1 
01C - Other Baby Products GLYCOL DISTEARATE 16 
02A - Bath Oils, Tablets, and Salts GLYCOL DISTEARATE 7 
02B - Bubble Baths GLYCOL DISTEARATE 42 
02D - Other Bath Preparations GLYCOL DISTEARATE 20 
03D - Eye Lotion GLYCOL DISTEARATE 1 
04E - Other Fragrance Preparation GLYCOL DISTEARATE 1 
05A - Hair Conditioner GLYCOL DISTEARATE 13 
05C - Hair Straighteners GLYCOL DISTEARATE 1 
05F - Shampoos (non-coloring) GLYCOL DISTEARATE 516 
05G - Tonics, Dressings, and Other 
Hair Grooming Aids 

GLYCOL DISTEARATE 1 
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05I - Other Hair Preparations GLYCOL DISTEARATE 3 
06A - Hair Dyes and Colors (all 
types requiring caution statements 
and patch tests) 

GLYCOL DISTEARATE 455 

06B - Hair Tints GLYCOL DISTEARATE 22 
06D - Hair Shampoos (coloring) GLYCOL DISTEARATE 10 
06G - Hair Bleaches GLYCOL DISTEARATE 4 
06H - Other Hair Coloring 
Preparation 

GLYCOL DISTEARATE 3 

07I - Other Makeup Preparations GLYCOL DISTEARATE 1 
10A - Bath Soaps and Detergents GLYCOL DISTEARATE 210 
10C - Douches GLYCOL DISTEARATE 1 
10E - Other Personal Cleanliness 
Products 

GLYCOL DISTEARATE 129 

11E - Shaving Cream GLYCOL DISTEARATE 5 
11F - Shaving Soap GLYCOL DISTEARATE 1 
11G - Other Shaving Preparation 
Products 

GLYCOL DISTEARATE 1 

12A - Cleansing GLYCOL DISTEARATE 115 
12C - Face and Neck (exc shave) GLYCOL DISTEARATE 6 
12D - Body and Hand (exc shave) GLYCOL DISTEARATE 7 
12F - Moisturizing GLYCOL DISTEARATE 5 
12G - Night GLYCOL DISTEARATE 3 
12H - Paste Masks (mud packs) GLYCOL DISTEARATE 2 
12I - Skin Fresheners GLYCOL DISTEARATE 1 
12J - Other Skin Care Preps GLYCOL DISTEARATE 9 
13A - Suntan Gels, Creams, and 
Liquids 

GLYCOL DISTEARATE 1 

  1613 
 
 
 
 
 
 
 

03A - Eyebrow Pencil NEOPENTYL GLYCOL DICAPRATE 1 
03E - Eye Makeup Remover NEOPENTYL GLYCOL DICAPRATE 3 
03G - Other Eye Makeup 
Preparations 

NEOPENTYL GLYCOL DICAPRATE 1 

07A - Blushers (all types) NEOPENTYL GLYCOL DICAPRATE 12 
07C - Foundations NEOPENTYL GLYCOL DICAPRATE 3 
07E - Lipstick NEOPENTYL GLYCOL DICAPRATE 18 
07I - Other Makeup Preparations NEOPENTYL GLYCOL DICAPRATE 1 
11D - Preshave Lotions (all types) NEOPENTYL GLYCOL DICAPRATE 2 
12C - Face and Neck (exc shave) NEOPENTYL GLYCOL DICAPRATE 6 
12D - Body and Hand (exc shave) NEOPENTYL GLYCOL DICAPRATE 1 
12F - Moisturizing NEOPENTYL GLYCOL DICAPRATE 3 
12J - Other Skin Care Preps NEOPENTYL GLYCOL DICAPRATE 6 
  57 
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01B - Baby Lotions, Oils, Powders, 
and Creams 

NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

02A - Bath Oils, Tablets, and Salts NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

03C - Eye Shadow NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

03D - Eye Lotion NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

05A - Hair Conditioner NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

4 

05G - Tonics, Dressings, and Other 
Hair Grooming Aids 

NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

2 

05I - Other Hair Preparations NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

3 

07A - Blushers (all types) NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

07C - Foundations NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

7 

07E - Lipstick NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

13 

07F - Makeup Bases NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

2 

07I - Other Makeup Preparations NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

3 

11A - Aftershave Lotion NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

2 

11E - Shaving Cream NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

12A - Cleansing NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

5 

12C - Face and Neck (exc shave) NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

3 

12D - Body and Hand (exc shave) NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

12 

12F - Moisturizing NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

9 

12G - Night NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

5 

12J - Other Skin Care Preps NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

4 

13B - Indoor Tanning Preparations NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

13C - Other Suntan Preparations NEOPENTYL GLYCOL 
DICAPRYLATE/DICAPRATE 

1 

  82 
 
 

 
03A - Eyebrow Pencil NEOPENTYL GLYCOL 

DIETHYLHEXANOATE 
4 

03B - Eyeliner NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

3 

03C - Eye Shadow NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

3 
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03D - Eye Lotion NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

3 

03G - Other Eye Makeup 
Preparations 

NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

05A - Hair Conditioner NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

2 

05G - Tonics, Dressings, and Other 
Hair Grooming Aids 

NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

5 

05I - Other Hair Preparations NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

07A - Blushers (all types) NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

2 

07B - Face Powders NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

07C - Foundations NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

7 

07E - Lipstick NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

11 

07F - Makeup Bases NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

3 

07I - Other Makeup Preparations NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

5 

10E - Other Personal Cleanliness 
Products 

NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

12A - Cleansing NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

2 

12C - Face and Neck (exc shave) NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

3 

12D - Body and Hand (exc shave) NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

3 

12F - Moisturizing NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

12G - Night NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

12H - Paste Masks (mud packs) NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

12J - Other Skin Care Preps NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

13B - Indoor Tanning Preparations NEOPENTYL GLYCOL 
DIETHYLHEXANOATE 

1 

  65 
 
 
 
 

 
03C - Eye Shadow NEOPENTYL GLYCOL DIHEPTANOATE 6 
03D - Eye Lotion NEOPENTYL GLYCOL DIHEPTANOATE 9 
03G - Other Eye Makeup 
Preparations 

NEOPENTYL GLYCOL DIHEPTANOATE 6 

04B - Perfumes NEOPENTYL GLYCOL DIHEPTANOATE 1 
04E - Other Fragrance Preparation NEOPENTYL GLYCOL DIHEPTANOATE 5 
05A - Hair Conditioner NEOPENTYL GLYCOL DIHEPTANOATE 3 
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05E - Rinses (non-coloring) NEOPENTYL GLYCOL DIHEPTANOATE 1 
05G - Tonics, Dressings, and Other 
Hair Grooming Aids 

NEOPENTYL GLYCOL DIHEPTANOATE 2 

07C - Foundations NEOPENTYL GLYCOL DIHEPTANOATE 9 
07E - Lipstick NEOPENTYL GLYCOL DIHEPTANOATE 5 
07F - Makeup Bases NEOPENTYL GLYCOL DIHEPTANOATE 4 
07I - Other Makeup Preparations NEOPENTYL GLYCOL DIHEPTANOATE 3 
10A - Bath Soaps and Detergents NEOPENTYL GLYCOL DIHEPTANOATE 1 
10E - Other Personal Cleanliness 
Products 

NEOPENTYL GLYCOL DIHEPTANOATE 1 

12C - Face and Neck (exc shave) NEOPENTYL GLYCOL DIHEPTANOATE 10 
12D - Body and Hand (exc shave) NEOPENTYL GLYCOL DIHEPTANOATE 27 
12F - Moisturizing NEOPENTYL GLYCOL DIHEPTANOATE 230 
12G - Night NEOPENTYL GLYCOL DIHEPTANOATE 5 
12J - Other Skin Care Preps NEOPENTYL GLYCOL DIHEPTANOATE 9 
  337 

 
 
 
07E - Lipstick NEOPENTYL GLYCOL DIISOSTEARATE 1 
07I - Other Makeup Preparations NEOPENTYL GLYCOL DIISOSTEARATE 1 
13B - Indoor Tanning Preparations NEOPENTYL GLYCOL DIISOSTEARATE 1 
  3 

 
 
 
03D - Eye Lotion PROPANEDIOL DICAPRYLATE 2 
12C - Face and Neck (exc shave) PROPANEDIOL DICAPRYLATE 1 
12D - Body and Hand (exc shave) PROPANEDIOL DICAPRYLATE 1 
12F - Moisturizing PROPANEDIOL DICAPRYLATE 2 
12H - Paste Masks (mud packs) PROPANEDIOL DICAPRYLATE 1 
  7 

 
 
 

12F - Moisturizing PROPANEDIOL DICAPRYLATE/CAPRATE 2 
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There were no reported uses in the VCRP for: 

1. 1,4-Butanediol Bisdecanoate 
2. Butylene Glycol Diisononanoate 
3. Butylethylpropanediol Dimer Dilinoleate 
4. Diethylpentanediol Dineopentanoate 
5. Dioctadecanyl Didecyltetradecanoate 
6. Dioctadecanyl 

Ditetradecyloctadecanoate 
7. Glycol Dibehenate 
8. Glycol Diethylhexanoate 
9. Glycol Dilaurate 
10. Glycol Dioleate 
11. Glycol Dipalmate/Palm 

Kernelate/Olivate/Macadamiate 
12. Glycol Dipalmate/Rapeseedate/Soyate 
13. Glycol Dipivalate 
14. Glycol Ditallowate 
15. Hexanediol Distearate 
16. 1,2-Hexanediyl Dicaprate 
17. Neopentyl Glycol 

Dicaprylate/Dipelargonate/Dicaprate 
18. Neopentyl Glycol Diisononanoate 
19. Neopentyl Glycol Dilaurate 
20. Propanediol Diisostearate 
21. Propanediol Dipelargonate 
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Personal Care Products Council 

Memorandum 

TO: Lillian Gill, D.P.A. 

Committed to Safety, 
Quality & Innovation 

Director- COSMETIC INGREDIENT REVIEW (CIR) 

FROM: Beth A. Jonas, Ph.D. 
Industry Liaison to the CIR Expert Panel 

DATE: October 20, 2016 

SUBJECT: Information on Glycol Distearate 

Jeen. 2016. Safety data sheet JEECHEM EGOS (Glycol Distearate). 

Jeen. 2016. Product information sheet JEECHEM EGOS (Glycol Distearate). 

1620 L Street, N.W., Suite 1200 I Washington, D.C. 200361202.331.1770 I 202.331.1969 (fax) j www.personalcarecouncil.org 
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Memorandum

TO: Lillian Gill, D.P.A.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Jonas, Ph.D. 
Industry Liaison to the CIR Expert Panel

DATE: October 24, 2016

SUBJECT: Concentration of Use by FDA Product Category: Monalkylglycol dialkyl acid esters
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Concentration of Use by FDA Product Category – Monoalkylglycol Dialkyl Acid Esters* 

Trimethyl Pentanyl Diisobutyrate 
1,4-Butanediol Bisdecanoate 
Butylene Glycol Dicaprylate/Dicaprate 
Butylene Glycol Diisononanoate 
Butylethylpropanediol Dimer Dilinoleate 
Diethylpentanediol Dineopentanoate 
Dioctadecanyl Didecyltetradecanoate 
Dioctadecanyl Ditetradecyloctadecanoate 
Glycol Dibehenate 
Glycol Diethylhexanoate 
Glycol Dilaurate 
Glycol Dioleate 
Glycol Dipalmate/Palm 
Kernelate/Olivate/Macadamiate 
Glycol Dipalmate/Rapeseedate/Soyate 
Glycol Dipivalate 
Glycol Distearate 

Glycol Ditallowate 
Hexanediol Distearate 
1,2-Hexanediyl Dicaprate 
Neopentyl Glycol Dicaprate 
Neopentyl Glycol Dicaprylate/Dicaprate 
Neopentyl Glycol 
Dicaprylate/Dipelargonate/Dicaprate 
Neopentyl Glycol Diethylhexanoate 
Neopentyl Glycol Diheptanoate 
Neopentyl Glycol Diisononanoate 
Neopentyl Glycol Diisostearate 
Neopentyl Glycol Dilaurate 
Propanediol Dicaprylate 
Propanediol Dicaprylate/Caprate 
Propanediol Diisostearate 
Propanediol Dipelargonate

 
Ingredient Product Category Maximum 

Concentration of Use 
Trimethyl Pentanyl Diisobutyrate Basecoats and undercoats 

(manicuring preparations) 
1-9.8% 

Trimethyl Pentanyl Diisobutyrate Nail creams and lotions 2% 
Trimethyl Pentanyl Diisobutyrate Nail polish and enamel 0.1-8.4% 
Trimethyl Pentanyl Diisobutyrate Nail polish and enamel removers 2% 
Trimethyl Pentanyl Diisobutyrate Other manicuring preparations 3.8-8.4% 
Butylene Glycol Dicaprylate/Dicaprate Eye shadows 1.3% 
Butylene Glycol Dicaprylate/Dicaprate Other eye makeup preparations 9% 
Butylene Glycol Dicaprylate/Dicaprate Blushers 10% 
Butylene Glycol Dicaprylate/Dicaprate Face powders 10% 
Butylene Glycol Dicaprylate/Dicaprate Foundations 2-10% 
Butylene Glycol Dicaprylate/Dicaprate Makeup bases 10% 
Butylene Glycol Dicaprylate/Dicaprate Other makeup preparations 9% 
Butylene Glycol Dicaprylate/Dicaprate Face and neck products 

     Not spray 
 
8% 

Butylene Glycol Dicaprylate/Dicaprate Body and hand products 
     Spray 

 
10% 

Diethylpentanediol Dineopentanoate Skin cleansing (cold creams, cleansing 
lotions, liquids and pads) 

1% 

Glycol Diethylhexanoate Foundations 5% 
Glycol Dilaurate Body and hand products 

     Not spray 
 
1.3% 
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Glycol Distearate Baby shampoos 0.4-0.6% 
Glycol Distearate Baby lotions, oils and creams 

     Not powders 
 
0.6% 

Glycol Distearate Other baby products 
     Rinse-off 

 
0.4% 

Glycol Distearate Bath oils, tablets and salts 2% 
Glycol Distearate Bubble baths 0.45-5% 
Glycol Distearate Other bath preparations 0.2-1.5% 
Glycol Distearate Eyeliners 13.1% 
Glycol Distearate Eye shadows 7.9% 
Glycol Distearate Eye lotions 0.2% 
Glycol Distearate Mascara 3% 
Glycol Distearate Hair conditioners 0.5-1.8% 
Glycol Distearate Hair straighteners 1.5% 
Glycol Distearate Shampoos (noncoloring) 0.39-10% 
Glycol Distearate Tonics, dressings and other hair 

grooming aids 
     Not spray 

1-2.5% 
 
10% 

Glycol Distearate Hair dyes and colors 2-8% 
Glycol Distearate Hair tints 5% 
Glycol Distearate Hair rinses (coloring) 0.5% 
Glycol Distearate Hair shampoos (coloring) 0.5-1.2% 
Glycol Distearate Hair bleaches 2% 
Glycol Distearate Blushers (all types) 0.6% 
Glycol Distearate Face powders 2.5% 
Glycol Distearate Foundations 0.6% 
Glycol Distearate Cuticle softeners 2% 
Glycol Distearate Bath soaps and detergents 0.2-5% 
Glycol Distearate Other personal cleanliness products 0.29-1.3% 
Glycol Distearate Shaving cream 0.25-9.5% 
Glycol Distearate Other shaving preparations 0.05% 
Glycol Distearate Skin cleansing (cold creams cleansing 

lotions, liquids and pads) 
0.36-7.3% 

Glycol Distearate Face and neck products 
     Not spray 

 
2-5.4% 

Glycol Distearate Body and hand products 
     Not spray 

 
2-3% 

Glycol Distearate Other skin care preparations 
     Rinse-off 

 
1.5-2.5% 

Neopentyl Glycol Dicaprate Bath oils, tablets and salts 11% 
Neopentyl Glycol Dicaprate Eyebrow pencils 24% 
Neopentyl Glycol Dicaprate Eyeliners 3.5% 
Neopentyl Glycol Dicaprate Eye shadows 7.5-25% 
Neopentyl Glycol Dicaprate Eye makeup removers 50% 
Neopentyl Glycol Dicaprate Other eye makeup preparations 4% 
Neopentyl Glycol Dicaprate Hair conditioners 3.5% 
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Neopentyl Glycol Dicaprate Hair sprays 
     Aerosol  

 
6% 

Neopentyl Glycol Dicaprate Rinses (noncoloring) 1% 
Neopentyl Glycol Dicaprate Tonics, dressings and other hair 

grooming aids 
3.5-6% 

Neopentyl Glycol Dicaprate Wave sets 3.5% 
Neopentyl Glycol Dicaprate Hair tints 3.5% 
Neopentyl Glycol Dicaprate Face powders 2.5-16.8% 
Neopentyl Glycol Dicaprate Foundations 3-14.5% 
Neopentyl Glycol Dicaprate Lipstick 5-40% 
Neopentyl Glycol Dicaprate Makeup bases 3.5% 
Neopentyl Glycol Dicaprate Rouges 39.3% 
Neopentyl Glycol Dicaprate Makeup fixatives 10% 
Neopentyl Glycol Dicaprate Other makeup preparations 10% 
Neopentyl Glycol Dicaprate Deodorants 

     Not spray 
     Aerosol 

 
0.1% 
4% 

Neopentyl Glycol Dicaprate Aftershave lotions 1.5-2% 
Neopentyl Glycol Dicaprate Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
0.24-10% 

Neopentyl Glycol Dicaprate Face and neck products 
     Not spray 

 
1-28.5% 

Neopentyl Glycol Dicaprate Body and hand products 
     Not spray 

 
6-7% 

Neopentyl Glycol Dicaprate Moisturizing products 
     Not spray 

 
5% 

Neopentyl Glycol Dicaprate Paste masks and mud packs 3% 
Neopentyl Glycol Dicaprate Other skin care preparations 0.3% 
Neopentyl Glycol Dicaprylate/Dicaprate Eyebrow pencils 18.9% 
Neopentyl Glycol Dicaprylate/Dicaprate Eyeliners 0.094% 
Neopentyl Glycol Dicaprylate/Dicaprate Eye lotions 1.1% 
Neopentyl Glycol Dicaprylate/Dicaprate Other eye makeup preparations 2.2-14% 
Neopentyl Glycol Dicaprylate/Dicaprate Hair conditioners 0.25% 
Neopentyl Glycol Dicaprylate/Dicaprate Tonics, dressings and other hair 

grooming aids 
0.045-0.9% 

Neopentyl Glycol Dicaprylate/Dicaprate Blushers (all types) 19% 
Neopentyl Glycol Dicaprylate/Dicaprate Face powders 1% 
Neopentyl Glycol Dicaprylate/Dicaprate Foundations 0.35-5% 
Neopentyl Glycol Dicaprylate/Dicaprate Lipstick 1.9-22.7% 
Neopentyl Glycol Dicaprylate/Dicaprate Makeup bases 13.4% 
Neopentyl Glycol Dicaprylate/Dicaprate Makeup fixatives 8.3% 
Neopentyl Glycol Dicaprylate/Dicaprate Other makeup preparations 14% 
Neopentyl Glycol Dicaprylate/Dicaprate Other personal cleanliness products 0.017% 
Neopentyl Glycol Dicaprylate/Dicaprate Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
0.063-15% 

Neopentyl Glycol Dicaprylate/Dicaprate Face and neck products  
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     Not spray 2.2% 
Neopentyl Glycol Dicaprylate/Dicaprate Moisturizing products 

     Not spray 
 
0.88% 

Neopentyl Glycol Diethylhexanoate Eyebrow pencils 2.8-9.2% 
Neopentyl Glycol Diethylhexanoate Eyeliners 1-16.2% 
Neopentyl Glycol Diethylhexanoate Eye shadows 7.2-36.5% 
Neopentyl Glycol Diethylhexanoate Eye lotions 3% 
Neopentyl Glycol Diethylhexanoate Mascara 4.5% 
Neopentyl Glycol Diethylhexanoate Other eye makeup preparations 14% 
Neopentyl Glycol Diethylhexanoate Hair conditioners 3% 
Neopentyl Glycol Diethylhexanoate Hair sprays 

     Aerosol 
     Pump spray 

 
3.6% 
9.3% 

Neopentyl Glycol Diethylhexanoate Rinses (noncoloring) 1.5% 
Neopentyl Glycol Diethylhexanoate Tonics, dressings and other hair 

grooming aids 
7.5% 

Neopentyl Glycol Diethylhexanoate Hair tints 1.8% 
Neopentyl Glycol Diethylhexanoate Blushers 9-22.8% 
Neopentyl Glycol Diethylhexanoate Face powders 1.1-2% 
Neopentyl Glycol Diethylhexanoate Foundations 5-32.8% 
Neopentyl Glycol Diethylhexanoate Lipstick 3.1-11.3% 
Neopentyl Glycol Diethylhexanoate Other makeup preparations 14% 
Neopentyl Glycol Diethylhexanoate Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
4-11% 

Neopentyl Glycol Diethylhexanoate Face and neck products 
     Not spray or powder 
     Not spray 

 
5.4% 
3-57% 

Neopentyl Glycol Diethylhexanoate Body and hand products 
     Not spray 

 
57% 

Neopentyl Glycol Diethylhexanoate Suntan products 
     Not spray 

 
9.1% 

Neopentyl Glycol Diethylhexanoate Indoor tanning preparations 0.9% 
Neopentyl Glycol Diheptanoate Baby lotions, oils and creams 

     Not powder 
 
1.2-2.2% 

Neopentyl Glycol Diheptanoate Eye shadows 2.8-14.4% 
Neopentyl Glycol Diheptanoate Eye lotions 3-4% 
Neopentyl Glycol Diheptanoate Eye makeup removers 6% 
Neopentyl Glycol Diheptanoate Other eye makeup preparations 18% 
Neopentyl Glycol Diheptanoate Colognes and toilet waters 5% 
Neopentyl Glycol Diheptanoate Hair conditioners 1.9-3% 
Neopentyl Glycol Diheptanoate Hair sprays 

     Pump spray 
 
19.5% 

Neopentyl Glycol Diheptanoate Tonics, dressings and other hair 
grooming aids 

3-19.5% 

Neopentyl Glycol Diheptanoate Blushers 2.4% 
Neopentyl Glycol Diheptanoate Face powders 2.4% 
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Neopentyl Glycol Diheptanoate Foundations 7.1-25-6% 
Neopentyl Glycol Diheptanoate Lipstick 7% 
Neopentyl Glycol Diheptanoate Makeup bases 9-11% 
Neopentyl Glycol Diheptanoate Other makeup preparations 24% 
Neopentyl Glycol Diheptanoate Bath soaps and detergents 9% 
Neopentyl Glycol Diheptanoate Face and neck products 

     Not spray 
 
1-20% 

Neopentyl Glycol Diheptanoate Body and hand products 
     Not spray 

 
1.2-20.7% 

Neopentyl Glycol Diheptanoate Moisturizing products 
     Not spray 

 
3-9.3% 

Neopentyl Glycol Diheptanoate Other skin care preparations 3.5-15% 
Neopentyl Glycol Diheptanoate Suntan products 

     Not spray 
 
3.5-33% 

Neopentyl Glycol Diisononanoate Skin cleansing (cold creams, cleansing 
lotions, liquids and pads) 

2-5% 

Neopentyl Glycol Diisononanoate Body and hand creams, lotions and 
powders 
     Not spray or powder 

 
 
1.3% 

Neopentyl Glycol Diisostearate Hair tints 0.2% 
Neopentyl Glycol Diisostearate Face and neck products 

     Not spray 
 
0.9% 

Neopentyl Glycol Diisostearate Suntan products 
     Not spray 

 
1.1% 

Propanediol Dicaprylate Face and neck products 
     Not spray 

 
1% 

Propanediol Dicaprylate/Dicaprate Face and neck products 
     Not spray 

 
13.5% 

*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 2016 
Table prepared October 24, 2016 
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TO: 

FROM: 

DATE: 

SUBJECT: 

Personal Care Products Council 
Committed to Safety, 
Quality & Innovation 

Memorandum 

Lillian Gill, D.P.A. 
Director- COSMETIC INGREDIENT REVIEW (CIR) 

Beth A. Jonas, Ph.D. ;:gj~~ 
Industry Liaison to the CIR Expert Panel - u 
October 24, 2016 

Comments on the Scientific Literature Review: Safety Assessment of 
Monoalkylglycol Dialkyl Acid Esters as Used in Cosmetics (release date: October 
6, 2016) 

The Council has no suppliers listed for the following ingredients: 
Butylene Glycol Diisononanoate Glycol Dipalmitate/Palm 
Butylethylpropanediol Dimer Dilinoleate Kemelate/Oiivate/Macadamiate 
Dioctadecanyl Didecyltetradecanoate Glycol Ditallowate 
Dioctadecanyl Ditetradecyloctadecanoate Hexandiol Distearate 
Glycol Dibehenate Neopentyl Glycol 
G \yeo I Dilaurate Dicapry \ate/Dipelargonate/D icaprate 
Glycol Dioleate 

Introduction, Summary - Among the ingredients in the report, only Trimethyl Pentanyl 
Diisobutyrate functions as a plasticizer and this function is consistent with its use only in 
nail products. In the Introduction and Summary, rather than listing all the functions of all 
of the ingredients, it would be helpful to be more specific and state that Trimethyl 
Pentanyl Diisobutyrate is the only ingredient included in the report reported to function as 
a plasticizer. 

Introduction, Table 2 - The glycols previously reviewed by CIR, e.g., Butylene Glycol, and 
currently under review by CIR, e.g., Propanediol, should also be mentioned in the 
Introduction and Table 2. 

Impurities/Constituents- The SIDS dossier on Trimethyl Pentanyl Diisobutyrate (reference 20) 
states: "Major Impurities: 2,2,4-Trimethyl-1 ,3-pentanediol monoisobutyrate". Therefore, 
it is not correct to state: "The impurities were not reported." 

A 1979 reference titled "Gas chromatographic determination of 1 ,4-dioxane in 
polysorbate 60 and polysorbate 80" does not seem to be an appropriate reference to 

1620 L Street, N.W., Suite 1200 I Washington, D.C. 200361202.331.1770 I 202.331.1969 (fax) I www.personalcarecoundl.org 
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support the suggestion that the ingredients in this report may have 1,4-dioxane as an 
impurity. Please delete this suggestion, or find a more appropriate reference to support it. 

Cosmetic Use- The information about the NICNAS Tier I assessment does not belong in the 
Cosmetic Use section. 

Acute Oral - As more than one compound is discussed in the summary paragraph, please state the 
compound to which the following sentence refers "In another study in rats, there were no 
mortalities .... " 

Short-Term, Dermal, Glycol Distearate- Please correct: "including hematologic, there ... " 
Short-Term- It should be mentioned that the 14-day study in Sprague-Dawley rats was a 

preliminary study for the gavage OECD 422 study (combined repeat dose/reproductive 
and development toxicity study). This study is mentioned in the ECHA dossier (reference 
22) but it is not mentioned in reference 34. 

Subchronic Toxicity- In the description of the 102-day rat feeding study, please correct 
"autopsy" to "necropsy". Autopsy is only used for post-mortem examination of humans. 

Irritation, Table I 0- The dermal irritation studies in the ECHA dossier (reference 38) on 
Neopentyl Glycol Diethylhexanoate says: "Analytical purity: not stated". The dossier 
also indicates that the information for these studies was obtained from an abstract. The 
observation period lasted for 7 days for one of these studies. Rather than stating that the 
concentration was "not specified, assumed 100%", it would be more appropriate to state 
that a commercial product, analytical purity not stated was tested undiluted. 

Sensitization, Glycol Distearate, 1982- Please correct: "sensitization were 2 observed ... " 
Sensitization, Neopentyl Glycol- Please indicate the species (guinea pig or human) in which the 

maximization test was completed. 
Sensitization, Glycol Distearate- Regarding the Buehler test of Glycol Distearate, it is not correct 

to state "No further details were provided." If the study is expanded, there are more 
details in the ECHA dossier (reference 38). For example, there was a preliminary study 
that showed that a 6 hour exposure to Glycol Distearate under occlusion was not 
irritating. A few drops of water were added to the Glycol Distearate before the 6 hour 
occlusive applications, and there was also a 72 hour observation (no effects) after the 
challenge exposure. 

Summary- It is misleading to state that the VCRP and Council survey provide information on 
"actual use conditions". The VCRP reports frequency of use, the Council survey reports 
maximum use concentrations in FDA product categories. It would be helpful to be 
specific on what information is available. 

Table 2 - As more than one ingredient is in each report, please indicate the ingredient for which 
the maximum use concentrations were reported. 

Table 7- It is not clear why 2 rows are needed for Trimethyl Pentanyl Diisobutyrate. 
Table 8, Inhalation, Trimethyl Pentanyl Diisobutyrate- The second study on Trimethyl Pentanyl 

Diisobutyrate indicates that the exposure concentration was 5300 mg/L and the LC51} was 
>5.3 mg/L- this does not make sense. If no rats died at 5300 mg/L the LC50 should be 
>5300 mg/L. 

Table 11 -In the first row, please correct "3 where washed" 

2 
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