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CIR History of: 
 

Pelargonic Acid and its Esters 
 
 

A scientific literature review (SLR) on this group of ingredients was announced on September 25, 2009. 
 
During the 60-day comment period on the SLR, industry data on cetearyl isononanoate and isononyl nonanoate were 
received.  Most of the data are on chemical and physical properties of these ingredients, and only the conclusions for  
the following studies were also received:  acute oral toxicity (cetearyl isononanoate – Tegosoft CI), skin irritation 
(cetearyl isononanoate – Tegosoft CI), acute oral toxicity (isononyl isononanoate – Tegosoft INI), skin irritation 
(isononyl isononanoate – Tegosoft INI), and ocular irritation (isononyl isononanoate – Tegosoft INI).  These data 
have been incorporated. 
 
The following data on pelargonic acid, a registered herbicide, have been requested from the Environmental 
Protection Agency (EPA) and will be incorporated:  acute inhalation, oral, and dermal toxicity data; ocular irritation, 
skin irritation, and skin sensitization data; and genotoxicity, reproductive toxicity, and carcinogenicity data. 
 
1st Review, Belsito and Marks Teams/Panel:  December 7-8, 2009 
 
An insufficient data announcement with the following data requests was issued: (1) potential for dermal sensitization 
and irritation at current use concentrations (a human repeated insult patch test protocol is recommended) for 
isodecyl isononanoate (used at 80%) as a representative ester (available irritation/sensitization data on other 
ingredients also would be useful), (2) UV absorption data for pelargonic acid and isodecyl isononanoate as a 
representative acid and ester, respectively (such data on other ingredients listed in the safety assessment also would 
be useful), and (3) metabolic fates of isononanoic acid and isodecanol as representative constituent fatty acid and 
alcohols that would be produced after ester linkage cleavage. 
 
2nd Review, Belsito and Marks Teams/Panel:  April 5-6, 2010 
 
Data, on the following ingredients, RIPT and UV absorption data included, were received in response to the 
preceding announcement and have been incorporated into the report text:  isodecyl isononanoate, cetearyl 
isononanoate, cetearyl nonanoate, cholesteryl nonanoate, isotridecyl isononanoate, isononyl isononanoate, neopentyl 
glycol, neopentyl glycol diisononanoate, PEG-5 isononanoate, and ethylhexyl pelargonate.  A revised ingredient use 
concentration table, based on an industry survey, was also provided.   
  
In addition to the industry data included, the draft tentative report also contains the summary, discussion and 
conclusion from CIR published safety assessments on propylene glycol dipelargonate, isobutyl stearate, and  
isodecyl oleate, and data on the following ingredient moieties from the published literature:  isononanoic acid, 
isononyl alcohol, isotridecyl alcohol, and neopentyl glycol.  These data have been included  for use in the safety 
evaluation of ingredients for which little or no data have been identified as well as to address concerns relating to 
safety of ingredient moieties that may result from ester metabolism. 
 
The Panel discussed the observation that INCI names for the esters in this safety assessment are not consistent with 
IUPAC nomenclature.  However, it was noted that IUPAC nomenclature conditions are not suitable for ingredient 
labeling on cosmetic products, in that these ingredients are not pure substances.  Therefore, the inclusion of sic by 
ingredient names in the safety assessment was considered a distraction.  In table 1 of the safety assessment, the 
inclusion of [sic] after a technical  name or CAS No. 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.   
 
The removal of the following 4 ingredients from the safety assessment was discussed due to concern over  metabolic 
products and their potential toxicity that was expressed:  cholesteryl nonanoate, dihydrocholesteryl nonanoate, 
ethylhexyl isononanoate, and isotridecyl isononanoate .  Both Teams did not agree with this proposal, and, thus, 
these ingredients were not deleted.  The absence of method of manufacture and impurities data from the report text 
was also noted.  
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At the conclusion of the discussion, the Panel issued a tentative report with a safe as used conclusion on pelargonic 
acid and its esters. 
 
3rd  Review, Belsito and Marks Teams/Panel:  June 28-29, 2010 
 
The draft final safety assessment (Table 2) has been revised to include log P/molecular weight data on the following 
ingredients: butylene glycol diisononanoate, cetyl isononanoate,  diethylene glycol diethylhexanoate/diisononanoate, 
diethylene glycol diisononanoate, dihydrocholesteryl nonanoate, dipentaerythrityl pentaisononanoate, ethylhexyl 
isononanoate, isodecyl isononanoate, isononyl isononanoate, isostearyl isononanoate, isotridecyl isononanoate, 
neopentyl glycol diisononanoate, pentaerythrityl tetraisononanoate, propylene glycol diisononanoate, tridecyl 
isononanoate, neopentyl glycol dicaprylate/dipelargonate/dicaprate, PEG-2 diisononanoate, and PEG-5 
isononanoate.  
 
Industry data were received during the 60-day comment period for the tentative report that was issued.  The report 
text now contains information relating to the production methodology for and impurities in pelargonic acid, cetearyl 
isononanoate, and isononyl isononanoate; neopentyl glycol impurities data; and the following industry data:  short-
term oral toxicity, short-term dermal toxicity, developmental toxicity, and genotoxicity data on isononyl 
isononanoate.   Industry is also the source of methods of production data on cetearyl isononanoate and isononyl 
isononanoate that were received.   
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Literature Search on Pelargonic Acid and Nonanoate Esters* 

Ingre-
dients 

Toxline  
&PubMed 

ChemIDplus Multidatabase 
(See legend*) 

DART Household 
Products 

Beilstein Registry Kosmet Napralert RTECS CAplus 

PA  (207) (1) (1)  (6) (1) 0 (1) (5) (60) (1) (216) 
BGD 0 0 0 0 0 0 0 0 0 0 0 
CO 0 0 0 0 0 0 (1) 0 0 0 0 
CYIN 0 0 0 0 (1) 0 0 0 0 0 0 
CYN 0 0 0 0 0 0 0 0 0 0 0 
CEI (1) (1) 0 0 0 0 (1) 0 0 0 0 
CN 0 (1) 0 0 (1) 0 (1) 0 0 0 0 
DGD 0 (1) 0 0 0 0 (2) 0 0 0 0 
Dgdd 0 0 0 0 0 0 0 0 0 0 0 
DN 0 0 0 0 0 0 0 0 0 0 0 
DP 0 (1) 0 0 0 0 (1) 0 0 0 0 
EI 0 (2) 0 0 (1) 0 (2) 0 0 0 0 
G7D 0 0 0 0 0 0 (1) 0 0 0 0 
IDI 0 (1) 0 0 0 0 (2) 0 0 0 0 
INI 0 (1) 0 0 (1) 0 (2) 0 0 0 0(6) 
ISI 0 0 0 0 0 0 (1) 0 0 0 0 
ITI 0 (2) 0 0 0 0 (2) 0 0 0 0 
NPD 0 0 0 0 0 0 (1) 0 0 0 0 
P2D 0 0 0 0 0 0 0 0 0 0 0 
P5I 0 0 0 0 0 0 0 0(4) 0 0 0 
PT 0 (1) 0 0 0 0 (1) 0 0 0 0 
PN 0 0 0 0 0 0 0 0 0 0 0 
P20O 0 0 0 0 0 0 0 0 0 0 0 
PGD 0 0 0 0 0 0 (1) 0 0 0 0 
TI 0 0 0 0 0 0 (1) 0 0 0 0 
EHP 0 (1) 0 0 0 0 (1) 0 0 0 0 
EP (7) (1) 0 0 0 0 (1) 0(2) (4) (1) (15) 
IP 0 (1) 0 0 0 0 (1) 0 0 0 0 
MP (9) (1) 0 0 0 0 (1) 0 (5) (1) (28) 
NPD 0 0 0 0 0 0 0 0 0 0 0 
PTT 0 (1) 0 0 0 0 (1) 0 0 0 0(2) 

Chemical Moieties of Concern 
IA 3(3)  0 0 0   0  0 1(19) 
INA 4(18)  0 1(1) 0   0  0 2(6) 
ITA 2(4)  0 0 0   0  0 4(8) 
NG 6(69)  7(7) 0 0   0  1 2(49) 

*Data in Table: Publications used (Total no. in search); Multidatabase = HSDB, CCRIS, ITER, IRIS, Gene-Tox, and LacMed;  

InitialSearch: 1-11-10 
Search Updated (PubMed+Toxline) on 4-10-2010.  No useful information was found. 
 
Ingredients 
PA - Pelargonic Acid OR Nonanoic Acid OR 112-05-0 
BGD - Butylene Glycol Diisononanoate  
CO - Cellobiose Octanonanoate OR 172585-66-9 
CYIN - Cetearyl Isononanoate   
CYN - Cetearyl Nonanoate  
CEI - Cetyl Isononanoate OR 84878-33-1 
CN - Cholesteryl Nonanoate OR Cholesterin Pelargonate OR Cholesteryl Pelargonate OR 1182-66-7 
DGD - Diethylene Glycol Diisononanoate OR PEG-2 Diisononanoate OR 106-01-4 OR 190282-37-2 
Dgdd - Diethylene Glycol Diethylhexanoate/diisononanoate 
DN - Dihydrocholesteryl Nonanoate 
DP - Dipentaerythrityl Pentaisononanoate OR 84418-63-3 
EI - Ethylhexyl Isononanoate OR 2-Ethylhexyl Isopelargonate OR 70969-70-9 OR 71566-49-9 
G7D - Glycereth-7 Diisononanoate OR PEG-7 Glyceryl Ether Diisononanoate OR 125804-15-1 
IDI - Isodecyl Isononanoate OR 41395-89-5 OR  59231-35-5 

1 
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Literature Search on Pelargonic Acid and Nonanoate Esters* 

2 
 

INI - Isononyl Isononanoate OR 42131-25-9 OR 59219-71-5 
ISI - Isostearyl Isononanoate OR 90967-66-1 
ITI - Isotridecyl Isononanoate OR 42131-27-1 OR 59231-37-7 
NPD - Neopentyl Glycol Diisononanoate OR 137636-04-5 
P2D - PEG-2 Diisononanoate 
P5I - PEG-5 Isononanoate 
PT - Pentaerythrityl Tetraisononanoate OR 93803-89-5 
PN - Phytosteryl Nonanoate 
P20O - Polyglyceryl-20 Octaisononanoate 
PGD - PropyleneGlycol Diisononanoate OR 125804-17-3 
TI - Tridecyl Isononanoate OR 125804-18-4 
EHP - Ethylhexyl Pelargonate OR 59587-44-9 
EP - Ethyl Pelargonate OR Ethyl Nonanoate OR 123-29-5 
IP - Isobutyl Pelargonate OR Isobutyl Nonanoate OR 30982-03-7 
MP- Methyl Pelargonate OR Methyl Nonanoate OR 1731-84-6 
NPD - Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate 
PTT - Pentaerythrityl Tetrapelargonate OR 14450-05-6 

Chemical Moieties of Concern 
IA - Isononanoic Acid OR 26896-18-4 OR 693-19-6 
INA - Isononyl Alcohol OR Isononanol OR 27458-94-2 
ITA - Isotridecyl Alcohol OR Isotridecanol OR 27458-92-0 
NG - Neopentyl Glycol OR 126-30-7 

 
Pelargonic Acid OR Nonanoic Acid OR 112-05-0 OR Butylene Glycol Diisononanoate OR Cellobiose Octanonanoate OR 
172585-66-9 OR Cetearyl Isononanoate  OR Cetearyl Nonanoate OR Cetyl Isononanoate OR 84878-33-1 OR Cholesteryl 
Nonanoate OR Cholesterin Pelargonate OR Cholesteryl Pelargonate OR 1182-66-7 OR Diethylene Glycol Diisononanoate OR 
PEG-2 Diisononanoate OR 106-01-4 OR 190282-37-2 OR Diethylene Glycol Diethylhexanoate/diisononanoate OR 
Dihydrocholesteryl Nonanoate OR Dipentaerythrityl Pentaisononanoate OR 84418-63-3 OR Ethylhexyl Isononanoate OR 2-
Ethylhexyl Isopelargonate OR 70969-70-9 OR 71566-49-9 OR Glycereth-7 Diisononanoate OR PEG-7 Glyceryl Ether 
Diisononanoate OR 125804-15-1 OR Isodecyl Isononanoate OR 41395-89-5 OR  59231-35-5 OR Isononyl Isononanoate OR 
42131-25-9 OR 59219-71-5 OR Isostearyl Isononanoate OR 90967-66-1 OR Isotridecyl Isononanoate OR 42131-27-1 OR 
59231-37-7 OR Neopentyl Glycol Diisononanoate OR 137636-04-5 OR PEG-2 Diisononanoate OR PEG-5 Isononanoate OR  
Pentaerythrityl Tetraisononanoate OR 93803-89-5 OR Phytosteryl Nonanoate OR Polyglyceryl-20 Octaisononanoate OR 
Propylene Glycol Diisononanoate OR 125804-17-3 OR Tridecyl Isononanoate OR 125804-18-4 OR Ethylhexyl Pelargonate OR 
59587-44-9 OR Ethyl Pelargonate OR Ethyl Nonanoate OR 123-29-5 OR Isobutyl Pelargonate OR Isobutyl Nonanoate OR 
30982-03-7 OR Methyl Pelargonate OR Methyl Nonanoate OR 1731-84-6 OR Neopentyl Glycol 
Dicaprylate/Dipelargonate/Dicaprate OR Pentaerythrityl Tetrapelargonate OR 14450-05-6 

 
Isononanoic Acid OR 26896-18-4 OR 693-19-6 OR Isononyl Alcohol OR Isononanol OR 27458-94-2 OR Isotridecyl Alcohol 
OR Isotridecanol OR 27458-92-0 OR Neopentyl Glycol OR 126-30-7 
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  1     on.  Next, in the Pink Book 4, we have pelargonic

  2     acid.  And, actually, I didn't mention the first

  3     two, but I will now, is how does the panel like

  4     the new formatting with the administrative

  5     transcript minutes report on that end?  And I felt

  6     it to be very helpful.

  7               DR. SHANK:  I agree.  Nice improvement.

  8               DR. ANDERSEN:  Thank you.

  9               DR. BERGFELD:  Can I make a comment?  I

 10     like the paper, too.

 11               DR. MARKS:  Higher quality?

 12               DR. BERGFELD:  Higher-quality paper.

 13               DR. MARKS:  So, in December of last

 14     year, the expert panel issued an insufficient data

 15     announcement that there was the potential for

 16     dermal sensitization and irritation and we wanted

 17     more information for that:  UV absorption data and

 18     also we wanted to know the metabolic fates of some

 19     of these ingredients.

 20               So, let's first start with the data

 21     needs.  Dermal sensitization and irritation, my

 22     review, the esters were mild irritants.  We had
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  1     some sensitization data on several of these.  And

  2     we've used as an example isodecyl, and that was

  3     okay in my review, also.

  4               Now, any comments about that?  Ron?

  5     Tom?  Did you feel that we had enough irritation

  6     sensitization?

  7               We know that the acid itself is

  8     irritating.  It's a marked irritant.  Although,

  9     interestingly, pelargonic acid, which is going to

 10     be the lead ingredient, is not used.  So, we have

 11     a marked irritant which isn't used.  We'll deal

 12     with the conclusion in a moment for the tentative

 13     report, but I thought we had enough that we could

 14     say these esters were okay from an irritation,

 15     sensitization, and isodecyl isononanoate had an

 16     RIPT with 50 percent concentration, which was

 17     negative.

 18               DR. SHANK:  I agree, we have sufficient

 19     information on sensitization.  So, that we can

 20     conclude these are safe as used.

 21               DR. SLAGA:  I agree, too.

 22               DR. MARKS:  Okay.  And then the second,
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  1     the UV absorption data, we have for some of the

  2     esters, and, again, that looked like it was safe.

  3     So, I think we're okay with the UV absorption.

  4     Again, does that sound good to the panel members?

  5     Yes.

  6               DR. SLAGA:  Yes.

  7               DR. MARKS:  And then the last issue was

  8     the metabolic fate, and, Ron, you, again, are the

  9     expert on that.  Can you comment on that?

 10               DR. HILL:  Not completely resolved.

 11     Part of it was resolved by the cleanup of making

 12     sure we were looking at the right structures and

 13     the right compounds.  There were a couple of

 14     additions since the last time we saw this

 15     document.  Suddenly, the cholesteryl and

 16     dihydrocholesteryl popped in there, and that

 17     concerned me greatly because that puts us into a

 18     whole different kind of biochemical processing

 19     compared with the other compounds.

 20               But we still haven't fully resolved, in

 21     my mind, the compound that has ethylhexyl.  So,

 22     there's ethylhexyl pelargonate and also the
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  1     isotridecyl.  Why did I flag that one?  We don't

  2     have any information on that alcohol at all.  And

  3     I'm not sure the report captures the toxicology on

  4     2-ethylhexyl.

  5               I wrote notes here.  So, I felt better

  6     about the terminally-branched fatty acids,

  7     although, I still have a question as to exactly

  8     what the products are.  I get we have beta

  9     oxidation, but what's actually written in the

 10     report does not, I think, accurately describe what

 11     the products are when we get down to -- it says a

 12     3-carbon (inaudible).  I presume I know what that

 13     is, but it's not clear.

 14               So, I'm not encapsulating well yet, but

 15     on page 29, it talks about 3-carbon dicarboxylic

 16     acids.  So, and that would be what is the

 17     fully-saturated 3-carbon dicarboxylic acid?  I

 18     didn't make note of that.  But I think there

 19     should be a ketone moiety on the middle carbon if

 20     it's generated how I think it's generated.

 21               DR. MARKS:  So, Ron, I'm going to go

 22     back to page 2, and this goes back to what Wilma
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  1     addressed earlier, is we have this very large list

  2     now, the esters, pelargonic acid, and you flagged,

  3     if I heard you correctly, ethylhexyl,

  4     isononanoate.

  5               DR. HILL:  Yes.

  6               DR. MARKS:  And then the --

  7               DR. HILL:  Ethylhexyl and the

  8     isononanoate, yes.  And isotridecyl.

  9               DR. MARKS:  And the isotridecyl.

 10               DR. HILL:  Isononanoate, because I don't

 11     see any toxicology on that alcohol.  Either of

 12     those alcohols.

 13               DR. MARKS:  Right, so, if those were

 14     eliminated from this list then, you would feel

 15     comfortable?

 16               DR. HILL:  Well, apparently, there are

 17     no uses reported.  Of course, this is the VCRP for

 18     dihydrocholesteryl nonanoate, but I just had

 19     concern adding those two in with even the

 20     cholesteryl nonanoate as to whether that's

 21     reasonable based on bio handling of those

 22     compounds anticipated versus the others.
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  1               DR. MARKS:  Yes.

  2               DR. HILL:  Because as soon as you have

  3     cholesteryl esters, then, I mean, we have a pretty

  4     good idea as to what happens to cholesteryl esters

  5     if they make it into the body, if they make it

  6     even into where there are cells and lipid

  7     membranes.  And when we have an unusual

  8     cholesteryl ester, I'm not sure we know what that

  9     does biologically.  I'm not sure that's been

 10     studied.  In fact, my very quick, superficial scan

 11     suggested there's not nearly enough known about

 12     that to be confident of those additions.  And it

 13     seems the cholesteryl, when it is being used,

 14     there is use out there.  I'd have to find a table

 15     to know how much, but that one, to me, is a

 16     glaring case for insufficient data that hasn't

 17     been resolved by this report.

 18               So, I'll let the wisdom of the group

 19     dictate remove it and press on or -- I still

 20     conclude that we have insufficient data, but if we

 21     were to remove those four, then I think we can go

 22     forward.
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  1               DR. MARKS:  Okay.  Where are these other

  2     two, the --

  3               DR. HILL:  It would be the cholesteryl

  4     nonanoate.

  5               DR. MARKS:  Right.

  6               DR. HILL:  Dihydrocholesteryl nonanoate.

  7               DR. MARKS:  Yes.

  8               DR. HILL:  Isotridecyl, isononanoate,

  9     and ethylhexyl pelargonate.

 10               DR. MARKS:  Yes.

 11               DR. HILL:  The rest seem to fall within

 12     what we know in the report.  Still, this is a

 13     shotgun data situation, but --

 14               DR. MARKS:  Isotridecyl is what you said

 15     is the fourth one?

 16               DR. HILL:  Yes.

 17               DR. MARKS:  Yes, so, going down, it's

 18     the cholesteryl, dihydrocholesteryl, the

 19     ethylhexyl, and the isotridecyl.

 20               DR. HILL:  Yes.

 21               DR. MARKS:  And then, Ron Shank, Tom,

 22     from a toxicologic point of view, again, do we
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  1     have like we did with the betaines?  Do we have

  2     endpoints that we can say okay, we're not quite

  3     sure, but we have toxicology that would suggest

  4     that these would not be problems or should we

  5     delete them?  I wouldn't want to put an

  6     insufficient; I'd rather, since we're adding them

  7     on, it's, I think, easier to delete them.

  8               DR. SLAGA:  I agree.

  9               SPEAKER:  It would be easier.

 10               DR. SHANK:  Remember, it defeats the

 11     purpose of the add-ons.

 12               DR. MARKS:  Absolutely.  Add-ons have to

 13     be no- brainers.

 14               DR. SLAGA:  They're no-brainers, and

 15     there are several here that are un-brainers.

 16               DR. MARKS:  So, Tom, you said "several."

 17               DR. SLAGA:  Well, I think the --

 18               DR. MARKS:  Besides those four, do you

 19     have any others?

 20               DR. SLAGA:  Those are the major ones.

 21               DR. MARKS:  Okay, so, I think the

 22     consensus then is that we would delete those four
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  1     from this safety assessment as being brainers.

  2               DR. ANDERSEN:  And I understand the

  3     logic of what you just went through, but I got to

  4     tell you, none of it applies.  This is a brand-new

  5     safety assessment for which you are deciding the

  6     scope.  These aren't "add-ons," this is starting

  7     from point zero, you're not adding them to a

  8     safety assessment that was done 20 years ago,

  9     you're starting from scratch.  You still have to

 10     be comfortable with what's on the list, but it's

 11     not the same rules as for adding ingredients that

 12     an original safety assessment might be considered

 13     adequate for.  So, I think we may get to the same

 14     point, but the basis is different.

 15               I do have concern about the cholesterol

 16     esters, given that cholesterol itself has been

 17     reviewed by the panel and found safe in the

 18     present practices of use in cosmetics.  And I

 19     don't want to get into the question of why

 20     cholesterol is bad for you period, but as applied

 21     to the skin, it's relatively innocuous.  So, the

 22     question is:  Why, again, couldn't we extend it to
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  1     those esters?

  2               DR. HILL:  If we knew exactly what

  3     happens to that ester once it diffuses into the

  4     skin, then yes.  But knowing something about the

  5     parent, the cholesterol, and knowing something

  6     about the fatty acid is not equivalent to knowing

  7     about the --

  8               DR. ANDERSEN:  The ester.

  9               DR. HILL:  Yes.  Especially in the case

 10     of cholesterol, because the body has very

 11     deliberate pathways for processing, trafficking,

 12     and handling cholesterol esters, and more to the

 13     point, they end up in membranes, and, so, if we

 14     have something ending up in a membrane with an

 15     artificial lipid there, then we need to know what

 16     the significance of that might be.  And I know

 17     lipid rafts is a very new concept, but it appears

 18     to be a very real one, and, so, now, I'm very

 19     attuned to artificial lipids and what they might

 20     be doing in some cells.  And particularly if we're

 21     having somebody who has already a budding melanoma

 22     and we put it on their skin.
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  1               DR. MARKS:  Okay.

  2               DR. ANDERSEN:  What is the molecular

  3     weight of this stuff?  I'm trying to --

  4               DR. HILL:  It's in any of them.

  5               DR. ANDERSEN:  Cholesterol ester, that

  6     question of whether they actually get through the

  7     skin peaks me.  I'm wondering --

  8               DR. HILL:  Well, I think from the

  9     presentation we had from the FDA last time, Dr.

 10     Bronaugh, I think we have to revisit some past

 11     assumptions in terms of what happens, and if you

 12     smear something on your skin and in a few hours,

 13     it's gone, you know it went somewhere.

 14               DR. ANDERSEN:  Yes.  Yes, these don't

 15     meet the 1,000 molecular weight test of couldn't

 16     possibly get through there.

 17               DR. HILL:  Right.

 18               DR. ANDERSEN:  In the 500 range.  Okay.

 19               DR. SLAGA:  Some of the cholesterol

 20     esters are used for delivery to other compounds?

 21               DR. MARKS:  Well, I think Alan just

 22     pointed out that we really can't quickly dismiss
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  1     or delete these, so, I think in reality, we can as

  2     a team, but, in reality, we should keep them in

  3     this list, say what we feel are safe or what

  4     limits, and then if there's insufficient data,

  5     take these four ingredients and say what is

  6     insufficient.  So, that one approach would be

  7     delete it, and I get Alan's reminding us that it's

  8     not as easy to delete it as one might think since

  9     this is a brainer.

 10               DR. SLAGA:  Right.

 11               DR. MARKS:  Or a no-brainer, and then

 12     the other is what are the insufficient data needs?

 13               DR. ANDERSEN:  You don't get the easy --

 14               DR. MARKS:  Right.

 15               DR. ANDERSEN:  -- add-on criteria.

 16               DR. SLAGA:  Yes.

 17               DR. ANDERSEN:  If you so chose, you may

 18     delete them from the group.  I don't see that as a

 19     problem, it's just you have to have a good, solid

 20     basis for that, and I think Ron Hill went through

 21     a solid basis for that.

 22               DR. HILL:  On the flipside, yes, I mean,
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  1     on the flipside, if deleting it causes it to

  2     disappear into prioritization world for the next

  3     10 years, I'm not necessarily sure that's a great

  4     thing if it's being used fairly extensively.  So,

  5     I mean, it seems --

  6               DR. ANDERSEN:  Well, that's what would

  7     happen.

  8               DR. HILL:  I know.

  9               DR. ANSELL:  So, just for purposes of

 10     the record, I don't think that's what Alan said.

 11     Of course, Alan, you're the expert on what it is

 12     you just said, but I think the issue was that it

 13     didn't need to meet the no-brainer threshold that

 14     we have set for add-ons because this is not an

 15     add-on.

 16               DR. HILL:  I get that.

 17               DR. ANSELL:  So, if the panel chooses to

 18     add it, that's fine; if the panel feels that it

 19     shouldn't be added, that's fine, too, but it

 20     doesn't have to be held to the same rigorous

 21     threshold we've tried to apply to add-ons and re-

 22     reviews.
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  1               DR. HILL:  For me, it was an addition

  2     from the last time we looked at this in December,

  3     so, those weren't there in December as best I

  4     could tell.  I've cross-listed, I've

  5     cross-checked.  If they were, I missed it, but I

  6     didn't see those.

  7               DR. BERGFELD:  It would seem to me that

  8     since they are in the list and there has been some

  9     question about --

 10               DR. HILL:  They weren't there in

 11     December.

 12               DR. BERGFELD:  Biologic activity and

 13     metabolism, that we would ask for that.

 14               MR. JOHNSON:  Yes, regarding your

 15     comment on isotridecyl alcohol, there is one study

 16     on that chemical on page 7, and there is also a

 17     study on page 25 on isotridecyl isononanoate.

 18               DR. HILL:  Yes, I think my issue with

 19     the isotridecyl alcohol study is it's strictly

 20     oral, strictly acute, so, that doesn't capture,

 21     for me, what the issues might be releasing it into

 22     the skin in the ways that it might -- but, okay,
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  1     so, now, let me look at the isotridecyl and the

  2     nanoate.  They did sensitization, that's it.  Yes.

  3     So, there's no other kinds of biology that was

  4     explored with that, best I can tell.  That was

  5     what concerned me.

  6               DR. MARKS:  In some ways, I think how we

  7     deal with this is going to set a precedent because

  8     we're going to see a lot of ingredients like this

  9     where we will either choose to delete them from

 10     the final report because of lack of safety data or

 11     we're going to do an insufficient for these.  So,

 12     I'd like to get a sense of the team how you would

 13     like to deal with this.

 14               Is that correct, Alan?  I see this as

 15     really how to deal with these long lists when we

 16     don't feel comfortable with every ingredient, and

 17     as you've correctly pointed out, it's the first

 18     time that this CIR Expert Panel has dealt with

 19     these ingredients; whether or not we should deal

 20     with them or whether we should just delete some

 21     we're uncomfortable with and delay it to another

 22     day?
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  1               DR. HILL:  The downside I can see for

  2     not deleting ones that I have particular concern,

  3     for not deleting, is that some of the other

  4     ingredients here are used in a massive number of

  5     products.  I mean, I hate to put a dollar figure

  6     to it, but I'm pretty sure we're well into the

  7     billions, maybe 10s of billions, worldwide market

  8     of some of these compounds that we could

  9     potentially effect by not deleting the ones that

 10     may be need to be revisited in a separate way, but

 11     that's just, again, the thought that something

 12     that is used pretty significantly will then

 13     disappear on the priority list for another 10

 14     years is also uncomfortable to me.  So, it almost

 15     feels like kind of a rock and a hard place in

 16     terms of pragmatism, but that's just --

 17               DR. MARKS:  Ron Shank and Tom, your

 18     comments?  Which way would you lean?  Do you want

 19     to end?  Ron Hill. I haven't heard a definitive

 20     from you.  Do you want --

 21               DR. HILL:  No, we haven't.

 22               DR. MARKS:  -- to delete it or do you
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  1     want to include it, and, obviously, if we include

  2     it, it'll be an insufficient.

  3               DR. HILL:  I'd like to see those four

  4     deleted, but that's just my gut preference.

  5               DR. SHANK:  I would go along with

  6     deleting those if they're a concern, rather than

  7     holding up this report.

  8               DR. HILL:  But I'll have to argue more

  9     than a gut feeling tomorrow if we try to sway the

 10     other group.

 11               DR. SLAGA:  Well, I would go along with

 12     it, too, but to reiterate what Alan said, that

 13     even if we take the cholesterol, and we have

 14     reviewed them before, and these derivatives

 15     probably are okay, but it is quite a stretch.  So,

 16     I still would go with eliminate them.

 17               DR. MARKS:  What did you say, Tom?  You

 18     would?

 19               DR. SLAGA:  I would go with eliminating

 20     them.

 21               DR. MARKS:  Okay, so, the consensus is

 22     to -- we haven't reached the conclusion yet, but
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  1     the ingredients would be minus the four we

  2     discussed on page 2, the cholesterol, the

  3     dihydrocholesteryl, the ethylhexyl, and the

  4     isotridecyl esters would be deleted.  Okay.  So,

  5     that issue, we'll see how that works out tomorrow.

  6               What conclusion?  We have the data needs

  7     for sensitization and UV absorption.  What

  8     conclusion?  Safe?

  9               DR. SLAGA:  Safe.

 10               DR. MARKS:  Safe.  And because we're

 11     having a discussion that pelargonic acid is not

 12     used, so, it is safe as the concentration uses

 13     because that's not used.  The capture of its

 14     irritating nature will be in a discussion in the

 15     summary.

 16               Does that sound good?  Ron, Ron, Tom?

 17     Safe?

 18               DR. SHANK:  Yes.

 19               DR. BERGFELD:  Well, I would think in

 20     the discussion you'd have to put something about

 21     the acid.

 22               DR. MARKS:  Yes.
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  1               DR. BERGFELD:  Instead of it's extremely

  2     irritating, blah, blah, blah.

  3               DR. MARKS:  Yes.  So, I will move

  4     tomorrow we issue a tentative report with a

  5     conclusion that these ingredients are safe and the

  6     ingredients in this report will be trimmed down by

  7     four.

  8               DR. HILL:  One other question I had is,

  9     and this is for Wilbur, on page 28, in a header,

 10     you've got butyl, cetyl, isobutyl, isocetyl, and I

 11     don't find anyplace where I know what the exact

 12     structure of isocetyl is, and I'm not even sure

 13     that one's in use, but I didn't go back and

 14     crosscheck that.  And, now looking, isotridecyl is

 15     in use, so, it's going to affect some folks, but I

 16     don't see isocetyl.

 17               DR. MARKS:  Is there editorial comments,

 18     Ron?

 19               DR. HILL:  That's in that header there,

 20     so, maybe it is in the class of an editorial

 21     comment if we're not actually reviewing that

 22     ingredient, but if we are reviewing that
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  1     ingredient, then I need to know what that

  2     structure is.

  3               DR. MARKS:  Okay.  Anything else?  If

  4     not --

  5               DR. SHANK:  Just editorial at least.

  6               DR. MARKS:  Okay.  We'll start with Jay,

  7     and then, Ron, the editorial.  Or vice-versa.  It

  8     doesn't matter to me.

  9               DR. SHANK:  Okay.  On page 14,

 10     paragraphs under "Inflammation," it says

 11     "pelargonic acid in methylpropyl ester."  I don't

 12     know what that means.  Does that mean methyl

 13     pelargonate?  Page 14, it says, "Both pelargonic

 14     acid in methyl ester and pelargonic acid in propyl

 15     ester."  I don't know what that means.

 16               DR. HILL:  It happens again on page 30.

 17               DR. SHANK:  Yes.

 18               DR. HILL:  And John Bailey flagged that

 19     in his comments, too.

 20               DR. SHANK:  Okay.  Page 20, under

 21     "Carcinogenicity," can we add information on other

 22     tumors?  This was a skin-painting dermal
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  1     carcinogenicity study, and the results are given

  2     for skin tumors, but, hopefully, they opened up

  3     the animals and looked inside.  If they didn't,

  4     shame on them, but if they just counted skin

  5     tumors, okay, maybe it should then state that

  6     other tumor sites were not investigated, something

  7     like that.  But, surely, they opened up the

  8     animals, and if they didn't find any tumors,

  9     that's important to include that information.

 10               SPEAKER:  It sure is.

 11               DR. SHANK:  Page 28.  These are just

 12     minor editorial comments, except for second to the

 13     bottom paragraph starting, "Few data were

 14     available," the third sentence says, "One study

 15     provided in which isopropyl stearate, labeled in

 16     the 9 position of oleic acid."  I don't know what

 17     that means.  I think that's a misprint.

 18               MR. JOHNSON:  Where is that located

 19     again?  Page?

 20               DR. SHANK:  Page 28, down near the

 21     bottom.  The second paragraph from the bottom that

 22     starts "Few data were available."  Okay, the third
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  1     sentence says, "One study was provided in which

  2     isopropyl stearate, labeled in the 9, 10 position

  3     of the oleic acid moiety," I don't think that's

  4     correct.

  5               DR. HILL:  I flagged that one, too.

  6               DR. SHANK:  Okay.  Let's see.  Table 1,

  7     which is page 32, the first column that says

  8     "Chemical Structure," I think that column can be

  9     eliminated because it doesn't add anything.

 10               DR. HILL:  I agree.

 11               DR. SHANK:  Table 2, there are several

 12     values for log P, which I don't think could

 13     possibly be correct.  Page 38, under "Cellobiose

 14     Octanonanoate," the log P is 32.47.  I don't think

 15     that's possible.  That means it's 1032 times more

 16     soluble than lipid.  You know, nothing is that --

 17               DR. HILL:  I don't think log P as a 33

 18     are unusual.  I believe that's --

 19               DR. SHANK:  But what does that mean?

 20               DR. HILL:  It means that if you shake it

 21     up in octanal and water, you've got, yeah, the

 22     ratio is 1032 to 1.  Octanal phase versus water
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  1     phase.  That's --

  2               DR. SHANK:  That exits in the real

  3     world?

  4               DR. HILL:  Probably.  It would be hard

  5     to measure what was left in the water phase,

  6     right?  Because the calculated value, I think it's

  7     ACD Labs, isn't it, that they use for those STM

  8     calculations?

  9               DR. SHANK:  Okay.

 10               DR. HILL:  I'm pretty sure.

 11               DR. SHANK:  I defer to the chemists --

 12               DR. HILL:  Yes, he said so.  Yes.  I was

 13     concerned when they reference STN and the fact

 14     that they did, in fact, further reference because

 15     when you look in chemical abstracts, you see

 16     actually experimental references in this

 17     particular case, unlike (inaudible) you have to go

 18     and find the cross-references, but the calculated

 19     values, right now, I think they're relying on

 20     current ACD Labs algorithms and say so.  So, the

 21     reference actually should say ACD Labs instead of

 22     STN.
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  1               DR. SHANK:  Okay, I apologize for --

  2               DR. HILL:  Although you found it on STN,

  3     so, I'm not sure you guys could think about that.

  4     Go ahead.

  5               DR. SHANK:  Okay, thank you --

  6               DR. HILL:  While we were there.

  7               DR. SHANK:  -- for clarifying that.

  8     Yes.  I learned something.

  9               Page 42, Table 3.  Let's see, I --

 10               MR. JOHNSON:  Forty-five.

 11               DR. SHANK:  Forty-five, yes.  Near the

 12     top of the table, it says, 45 ipette-something,

 13     and that's repeated several times.  That's some

 14     kind of a mistake, I think.

 15               MR. JOHNSON:  Yes.  Yes, it's a mistake.

 16               DR. SHANK:  Page 53, it's Table 4 under

 17     "Test Substance," the very first one for

 18     pelargonic acid says M and then.01.  Instead of M,

 19     I think it should be 0.01 M.

 20               MR. JOHNSON:  That's right.  That's

 21     right.

 22               DR. SHANK:  And page 61, a trivial,
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  1     PEG-5 "isononanoatE," no capital E at the end.

  2     Very serious.  I'm finished.

  3               DR. MARKS:  Thank you, Ron.  Okay, any

  4     other comments about the pelargonic acid group?

  5     If not --

  6               DR. ANSELL:  Wait, wait, we have a --

  7               DR. MARKS:  More editorial, and then --

  8               DR. ANSELL:  No, it's --

  9               DR. MARKS:  Oh, that's right.  Jay.  I

 10     apologize, Jay; I'm trying to move on.  This acid

 11     is irritating.

 12               DR. ANSELL:  We just have one editorial

 13     comment as it relates to Table 1.  In the

 14     inclusion of the designator "sic" associated with

 15     several of the chemical names.  It's unclear to us

 16     based on the usual convention for "sic" what the

 17     error is in carrying this through.  We believe

 18     that the names are reported accurately as they

 19     relate to the dictionary.  If the concern is that

 20     the dictionary nomenclature is inappropriate, we

 21     think, perhaps, if a footnote would be better and

 22     should be addressed with the dictionary folks and
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  1     not carried through to this report.

  2               DR. HELDRETH:  I actually put that

  3     footnote in there or the "sic" notation in there,

  4     because it's something I wanted to point out, that

  5     in the previous draft of this, we have structures

  6     that don't necessarily fit the strict definition

  7     of iso, although, there's a proviso in the

  8     dictionary that says any sort of branched version

  9     of it, I think that proviso causes a lot of

 10     problems.

 11               For one, there are other compounds in

 12     the dictionary that have branching, say a sec type

 13     of branching or tert type of branching that are

 14     different, and actually have a separate ingredient

 15     listing in the dictionary, but with that proviso,

 16     both of those compounds would fall under the iso

 17     definition.  So, there's that side of the coin

 18     that is an issue.  Using iso in the way that the

 19     dictionary has used it, and then the other side is

 20     the researchers don't necessarily know which

 21     version of the iso terminology you're using.

 22               We looked in some of these articles that
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  1     support the data here, and one set of

  2     dermatologists in France pointed out that the

  3     structure was iso at the end with the methyl group

  4     at the last position.  Other researchers gave CAS

  5     numbers that related to different branch

  6     structures.  And then still, others didn't mention

  7     it at all and probably didn't know what they were

  8     dealing with.

  9               So, the idea of putting the "sic" here

 10     was to point out that there's an error here, and

 11     it's not per se the dictionary's fault because

 12     this is an error that's propagated throughout the

 13     CAS Registry and throughout the world.  But it's

 14     an error that I think we need to make note of so

 15     that we know what we're talking about when we make

 16     a determination.

 17               DR. HILL:  Well, the more important

 18     question is:  What compounds were actually studied

 19     to support the data because if the names in the

 20     dictionary are correct, then we're back to where

 21     we were last time, which is we don't know enough

 22     about the processing of these compounds.
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  1               DR. HELDRETH:  Right.  Correct, and I

  2     have a strong inclination that many of the

  3     researchers didn't know.  If you have a series of

  4     non-chemical scientists grab isononanoate off the

  5     shelf, they're trusting that it's what they think

  6     it is, and they're not necessarily going and

  7     thinking oh, maybe it could be the other

  8     definition with the proviso where it could be any

  9     branch structure or maybe even a mixture of branch

 10     structures that don't fit the strict iso

 11     definition.

 12               DR. HILL:  Well, if those mixtures or

 13     studies were, in fact, the commercial products of

 14     the mixtures, we certainly need to know that for

 15     sure, not just conjecture.

 16               DR. HELDRETH:  Correct, and most of

 17     those studies do not point that out.

 18               DR. HILL:  Well, if they give a CAS

 19     number, then that's not ambiguous unless the CAS

 20     number is flawed, and, usually, they go back and

 21     rectify those, but sometimes when it comes up by a

 22     CAS number, it will indicate unspecified or not
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  1     known or not definite or not sure.  So, if a study

  2     was done and they're not sure what compound is

  3     actually being used or it's a mixture of compounds

  4     undefined, then that information has to be there

  5     as such.

  6               DR. HELDRETH:  Right, and that is the

  7     problem with the iso CAS numbers is that instead

  8     of showing a structure, it shows a formula and

  9     says iso.

 10               DR. HILL:  Well, in that case, it

 11     probably is a mixture.  And if a study was done

 12     with that mixture.

 13               DR. HELDRETH:  Yes.

 14               DR. HILL:  And if a study was done with

 15     that mixture and we don't know what's in that

 16     mixture, then, basically, you toss out the study

 17     and you don't have that data.  You just can't rely

 18     on it because you don't know what was done.

 19               DR. ANSELL:  Well, the comment, I think,

 20     is far more narrow is that this is not wrong.  All

 21     of this discussion is as relevant, and one thing

 22     that we struggle with in terms of read across and
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  1     identification and all of them are go to the heart

  2     of good science and accurate reporting, but the

  3     fact is that this says that the CAS number and

  4     that name is not the name that's in the

  5     dictionary, and it is the name in the dictionary.

  6               Your concern is that the dictionary uses

  7     a nomenclature which may be not specifically

  8     accurate, and I, perhaps, don't disagree, but I

  9     think to suggest that this report does not

 10     accurately reflect what's in the dictionary is a

 11     misplaced modifier, and to the extent that we want

 12     to have a discussion about whether this is an iso

 13     following exactly IUPAC nomenclature or that the

 14     key protocol, the nomenclature convention used in

 15     the dictionary is inaccurate, that should be

 16     addressed in a footnote and more directly with the

 17     Nomenclature Committee itself to correct their

 18     statement.

 19               DR. HELDRETH:  No, I do agree that a

 20     footnote in the future would, perhaps, be a better

 21     type of way of laying this out, but, within the

 22     dictionary, there is one structure given for a
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  1     number of these compounds, even though we have the

  2     iso, proviso, and terminology, and only one is

  3     provided, and the representative CAS numbers that

  4     are added do not point exactly to that structure.

  5     So, the CAS number and the structure that are both

  6     provided in the same dictionary don't match each

  7     other.  So, something is wrong in that respect.

  8               DR. HILL:  That massively affects the

  9     scientific review here.

 10               DR. HELDRETH:  I agree.

 11               DR. HILL:  Both in terms of what's

 12     actually in the manufactured, finished products,

 13     because if we don't know what's in there, I mean,

 14     if it says iso and we're assuming IUPAC iso,

 15     that's one thing because that goes to the whole

 16     bio handling questions that I raised last time.

 17     If iso is old style, which is any isomer that has

 18     the same number of carbons, then that's a very

 19     different scenario.

 20               DR. HELDRETH:  I agree.

 21               DR. HILL:  Scientifically.  Very

 22     different.
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  1               DR. MARKS:  Okay, team.  How do you want

  2     to handle this new wrinkle?  Does our conclusion

  3     remain the same, safe, despite this discussion we

  4     just had?  And then, again, obviously, deleting

  5     the four ingredients we decided on?

  6               Tom, the esters are becoming irritating

  7     now, aren't they, and not just mildly?

  8               DR. SLAGA:  Safe.

  9               DR. MARKS:  Safe.  Ron?

 10               MR. JOHNSON:  I just have one comment

 11     regarding page 14.  You had raised a concern about

 12     the pelargonic acid in propyl ester and in methyl

 13     ester.  I have that publication, and it states

 14     that noanoic acid in methyl ester and noanoic acid

 15     in propyl ester were obtained from Sigma Chemical

 16     Company.  So, I have --

 17               DR. HILL:  So, what they've written is

 18     meaningless.

 19               MR. JOHNSON:  Yes.

 20               DR. HILL:  In that sentence, can you

 21     tell further in the text somewhere what they

 22     really meant?

CIR Panel Book Page 13



PCPC Meeting Day 1 of 2 CIR Meeting April 5, 2010 Page: 130

Anderson Court Reporting -- 703-519-7180 -- www.andersonreporting.net

  1               MR. JOHNSON:  I have been unable to find

  2     out any additional information regarding those

  3     test compounds in text.

  4               DR. HILL:  I mean, they write it like

  5     it's a solvent.

  6               MR. JOHNSON:  Yes.

  7               DR. HILL:  Like I say, John Bailey

  8     raised this same exact issue in his memo.

  9               MR. JOHNSON:  Right.

 10               DR. HILL:  They write it like it's a

 11     solvent, but there is no solvent named methyl

 12     ester, named propyl ester.  That's not the name of

 13     the solvent or compound or matrix or anything.

 14               MR. JOHNSON:  Yes, correct.

 15               DR. HILL:  But if they say as methyl

 16     ester, is it translated from some foreign

 17     language, by chance?

 18               MR. JOHNSON:  No, it isn't (inaudible).

 19               DR. HILL:  It's not written by some

 20     German authors and then somebody made the English

 21     translation and missed the word or something like

 22     that?
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  1               DR. SHANK:  The solvent given is

  2     acetone.

  3               DR. HILL:  Yes, that's why I say I don't

  4     think it's the solvent, and, so, if they meant in

  5     methyl ester form or in propyl ester form, it's

  6     very clear.  And while I'm glancing at this, one

  7     more thing is you mentioned one place in here on

  8     page 4, phytosteryl nonanoate.  I don't remember

  9     that being a synonym for the dihydrocholesteryl,

 10     but maybe it is.

 11               DR. MARKS:  So, Ron Shank, same

 12     conclusion?

 13               DR. SHANK:  I thought so, but the

 14     chemistry is still confusing.  I'm not sure I know

 15     what I'm dealing with.  If the names don't reflect

 16     the structures.  So, I need help.

 17               DR. HILL:  Do we know about phytosteryl?

 18     Should that not be there or is that a synonym?  I

 19     don't remember that phytosteryls are

 20     dihydrocholesteryl.  I think that's something

 21     different, as I recall.  Different double bond

 22     structure --
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  1               DR. ANDERSEN:  Yes, it is.

  2               DR. HILL:  In the steroid ring.  So,

  3     that's not actually one of the ingredients that we

  4     put on the list, is it?  And, so, why does it

  5     appear on page 4?

  6               DR. ANDERSEN:  Just as supporting data.

  7               DR. MARKS:  So, we'll --

  8               DR. HILL:  Is it in the dictionary?

  9               MR. JOHNSON:  Yes, it's --

 10               DR. HILL:  Phytosteryl nonanoate is in

 11     the dictionary?

 12               MR. JOHNSON:  Yes, it's in the list.

 13               DR. ANDERSEN:  Yes, I'm sorry, Ron, it

 14     is on the list.

 15               DR. HILL:  It's on the list on page 2?

 16               DR. ANDERSEN:  Yes.

 17               DR. MARKS:  Yes, it is.

 18               DR. HILL:  Okay, but that's the only

 19     place I see it appear in the entire document on

 20     page 4, and I didn't encounter it anywhere else

 21     that I noticed.

 22               Is it in the Table 1?
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  1               DR. ANDERSEN:  Yes.

  2               DR. HILL:  Okay, yes, I see it.  Page

  3     35.  Okay.

  4               DR. MARKS:  So, clearly, Ron, you had

  5     concerns.  Again, the elucidation or not the

  6     elucidation in what chemicals are really being

  7     assayed in these toxicologic studies in these iso

  8     forms.

  9               Alan, do you have any wisdom, because I

 10     see this whole thing blowing up at this point, and

 11     is this only -- welcome to our meeting, Bart.  Is

 12     this only applicable to these iso forms, or are we

 13     going to have this discussion repeatedly in terms

 14     of what the dictionary has and then what

 15     presumably is being studied as toxicologic forms?

 16     Is there a way to resolve this, that we can move

 17     forward, that these ingredients are safe?

 18               DR. HILL:  We need to know what the

 19     chemicals are in the finished products.  That's

 20     really what it boils to.  Because we need to know

 21     what we're dealing with.

 22               DR. ANSELL:  The chemicals in the
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  1     finished products are named according to the INCI

  2     nomenclature, and I understand that there's a

  3     disagreement as to whether the INCI nomenclature

  4     is the best nomenclature, but, in fact, it is the

  5     nomenclature which was used based on the

  6     ingredients which are currently used in cosmetic

  7     products.

  8               DR. HILL:  Well, that's fine, but that

  9     doesn't tell me what actually is in the products.

 10               DR. ANSELL:  The materials that were

 11     tested were the materials that we're using.

 12               DR. HILL:  Okay, so, then what we need

 13     to know is in company X, you say this is what's in

 14     there, what's in there?  I mean, you have a name

 15     that suggests it's a mixture.  We need to know

 16     because the bio handling is highly dependent on

 17     what that stuff actually is.

 18               DR. MARKS:  Actually, Jay, I think you

 19     hit upon it, is what we're studying

 20     toxicologically are either the end products that

 21     contain these INCI name products, so, we have to

 22     assume it's conformed to the INCI name in the
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  1     dictionary, even though, chemically, you've

  2     pointed out issues, but --

  3               DR. ANDERSEN:  Well, I think --

  4               DR. MARKS:  Alan, we need your wisdom.

  5               DR. ANDERSEN:  I think we have some

  6     issues of nomenclature to resolve.  That said, we

  7     have an INCI name, for example, isodecyl

  8     isononanoate, for which we have a structure on

  9     page 60.

 10               DR. HILL:  But the question is:  Is that

 11     the truth?  Because if the dictionary name is

 12     correct, then that's not correct.  The structures

 13     are insufficiently illustrative of what's actually

 14     there.  And that affects what we can know about

 15     the read across.  That is, toxicology one to the

 16     other, lacking primary data on those actual

 17     substances.  If we're going to use read across, we

 18     need to know exactly what's in it, not here's a

 19     structure, here's a name, the name doesn't agree

 20     with the structure because the name suggests we've

 21     got a mixture, the structure suggests there's a

 22     single compound that looks like this.
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  1               DR. ANDERSEN:  I think we have to go

  2     back to first principles that the definition of

  3     the ingredient is the name is given as an INCI

  4     name, the definition is the ester.  Okay, that's

  5     simple enough.  Branch chain decyl alcohols and

  6     branch chain noanoic acid, those phraseologies are

  7     sufficiently generic that they will cover a

  8     multitude of sins that conforms to the structure

  9     in Figure 1.  And Figure 1 is accurately drawn.

 10               DR. ANSELL:  And the definition includes

 11     that it's the diester of ethyl -- it describes it

 12     as a process.  A product by process.

 13               DR. HILL:  But the argument about the

 14     CAS number and the precision, I think, is a

 15     legitimate one, but the fact is that this is the

 16     nomenclature convention which is currently used to

 17     define the materials, the materials are described

 18     within the tests.  The materials that were tested

 19     were the ones that people believed conformed with

 20     this.

 21               SPEAKER:  Yes, but I'm just saying

 22     branch chain can be any branch.  I mean, basically
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  1     what that says is nine carbons, who cares where

  2     the branches are?

  3               DR. ANDERSEN:  Hence, the importance of

  4     Figure 1.

  5               DR. HILL:  Okay, but then we go back to

  6     his question about sic because the names that are

  7     in there do no correspond to the structures.

  8     That's the problem.  And, so, if the names are

  9     accurate, the structure is not.  Or it's

 10     incomplete in that it's only one structure out of

 11     several that are present, and that affects what we

 12     can assume in read across data about the bio

 13     handling of the compounds.  Massively affects it.

 14               DR. ANDERSEN:  I'm having trouble

 15     expressing it, but what's going on is that the

 16     tail is wagging the dog here, and I'm just

 17     concerned we're going down a path that is raising

 18     issues that don't really exist.

 19               DR. HILL:  They wouldn't be issues if

 20     you were studying the biology of a compound or

 21     even that mixture of substances that's

 22     manufactured as opposed to trying to use read
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  1     across inappropriately.  You're making

  2     extrapolations that you can't make if you don't

  3     have primary data for those structures, and, so,

  4     if you want to use read across, that's not

  5     scientifically valid.

  6               And, so, if you look at just for

  7     example, page 33, ethylhexyl isononanoate, all

  8     right, we've got 2-ethylhexyl,

  9     3,5,5-trimethylhexanoate.  That's a very different

 10     compound than the structure that's shown.  And if,

 11     in fact, that's in there or if that's in there as

 12     a mixture of substances, then we really don't know

 13     what's going on biologically because we haven't

 14     got any toxicological data on that compound.

 15               DR. BERGFELD:  Is this a problem that

 16     could be given to the CIR Scientific Support

 17     Committee to resolve for us?

 18               DR. ANSELL:  I think that would be a

 19     good place to put this and let us cogitate on how

 20     best to address these fundamental questions.

 21               DR. MARKS:  With that in mind then, does

 22     the team want to table this until we resolve the
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  1     chemistry of these ingredients?

  2               DR. SLAGA:  Well, wouldn't that be true

  3     of a lot of potential then?

  4               DR. MARKS:  Yes, I --

  5               DR. SLAGA:  That's what bothers me is

  6     that we're opening up a can of worms here that

  7     we're going to have to go back and revalidate

  8     everything.

  9               DR. MARKS:  Well, I know, that's the

 10     concern I had.

 11               DR. HILL:  Looking at the things I have

 12     seen historically where you've got groupings, I

 13     don't think there are that many of those issues

 14     out there, and I'm not sure you need to go looking

 15     for those gremlins either.  If they come up in due

 16     course in a re-review and deal with them then, but

 17     I doubt that it's necessary to go back and look at

 18     every review of groupings that were done before,

 19     based on the ones that I've sampled, looking.

 20               Before I even joined this panel, I had

 21     the opportunity to look at a cross section of

 22     those, and I don't see a pile of those kinds of
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  1     problems.  They might come up again, but that's

  2     just not what I think I'm raising here.  But,

  3     here, it's very clear there is an issue, and it's

  4     a consequence of trying to increase the throughput

  5     by expanding groupings in ways that you're not

  6     sure you can do because you're trying to use read

  7     across data in places where you cannot.

  8               DR. ANDERSEN:  I couldn't disagree more.

  9     This question that's on the table is a fundamental

 10     question of what's the right chemical

 11     name/structure?  That's the fundamental question,

 12     and if that's uncertain, it needs to be

 13     straightened out.  I don't think there's any

 14     question about that.  Once that's resolved, then

 15     we'll have some idea about how to proceed.

 16               DR. HILL:  Yes.  Now, whether that's

 17     insufficient data or whether it's tabling, I can't

 18     say, but insufficient data has one set of --

 19               DR. ANSELL:  This just goes so much to

 20     the heart of the review science to begin with.  I

 21     don't know that I could agree that this is unique

 22     here.  You could pick up any paper and challenge
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  1     whether the material they're reporting is, in

  2     fact, the material they used.  Whether the

  3     nomenclature has changed over a period of time.

  4               I keep coming back to, this is the

  5     common nomenclature of the industry, the producers

  6     use it, the manufacturers use it, and to the

  7     extent it may be inaccurate, it is inaccurate

  8     through the entire supply chain, including all of

  9     the data that you're reviewing.

 10               DR. HILL:  But understand, I'm not

 11     picking on the nomenclature.  I'm picking on the

 12     fact that if you want to use read across data from

 13     toxicology on one compound and extend it to

 14     something else and you need to know about the bio

 15     handling to know about the scientific validity of

 16     the conclusion, then you need to know what was

 17     actually tested and how that compares to what

 18     you're trying to say is safe.

 19               DR. ANSELL:  But you could apply that to

 20     both sides of the read across, not only the data

 21     which you're using as the cornerstone, but you

 22     could say that all the materials you're talking
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  1     about are inaccurate, as well.  That level of

  2     inaccuracy should be applied to both sides of the

  3     equation.

  4               DR. BERGFELD:  I'd like to reiterate

  5     that I think the Scientific Committee can come

  6     back to us and tell us what they think we're

  7     dealing with, and we can take that recommendation

  8     and then deal with that.

  9               DR. ANSELL:  We agree.

 10               DR. HILL:  Okay.  But understand what

 11     I'm asking about is the commonalities in the

 12     toxicology.  If you don't do the toxicology on

 13     that substance, be it a mixture, then you need to

 14     extrapolate.  The only way one can reasonably do

 15     that is to make some combination of use of the

 16     physical chemical properties in combination with

 17     what is known about the bio handling of those

 18     substances.

 19               So, for example, if we have esters of

 20     straight chain fatty acids, we know how straight

 21     chain fatty acids are handled if that ester is

 22     hydrolyzed.  If we have hexanol on the other end
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  1     of that hydrolysis, we know about the toxicology

  2     of hexanol.  All right, so, then, you only have to

  3     worry about is that particular compound, buy in to

  4     some receptor uniquely with a 6-carbon acid

  5     (inaudible) of 4- carbon acid.  But there are a

  6     lot of those things you can do, the read across

  7     based on what's known about toxicology of a group

  8     of substances.  But if --

  9               DR. MARKS:  Okay.  So, would the team

 10     prefer rather than issuing a tentative report that

 11     these ingredients are safe to table this until we

 12     hear back from the Scientific Committee as far as

 13     what are the right chemical names and structures

 14     for the ingredients that we're looking at here and

 15     the issue of the difference between the INCI name

 16     and structure and then you refer to it, Bart, as

 17     the --

 18               DR. HELDRETH:  IUPAC.

 19               DR. MARKS:  Huh?

 20               DR. HELDRETH:  IUPAC.  International

 21     Union of Pure and Applied Chemicals, naming

 22     process.
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  1               DR. MARKS:  IUPAC?

  2               DR. HELDRETH:  Correct.

  3               DR. MARKS:  Name and structure

  4     (inaudible) is that where the team wants to go at

  5     this point?  Do you want to table it?  Because I

  6     don't see any other -- either we're going to

  7     withdraw the safe and go with insufficient or

  8     we're going to table it and try -- it doesn't

  9     sound like we're reconciling this now, and I think

 10     Wilma's suggestion that the Scientific Committee

 11     review this and give us some recommendations might

 12     be the way to move.  But I need the team's

 13     direction on this.

 14               DR. SHANK:  Table.

 15               DR. MARKS:  Table?

 16               DR. SLAGA:  Table.

 17               DR. MARKS:  Ron, table?  Okay.  But

 18     we'll table it with the notion that once this is

 19     resolved, that it'll be safe, and we're still

 20     going to delete the four ingredients, Ron, you had

 21     concern about.  And then I'll introduce this

 22     tabling notion.  Ron, I might ask you to explain
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  1     why the issues of the right chemical name, the

  2     right structure, reconciling, INCI, and IUPAC, and

  3     a read across data is scientifically very

  4     important.  How does that sound?

  5               DR. HILL:  And if Dr. Liebler picked

  6     this up in the other group, then there won't be

  7     any puzzlement.

  8               DR. MARKS:  So, we'll table.  Alan, is

  9     that okay procedurally with you?

 10               DR. ANDERSEN:  Oh, I think we have to

 11     get this issue resolved.

 12               DR. MARKS:  Well, I don't like to stall

 13     things, Alan, but, in this case, I think to be

 14     scientifically valid, we need to resolve this.

 15               Okay.  Now are we done with the

 16     pelargonic acid?  Esters are sort of the issue.

 17     Okay.

 18               SPEAKER:  Very irritating.

 19               DR. MARKS:  Yes.  I'll go back to need

 20     one, potential for irritation.  It just went up

 21     dramatically.

 22               Okay, do we need a break or do you want
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  1   was aware that this review was coming and provided

  2   it --

  3             DR. SNYDER:  So, we didn't get a cover

  4   memo explaining what the data represented?

  5             DR. EISENMANN:  No, it didn't

  6   (inaudible) sent it directly.

  7             DR. SNYDER:  Okay.

  8             MR. JOHNSON:  So, we need to send a

  9   cover memo.

 10             DR. BELSITO:  Okay, anything else?

 11   Okey-doke.  Pelargonic acid.  Okay.  Also known as

 12   nonanoic acid, its esters and diesters.  The last

 13   meeting we went insufficient with potential for

 14   dermal sensitization and irritation at current

 15   concentration of use of isodecyl isononanoate at

 16   80 percent, and now this time we find that it's

 17   not used at 80 percent anymore, ethylhexyl is the

 18   highest use.  And what happened?  How did that

 19   come about?  They decided they didn't want to

 20   support it at 80 percent or it was a

 21   miscalculation?  Because it went from 80 to 8.

 22             DR. SNYDER:  Twenty-three.
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  1             DR. BELSITO:  Twenty-three.

  2             DR. EISENMANN:  No, different product

  3   category I think and also there was (inaudible).

  4   They're putting in the concentration of a raw

  5   material.  That was a mixture.

  6             DR. BELSITO:  Okay.

  7             DR. EISENMANN:  So they gave you the

  8   concentration of the -- (inaudible) you could tell

  9   if it's a concentration of some raw material, that

 10   was a mixture.

 11             DR. BELSITO:  We have UV absorption data

 12   and a lot of other data and now we need to decide

 13   if the data we have is sufficient.  The highest

 14   use concentration is now ethylhexyl at 65 percent

 15   in eye shadow and 74 percent in body lotion.

 16   Ocular toxicity is essentially negative.

 17   Sensitization and irritation data support the use

 18   at those levels for ethylhexyl.

 19             I pretty much thought we were okay with

 20   this, safe as used.

 21             DR. SNYDER:  So, did we get the

 22   metabolic base (inaudible) iso versus the straight
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  1   chain fatty acids?

  2             DR. BELSITO:  Well, it turned out that

  3   the iso was branched at a (inaudible) that made it

  4   unlikely that it would be metabolized very

  5   differently from the straight chains.  We got that

  6   in from (inaudible).

  7             DR. LIEBLER:  I think Ron Hill was

  8   concerned that the branching would influence the

  9   esterase cleavage, but the branching, for the most

 10   part, leads us far away from the ester linkage and

 11   shouldn't really be an issue.

 12             Was there some concern about the -- I'm

 13   trying to remember from that discussion last time

 14   -- was there any concern about the identity of the

 15   branched alcohols that were part of these

 16   compounds?  Has that been resolved?

 17             DR. BELSITO:  I don't think there was

 18   concern about the identity.  I thought the concern

 19   primarily was whether they were going to be

 20   metabolized differently and that's what Ron wanted

 21   to know and now the information lied, again, I'm

 22   not a chemist, is that where the branching occurs
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  1   on the isoforms is far enough away that basically

  2   the straight chain in the isoforms would be

  3   metabolized similarly.  Comments?

  4             DR. HELDRETH:  Well, that's actually an

  5   issue I was trying to bring up there with the

  6   little sic notation in the table that points out

  7   the CAS numbers there.

  8             MR. JOHNSON:  Which table?

  9             DR. HELDRETH:  Table 1.  If you notice,

 10   for some of the iso-compounds -- you'll notice

 11   that in the brackets there's the sic notation to

 12   try to point out some sort of error.  And what I'm

 13   trying to point out there is --

 14             MS. BRESLAWEC:  Is this in Table 1 in

 15   here or is it in the second wave?

 16             DR. HELDRETH:  Table 1.

 17             MS. BRESLAWEC:  On page?

 18             DR. HELDRETH:  On page 34 you can see

 19   some examples of this in Table 1.  For example,

 20   for isodecyl isononanoate.  What I'm trying to

 21   point out is the understanding of what the iso

 22   means is different to many different people.  I
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  1   mean, the IUPAC, the International Union of Pure

  2   Applied Chemicals put iso just the way that I've

  3   drawn it in this report and many of the reports --

  4   one of the references that we've looked at, has

  5   pointed out that's the structure they're talking

  6   about when they did their tox study.  However,

  7   other ones have pointed out some of these

  8   different names, these different CAS numbers that

  9   have the sic notation next to them but it's a

 10   different structure, that is a different

 11   structural representation, but they're also

 12   calling it iso, and so that creates some confusion

 13   as to just the data that we're getting coming in

 14   talking about one isomer or the other.  And in

 15   many cases, the researchers don't point out which

 16   one they're talking about because they probably

 17   didn't know at the time that there were multiple

 18   different forms.  And this is now just an error

 19   of, you know, iso being used wrongly in the

 20   dictionary.  It's a universal thing.  If you look

 21   in the CAS file, it says iso and it doesn't show

 22   the structure because they're trying to run around
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  1   the fact that they don't know which iso you're

  2   talking about.

  3             DR. LIEBLER:  Or it may be a mixture.

  4             DR. HELDRETH:  It may be a mixture.  And

  5   so the problem is, the data that we're getting, it

  6   just says, you know, isononanoate.  Well, which

  7   one are we talking about?  And that's the point

  8   I'm trying to point out here is these other forms

  9   here that I put sic next to don't fall under the

 10   traditional iso structure.  We don't know that

 11   they -- what (inaudible) they do fall under.

 12             DR. LIEBLER:  Have you been able to look

 13   and see how many of the studies that we have in

 14   the report this could affect?  The imprecision

 15   about the identity of the chemical substance

 16   tested?

 17             DR. HELDRETH:  Well, any of the

 18   references that talk about iso could have that

 19   potentially.  There was only a couple of examples

 20   where they specifically point out which iso

 21   they're talking about and so in the rest of the

 22   cases either they were confident that the reader
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  1   would know which one they meant, or they didn't

  2   know about the difference.

  3             DR. LIEBLER:  Because a lot of these

  4   isos are -- could be mixtures and they simply lack

  5   the ability or the necessity to resolve the

  6   chemical components because they essentially had

  7   identical properties.

  8             DR. HELDRETH:  Right.

  9             DR. LIEBLER:  In fact, that's why they

 10   can't resolve the problem -- the components very

 11   well, and they'll at least have identical chemical

 12   properties or nearly identical chemical properties

 13   and probably largely similar, if not identical,

 14   biological properties.

 15             DR. HELDRETH:  Correct.

 16             DR. LIEBLER:  And -- but I think we may

 17   need to identify which studies are precise in

 18   their characterization of the chemical substances

 19   used and which are not precise.

 20             DR. HELDRETH:  Most are not.

 21             DR. LIEBLER:  And if -- okay.

 22             DR. BELSITO:  Are there, in fact, ones
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  1   -- I mean, the only way to be precise would be if

  2   they gave you the CAS number, right?

  3             DR. HELDRETH:  Unfortunately, that's not

  4   true.  The CAS number, if you go and look in the

  5   CAS file, look at the structure they give, they

  6   beat around the bush and instead of giving you the

  7   structure, they give you a formula and it just

  8   says iso and they don't actually draw it out.

  9             DR. BELSITO:  So, the CAS number doesn't

 10   help there?

 11             DR. HELDRETH:  The CAS number does not

 12   help.

 13             DR. EISENMANN:  Well, the dictionary

 14   specifically says the term iso denotes methyl

 15   branching substitution and does not necessarily

 16   imply substitution on the second carbon atom.  So,

 17   that's what the dictionary says.

 18             DR. HELDRETH:  And that creates a lot of

 19   problems because if they have, for example

 20   secnonanoate (?), well, that would fit within that

 21   proviso of isononanoate but that's a separate

 22   ingredient.  So, if we use that broad proviso, iso
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  1   can mean any methyl branching along the chain.

  2   We're incorporating other ingredients that we

  3   haven't said we've brought to the table at least.

  4             DR. BAILEY:  Yeah, and I think -- I

  5   mean, I think when these things are produced

  6   promotionally they're not -- you know, they're

  7   mixtures of different isos and they're not broken

  8   down into necessarily pure substances.  So, I

  9   mean, I think it's maybe, technically, IUPAC

 10   correct, but I think from a practical ingredient

 11   perspective, it's what the convention is, it's

 12   what's been used, it's how they've been named in

 13   the dictionary and it's how many of these studies

 14   were done and that we've relied on for many years.

 15   So, I'm not sure going back and trying to extract

 16   these distinctions is really going to get us very

 17   far down the road.

 18             DR. LIEBLER:  So where this becomes

 19   important, I think, is regarding the issue of

 20   these esters of pelargonic -- you know, nonanoic

 21   acid esters where the alcohol component is a

 22   branch chain alcohol or any of a mixture of branch
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  1   chain alcohols and the question is, do those have

  2   any adverse biological effects or differential

  3   adverse biological effects, I guess?

  4             And based on the available data, that

  5   may not really even be notable and it -- but it

  6   also is -- strikes me as unlikely that there would

  7   be significant differences between branch chain,

  8   you know, C10 alcohol with a methyl branch at the

  9   omega minus one carbon versus the omega -2 carbon

 10   versus the omega -3 carbon.

 11             DR. BELSITO:  Well, Ron seemed to be

 12   very concerned about that at the last meeting.

 13             DR. LIEBLER:  Well, I think he was

 14   saying that the -- as I recall, his comments were

 15   that the -- he was worried about the methyl being

 16   close to the oxygen, the alcohol oxygen, possibly

 17   affecting esterase activity.

 18             I don't necessarily share that concern

 19   either, but that's possibly more of a reasonable

 20   point, I guess, than worrying about different

 21   biological activities of the branching being, you

 22   know, at the other end of the molecule essentially
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  1   from the alcohol.

  2             DR. BELSITO:  So, we need clarification

  3   from the suppliers, from the industry, as to what

  4   actually is --

  5             DR. EISENMANN:  But if the suppliers

  6   tested what they're supplying, do you really need

  7   clarification on what it is?  So, if they're

  8   testing -- you know what I mean?  If they're

  9   testing a mixture, which is probably what it is,

 10   that they haven't really clarified, do you really

 11   need clarification if they're providing --

 12             DR. BAILEY:  I think if the information

 13   were that readily available we would have gotten

 14   it already.  So, I mean, again, I think this is

 15   sort of the way that, in many different areas,

 16   that the materials are produced and sourced and

 17   supplied.  I think it would show up in testing

 18   that same -- not same, similar type of material

 19   when you're doing your safety assessments.

 20             DR. LIEBLER:  If you look at the figure

 21   on page 60 -- 61, pardon me -- the upper left

 22   structure is isononyl isononanoate, so the alcohol
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  1   substituent in the ester to the right hand side of

  2   the structure is branched at the second to last

  3   carbon.  But the reality is, that substance, that

  4   form may comprise, you know, 88 percent of the

  5   molecules in the mix and then another 10 percent

  6   might be the methyl group moved one over, and

  7   another 2 percent might be the methyl group moved

  8   over one more, and that's simply the way that

  9   these are produced and are available and nobody

 10   bothers to really separate those in manufacturing.

 11   And so when these compounds are supplied to the

 12   manufacturers to make this ester, they get this

 13   mixture, and, in fact, the acid part also has the

 14   branching and the same things probably apply to

 15   acid parts.  You probably actually have in reality

 16   a mixture of dozens of chemical substances that

 17   are all chemically and functionally equivalent.

 18             DR. BAILEY:  It's not unlike stearates,

 19   you're going to have predominantly C-18, but then

 20   you're going to have C-16s, 14s.

 21             DR. LIEBLER:  And I would say it's

 22   highly likely that if somebody ordered some
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  1   isononyl to do some toxicity testing with it, that

  2   they would also get the same kind of mixture of

  3   molecules that are all C-9 alcohols with branch on

  4   the chain.

  5             DR. BAILEY:  Unless you took

  6   extraordinary steps to purify.

  7             DR. LIEBLER:  It's possible to do that,

  8   but I, you know, I doubt that that would --

  9             DR. KLAASSEN:  You're not going to do

 10   that.

 11             DR. SNYDER:  Well, we don't have any

 12   method of manufacture at all --

 13             DR. BELSITO:  Right.

 14             DR. SNYDER:  -- to address that, so we

 15   probably should address that the company needs to

 16   put that in the report and how these are -- end up

 17   being complex (inaudible) predominated by --

 18             DR. LIEBLER:  Yeah.  I'm not sure this

 19   really needs to hang itself.

 20             DR. BAILEY:  I don't think so.

 21             DR. LIEBLER:  But I think what the

 22   solution to this might simply be to have some
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  1   expanded description of the nature of these as

  2   mixtures in common production and if there is any

  3   literature that would describe what the branch

  4   isomer composition is -- I'm sure somebody's

  5   bothered to do this.  This sounds like a master's

  6   degree project in 1962, you know, for somebody

  7   doing analytical chemistry.  I'm sure it's there

  8   in the literature for methods of manufacture that

  9   are comparable to what are currently used.  It

 10   might be possible to expand the description simply

 11   to indicate this is what this chemical space

 12   really represents, and acknowledges probably that

 13   any toxicity testing or -- with any of the

 14   component alcohols or acids are subject to this

 15   same limitation.

 16             So, instead of comparing a standard to a

 17   compound, we're comparing essentially a mixture to

 18   another mixture.

 19             DR. BAILEY:  I would think that any

 20   study where -- where there's actually been an

 21   effort to purify and isolate predominantly one of

 22   them would state so in the description of the test
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  1   --

  2             DR. LIEBLER:  Would be worth writing up.

  3             DR. KLAASSEN:  If we look on page 60, we

  4   have some of these nonanoates hung off of

  5   cholesterol and, you know, it's not just alkyl

  6   compounds we're looking at here, we've got, you

  7   know, some kind of interesting looking compounds.

  8   Any reason to have any concern?  Or do you think

  9   that they would be different?

 10             DR. BAILEY:  The cholesterol has been

 11   reviewed by CIR.

 12             DR. BELSITO:  Yeah, we went through the

 13   list last time and agreed on it.  So, I think the

 14   interesting thing is that the cholesterol doesn't

 15   have a repudiated cosmetic function, but it's used

 16   in 25 percent of lipsticks.  So, John, are you

 17   going to be incorporating that cholesterol into

 18   the cosmetic dictionary?

 19             DR. BAILEY:  I think cholesterol is in

 20   the dictionary.

 21             DR. BELSITO:  No, cholesterol --

 22             DR. KLAASSEN:  We've reviewed it --
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  1             DR. BELSITO:  Cholesterol is, but

  2   cholesterol nonanoate, it says, is the only

  3   ingredient for which an ingredient function in

  4   cosmetics is not listed in INCI.

  5             DR. BAILEY:  I'd have to check.

  6             DR. EISENMANN:  I'm going to have to get

  7   the committee to come up with (inaudible).

  8             DR. BELSITO:  And then yet it's used at

  9   25 percent in a lipstick.

 10             DR. BAILEY:  Clearly we need to figure

 11   out what's -- I mean, that's -- it's being used --

 12   if that ingredient is being used, it should have

 13   an INCI --

 14             DR. EISENMANN:  It has an INCI, it

 15   doesn't have a function.

 16             DR. BAILEY:  A function, okay.

 17             DR. EISENMANN:  Sometimes they don't

 18   report functions.

 19             DR. LIEBLER:  I'm not sure if Kurt's

 20   question isn't whether or not there's additional

 21   chemical heterogeneity introduced by the

 22   cholesterol piece?
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  1             DR. KLAASSEN:  Yeah, but actually even

  2   more so than the cholesterol is the salt

  3   (inaudible) going to cleave all of those off and

  4   then --

  5             DR. BELSITO:  Which one, Curt?

  6             DR. KLAASSEN:  -- (inaudible) and

  7   sulfate that and, you know, (inaudible).  What

  8   happens to this thing?

  9             DR. LIEBLER:  Right.

 10             DR. KLAASSEN:  I mean, the cholesterol

 11   nucleus is a little more common.

 12             DR. BAILEY:  You're talking about the

 13   dihydrocholesteryl?

 14             DR. KLAASSEN:  No, the one up --

 15             DR. BELSITO:  Cellobiose.

 16             DR. EISENMANN:  It's 32-something so I

 17   don't think it would be absorbed.

 18             DR. KLAASSEN:  Well, that's why I --

 19   these things are pretty large so they probably

 20   wouldn't even be absorbed.

 21             DR. LIEBLER:  Right.

 22             DR. BELSITO:  Okay, so we have -- we
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  1   want method of manufacturing impurities, and do we

  2   want some type of comment from industry or

  3   manufacturers that what is supplied is a mixture?

  4   Or do we think we'll get that from the

  5   manufacturing impurities?

  6             DR. BAILEY:  I think there probably are

  7   papers out there that you can -- you know,

  8   (inaudible) research.  Carol's rolling her eyes.

  9   She knows a lot more than I do.

 10             DR. EISENMANN:  No.  I don't know if I

 11   could really find a lot though.

 12             DR. BELSITO:  Anything else we need

 13   other than to figure out what's in these and how

 14   they're made?  Other than that?

 15             DR. LIEBLER:  No, I mean, other than

 16   that I think we're safe as used.

 17             DR. BELSITO:  We're good.  Safe as used

 18   once we know what's in them?  Okay.  We're done

 19   folks.

 20             DR. SNYDER:  Page 4.  (inaudible), page

 21   4, under The Metabolism, instead of saying "are

 22   likely," say "are predominantly hydrolyzed."
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  1             DR. BELSITO:  Okay.  Where is it?

  2             DR. SNYDER:  Under Metabolism, straight

  3   change, "(inaudible) are predominantly hydrolyzed"

  4   rather than "likely."

  5             MS. BRESLAWEC:  Dr. Belsito, what were

  6   you recommending on us issuing a final report

  7   which clarifies the issues (inaudible)?

  8             DR. BELSITO:  On manufacturing and

  9   impurities.

 10             MS. BRESLAWEC:  Okay, but a final report

 11   that clarifies those issues for your review.

 12             DR. BELSITO:  What do you mean a final

 13   report?

 14             MS. BRESLAWEC:  You're either -- are you

 15   tabling this?

 16             DR. BELSITO:  No, we're --

 17             MS. BRESLAWEC:  Going to the next step?

 18             DR. BELSITO:  Going to the next step,

 19   insufficient -- yeah -- insufficient for

 20   manufacturing and impurities, otherwise, it's safe

 21   as used once we know what's in there.

 22             DR. SNYDER:  And on page 7 that top
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  1   study on the cetearyl nonanoate?

  2             SPEAKER:  Yes.

  3             DR. SNYDER:  So, you have -- you said

  4   (inaudible) toxicity were observed in a 300mg/kg

  5   dose group, but not in the 2000mg, and then you

  6   came up with a LD-50 reading of 2000?  So,

  7   something's wrong there.

  8             And then at the bottom of the page,

  9   acute dermal tox?  Usually LD-50s are at greater

 10   than, not less than, so, should that be greater

 11   than the bottom?

 12             MR. JOHNSON:  Well, actually it is

 13   supposed to be less than because that was

 14   actually, I think, the highest LD-50 in these

 15   studies, it was actually 9000mg/kg.  It's in one

 16   of those studies and that's why the summary just

 17   referred to that, saying less than the highest

 18   LD-50 that was reported.

 19             DR. EISENMANN:  And then be clearer

 20   (inaudible) at the highest (inaudible).

 21             DR. SNYDER:  Yeah, just put the highest.

 22             MR. JOHNSON:  Okay.
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  1             DR. SNYDER:  Change that to the highest,

  2   LD-50, please.

  3             DR. BELSITO:  On page 11, Wilbur, and

  4   this may be true, but under ocular irritation

  5   toxicity, it says, "Ocular changes observed in a

  6   28-day oral."  Is that correct?  They fed the

  7   animals for 28 days and then they looked at eye

  8   pathology?

  9             MR. JOHNSON:  I'll check that but I'm

 10   pretty sure that those results were recorded in

 11   the 28-day study, but summarized early in the

 12   report.

 13             DR. BELSITO:  Okay.

 14             DR. LIEBLER:  That's the first sentence

 15   of the next paragraph says there was ophthalmic

 16   examinations in that 28-day --

 17             MR. JOHNSON:  For the oral study.

 18             DR. BELSITO:  Okay.  Okey-doke, any

 19   other comments?  Okay.  Our summary obviously

 20   needs update with a sensitization and UV and all

 21   the other data we got.  It really hasn't been

 22   updated from the last go around.
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  1             Okay, so, now we are done.

  2                  (Whereupon, at 2:53 p.m., the

  3                  PROCEEDINGS were adjourned.)

  4                     *  *  *  *  *

  5

  6
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 10
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  1    We're going to move on.  The panel has expressed

  2    its many concerns and has some debatable points

  3    that need to be clarified at the next meeting.

  4    Thank you very much.

  5              We're going to move on to the next

  6    ingredient which is the pelargonic acid group with

  7    Dr. Marks presenting.

  8              DR. MARKS:  Pelargonic acid and its

  9    esters, in December an insufficient data

 10    announcement was made for potential sensitization

 11    and irritation and UV absorption and these issues

 12    actually were addressed and our team felt that

 13    they were addressed adequately and that we could

 14    issue a tentative report that these ingredients

 15    were safe.  However, during the discussion it came

 16    up the issue of what was the right chemical name

 17    and right structures for some of these

 18    ingredients.  There was an INCI name and structure

 19    which did not reconcile with the IUPAC name and

 20    structures.

 21              If you look at page 34 in the report

 22    you'll see beginning right with the top chemical,
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  1    the isodecyl isononanoate, that there is a sic in

  2    there and there are more sics, more wrong,

  3    reconciliation of what is really the chemical that

  4    we're dealing with, what structure.  So after a

  5    lot of discussion we decided to table this and ask

  6    the PCPC Scientific Committee to clarify this

  7    issue of what's the chemical name and structure so

  8    that we would move to table this report until that

  9    is settled.

 10              We also felt that there should be four

 11    fewer ingredients.  If you look at page 2 of the

 12    report, we were concerned about the metabolic

 13    products of dihydrocholesteryl, the ethylhexyl and

 14    the isotridecyl, whether these metabolic products

 15    could have toxicity which is unacceptable so that

 16    we also recommend that those four ingredients be

 17    removed from this evaluation.

 18              DR. BELSITO:  Ethylhexyl?

 19              DR. MARKS:  Ron Hill?

 20              DR. BELSITO:  One of the lead

 21    ingredients?

 22              DR. BERGFELD:  We also might take the
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  1    conversation from the last ingredient and put it

  2    into this one.  If we table this then that

  3    discussion of what is kept and what is deleted

  4    could continue according to what is suggested to

  5    us from the science panel.

  6              DR. MARKS:  Yes.

  7              DR. BERGFELD:  Is there any other

  8    discussion?  Is that a motion?

  9              DR. MARKS:  Yes.  The motion is to table

 10    this.

 11              DR. BERGFELD:  Is there discussion or a

 12    second?

 13              DR. BELSITO:  We also don't have method

 14    of manufacture and impurities for these, which

 15    would be nice to have.

 16              DR. MARKS:  That wasn't an identified

 17    data need last time, but I think that I agree,

 18    Don.

 19              DR. BERGFELD:  Is there a second or

 20    further discussion?  Dr. Bailey?

 21              DR. BAILEY:  I'd like to jump in here a

 22    little bit.  I think the issue of nomenclature and
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  1    the way these ingredients are designated is

  2    perhaps a misunderstanding or misperception about

  3    how cosmetic ingredients are identified.  The

  4    dictionary which has a committee of experts in

  5    ingredient use, nomenclature, composition and so

  6    forth, uses a set of conventions that have been in

  7    existence for a long time.  We do not apply IUPAC

  8    nomenclature and conditions.  We cannot apply

  9    IUPAC nomenclature and conditions.  They are not

 10    suitable for labeling of products and

 11    communication to consumers.  So the idea that

 12    we're dealing with an IUPAC system, or in many

 13    cases as Dr. Liebler mentioned, discrete

 14    substances that are pure and unique is simply not

 15    realistic, I think, for the purposes of assessing

 16    ingredient safety and the deliberations of this

 17    panel.  So I think that this is a bit of a

 18    diversion that really doesn't help; it complicates

 19    the discussions and, really, I don't think is a

 20    justification for tabling this particular review.

 21              As far as the manufacture and

 22    impurities, I think that's something that can be
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  1    added.  It was not in the original request so we

  2    did not provide it.  That kind of information is

  3    available to the staff in a number of different

  4    sources through Kirchhoff, Moyer, or other types

  5    of sources so that it could be added as an

  6    addendum if that's really important.  Again

  7    getting back to the nomenclature and the sic

  8    that's throughout this, I really don't think that

  9    that's helping your deliberations at all.  I think

 10    it's distracting from them.

 11              DR. BERGFELD:  Thank you.  Dr. Liebler?

 12              DR. LIEBLER:  I'd just like to elaborate

 13    on John's point because this was part of our

 14    discussion yesterday.  The term isononanoate or

 15    isononanol refers to branch chains in which you've

 16    got a methyl group one carbon in from the terminal

 17    position or two carbons in from the terminal

 18    position or three carbons in from the terminal

 19    position and so forth.  The term "iso" simply

 20    means that you've got a branch with a methyl group

 21    that way and these are, practically speaking,

 22    always mixtures because it's difficult at least on
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  1    a production scale, to separate these compounds

  2    into their pure components, and so into the pure

  3    isomers, so that the term "iso" simply reflects a

  4    mixture that has that general property.  That

  5    means that the compounds that are supplied to

  6    industry are going to be that way, and also the

  7    compounds that are obtained for toxicity testing

  8    or other things are all going to be that way as

  9    well.  This again is the issue that I raised a few

 10    minutes ago about having to deal with mixtures

 11    that we really can't have fully characterized,

 12    and, in fact, when they're used in cosmetic

 13    products aren't fully characterized at least to

 14    the level that we would characterize certain

 15    individual compounds.

 16              So I agree with John that this is

 17    something of a diversion.  It's technically true

 18    that the names don't jibe, but if you use the INCI

 19    listing for these compounds, it is then

 20    consistent.  But I wouldn't accept the concern

 21    that we actually may have data on the wrong

 22    "compounds" and that we cannot evaluate their
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  1    effects based on toxicity testing for isononanol

  2    for example or isononanoic acid.  I don't think

  3    that that is enough of a concern that would

  4    justify tabling the report.  I think there's been

  5    an overinterpretation of the discrepancy.

  6              DR. BERGFELD:  Dr. Marks?

  7              DR. MARKS:  Dan and John I think if you

  8    had commented yesterday while our team met and

  9    stated as clearly as you did, Dan, then our

 10    concern would have been alleviated.  We just had a

 11    difficult time arriving at what you've just said.

 12    I think I would agree that our team could take our

 13    motion tabling it off at this point.

 14              DR. HILL:  I do not agree with that

 15    because I don't see how you can do read-across

 16    data based on very limited toxicology data on a

 17    very limited number of compounds where you don't

 18    know what's going on with those particular fatty

 19    acids if you don't know what the compounds are

 20    that are there.  Unless you have some idea of what

 21    the bio handling is like, enough to be able to do

 22    that read-across data, how do you make any
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  1    conclusions regarding the toxicology of these

  2    compounds?  At one point you could say they just

  3    don't get any farther than the top layers of the

  4    skin, but I think if we take Dr. Bronaugh's

  5    presentation last time to heart, I don't believe

  6    that's true.  I think we've got to stop regarding

  7    fatty acids that are unusual in structure as just

  8    inert and innocuous based on things that I know

  9    about biochemistry and are being learned daily of

 10    fatty acids and lipids in general.

 11              DR. LIEBLER:  I don't think that we're

 12    regarding the biochemistry as inert or not

 13    irrelevant, and we're not even assuming here that

 14    there is no metabolism or other biotransformation

 15    or bio handling as you would say of these

 16    compounds.  For example, in the case of the

 17    compounds here, isononanol, the dominant isomer in

 18    the mixture is the one in which you've got the

 19    branch at the end so that you've got two methyls

 20    at the end.  The metabolism of that compound is

 21    known.  It gets hydroxylated at the terminus, the

 22    remainder of the chain is oxidized by beta
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  1    oxidation.  If you move the methyl group over one,

  2    the metabolism of that is also known and you get

  3    to an analogous product.

  4              DR. HILL:  Is it known?  Because I don't

  5    have any data to that effect and I haven't seen

  6    any data to that effect.  If you move the

  7    branching in from the end, I'm not sure it's

  8    known, or if it is known, we're not capturing it

  9    in the reports.

 10              DR. LIEBLER:  The process that would

 11    generate that would still be an omega

 12    hydroxylation to initiate it followed by oxidation

 13    of that alcohol to an aldehyde followed by

 14    oxidation to carboxylic acid.  I think that we

 15    just take a different philosophical view of this.

 16    The differences between these compounds are

 17    chemically very small.  They're so small that it's

 18    not practically possible to generate them in pure

 19    form for use in these products.  I don't think

 20    that there is any biochemistry that I can envision

 21    that would justify viewing these as having

 22    significantly different biological properties or
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  1    toxicologic properties.

  2              DR. SNYDER:  We do have quite a

  3    significant amount of data to support that across

  4    the board these are very minimally toxic if toxic

  5    at all.  We have lots of LD50s that are very, very

  6    high, we have quite a bit of animal data, so we

  7    don't have any red flags to alert us that we may

  8    have any issue.

  9              DR. BERGFELD:  Dr. Shank?

 10              DR. SHANK:  I have nothing to add.

 11              DR. BERGFELD:  Dr. Slaga?

 12              DR. SLAGA:  Related to what Paul says, I

 13    totally agree.  I don't see any biological factor

 14    or toxicology from any of these that would alert

 15    me.

 16              DR. BERGFELD:  Dr. Marks?  What are you

 17    going to do?

 18              DR. MARKS:  I already suggested that we

 19    withdraw our motion of tabling it.  I'm swayed by

 20    Dan and John and the rest of the discussion.  We

 21    actually until this chemical came up had come to

 22    the conclusion that it was safe and it was only
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  1    with the discussion of what was the INCI name, the

  2    IUPAC and this concern about structures which then

  3    would lead to the concern about the scientific

  4    validity, Dan, I'm persuaded by both you and

  5    Paul's remarks that these compounds are safe so

  6    that I withdraw the motion to table it.  We can

  7    have the other team members or we can take a vote.

  8    Therefore, I would move that these ingredients are

  9    safe.

 10              DR. BERGFELD:  Is there a second?

 11              DR. BELSITO:  Second.

 12              DR. BERGFELD:  Is there any further

 13    discussion?

 14              DR. MARKS:  How about the four

 15    ingredients that I mentioned?  Shall we keep them

 16    in the report?

 17              DR. BELSITO:  We would like method of

 18    manufacturing and impurities added in.  I think we

 19    can go ahead with safe as used in the absence of

 20    that given all the tox data as Paul pointed out.

 21    We did not feel that the other ingredients needed

 22    to be removed, but perhaps those four that you
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  1    listed.  I'm again not certain why those were

  2    selected, particularly the ethylhexyl isononanoate

  3    which seems to be a lead ingredient here.  It's

  4    certainly now the one that's used in the highest

  5    percentage and has clean data, sensitization and

  6    irritation up to 70 percent.

  7              DR. BERGFELD:  Dr. Bailey?

  8              DR. BAILEY:  Plus, I think cholesterol

  9    has been reviewed by the panel before, so we have

 10    a review and conclusion existing for that so that

 11    I didn't see a reason to exclude those.

 12              DR. BERGFELD:  Dr. Andersen?

 13              DR. ANDERSEN:  I think if the next step

 14    is taken that provides the opportunity for public

 15    comment, I don't know that we have ever had

 16    ongoing data needs where we've proceeded to issue

 17    a tentative report before, but the data needs that

 18    you're describing are fundamental and not

 19    requiring the generation of new data, so that if

 20    those are simply accessed and incorporated, I can

 21    see this thing moving forward.

 22              The issue of including or excluding
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  1    ingredients, obviously we had pushed for as many

  2    of these compounds as possible, particularly

  3    ethylhexyl.  So I would be uncomfortable taking

  4    those out, recognizing that there is still an

  5    opportunity for public comment and there's an

  6    opportunity as we go forward to discuss this again

  7    at the next meeting before we make a final

  8    decision.  I'd like to keep this moving, keep all

  9    of our options open, and they still may go by the

 10    wayside at the end if there's a good argument why

 11    they should.  So let's keep it moving.

 12              DR. MARKS:  I would move that we issue a

 13    tentative report including all these ingredients

 14    and they're safe.

 15              DR. BERGFELD:  Don, do you second that?

 16              DR. BELSITO:  Second.

 17              DR. BERGFELD:  Is there any further

 18    discussion?  I'm going to call for the vote and

 19    realize, Dr. Hill, you can vote or abstain.

 20              DR. HILL:  Or vote against it.

 21              DR. BERGFELD:  All those in favor please

 22    indicate by raising your hand.  Not in favor?
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  1    One.  So we have one against and four.  Thank you

  2    very much.  That was very worthwhile.

  3              Moving on to the next ingredient,

  4    dimethiconol.  Dr. Belsito?

  5              DR. BELSITO:  Dimethiconol.  This is the

  6    first time that we're looking at this ingredient.

  7    We got quite a bit of data, but unfortunately not

  8    all of the data that we needed to make a safety

  9    assessment.  We felt that we needed manufacturing

 10    and impurities and UV absorption data, and, if UV

 11    absorption, photosensitization and photoirritation

 12    data may be needed.

 13             Dermal absorption data are needed, and if

 14   we have dermal absorption, then reproductive

 15   toxicity data may be needed.  We also received some

 16   data on a polymer that was labeled FD80 and FD80/2

 17   and we wanted clarification as to what exactly was

 18   the composition of that polymer.  It wasn't clear

 19   to our group.  Those were the data needs.

 20              Then there were other compounds to

 21    consider along with dimethiconol.  Of that list,

 22    some of them were plant-derived fatty acids and
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ABSTRACT 
Pelargonic Acid and its esters, straight- and branched-chain, are reviewed in this safety assessment.  Most of 

these ingredients have the skin conditioning agent function in common when used in cosmetic products.  In the absence 
of percutaneous absorption data on these ingredients using intact skin, the available octanol-water partition coefficient 
(logP) and molecular weight data suggest that some would penetrate the skin, whereas others would not.  However, the 
available data suggest that product formulations containing these ingredients would be non-irritating and non-
sensitizing to human skin.  The CIR Expert Panel concluded that these ingredients are safe in the present practices of 
use and concentration.  

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 assessment includes pelargonic acid and the 
following esters of pelargonic acid:  
 

• 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 
• 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 

CIR Panel Book Page 34



 

 2

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 reactants 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,7 ethylhexyl palmitate (previously incorrectly named octyl palmitate) – safe,8,9 PEG-7 glyceryl cocoate – 
safe as used in rinse-off products; safe up to 10% in leave-on products,10 PEGs-2 and -6 dilaurate – safe for use in 
cosmetics at concentrations up to 25%,11 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 
ingredients 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 isodecyl alcohol.  Excerpts from the 
summary and discussion from the CIR Final Safety Assessment on propylene glycol dipelargonate 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.  Similarly, 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. 
 

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 1.  The International Nomenclature 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 carbon atom.15  Chemical structures/formulas are included in Figure 1. 
The inclusion of [sic] after a technical  name or CAS No. in Table 1 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 1.  
However, in one exception, the [sic] notation is included after “octyl isononanoate,” in the ethylhexyl isononanoate box 
of Table 1, 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 Symrise GmbH & Co.16 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 ethylhexyl isononanoate. 
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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 spectrometry .17  Methyl pelargonate and pelargonic acid have also been analyzed by gas 
chromatography-mass spectrometry,18 and the same is true for ethyl pelargonate .19 
 

METHODS OF PRODUCTION 
In general, the alkyl esters can be produced industrially via esterification of carboxylic acids with the 

corresponding alcohols (with or without a metal catalyst).20  The source of these carboxylic acids and alcohols is often 
natural, or is simply derivied from natural sources.  These sources are often mixtures.  This is especially true in the case 
of branched acids and alcohols.  Accordingly, the resulting esters are also mixtures.  Although many carboxylic acids 
and alcohols are obtained from natural sources, alcohols with chains longer than ethanol (C2) are sometimes produced 
synthetically.  An important process 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 olefins (which can be natural or 
petroleum sourced) with carbon monoxide, hydrogen and a catalyst (typically colbalt based)), followed by 
hydrogenation of the aldehyde products, to form the alcohols.21 An industry shift began a couple of years ago towards a 
green, biocatalytic process developed specifically for the manufacture of esters for use in the formulation of cosmetic 
and personal care ingredients (i.e. for producing cosmetic grade esters).22 
 
 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.23  In the oxo process, pelargonic acid is prepared 
synthetically.  Preparation 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 use of a typical 
mineral salt/non-organic catalyst for ester formation in the reaction; the catalyst is removed upon completion of the 
reaction. 24  Actually, the catalyst is filtered off. 
 

IMPURITIES 
 

Accordingly, typical impurities include olefin, acid, and alcohol starting materials; water; and residual metals 
(from catalysts).  

  
 Specifications on pelargonic acid from a chemical supplier include pelargonic acid (90% minimum), iron (1.0 
ppm max), moisture (0.2% max), and the following monobasic acids: C9 (93%), and other monobasic acids (2%).25  
The C9 acid (i.e., isononanoic acid) and other monbasic acids (e.g., octanoic acid) are also referred to as monoprotic 
acids.   
 
 The heavy metals content of both cetearyl isononanoate (Tegosoft CI) and isononyl isononanoate (Tegosoft 
INI) is described as follows:  20 ppm maximum (copper; lead; tin; platinum; palladium; mercury; arsenic; cadmium; 
nickel); < 1 ppm (mercury; arsenic; cadmium; nickel).26, 27 

 

 Neopentyl glycol formic acid ester and neopentyl glycol isolactic acid ester are impurities that have been 
detected in neopentyl glycol. 28 
 
 
 
 
 

  

CIR Panel Book Page 36



 

 4

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 International Cosmetic Ingredient Dictionary and Handbook. Ingredient functions in cosmetics are included in 
Table 1.29  

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 Cosmetic Registration Program (VCRP) in 2009,30 only the following ingredients reviewed in this safety 
assessment are being used in cosmetic products: cetearyl isononanoate, cholesteryl nonanoate, diethylene glycol 
diethylhexanoate/diisononanoate, ethylhexyl isononanoate, isodecyl isononanoate, isononyl isononanoate, isotridecyl 
isononanoate, tridecyl isononanoate, and ethylhexyl pelargonate.  These use data are summarized in Table 3. 
Independent of these data, the results of a survey of current ingredient use concentrations that was conducted by the 
Personal Care Products Council in 2009 are also summarized in Table 3.31  For example, cetearyl isononanoate is used 
in 5 of the 1196 eye shadow products reported to the VCRP, and results from the separate industry survey indicate use 
of this ingredient at a concentration of 0.05% in these products.  In other cases, for example, uses are reported to the 
VCRP, but use concentration data are not available, as for cetearyl isononanoate.  Current use concentration data from 
the Personal Care Products 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 tetraisononanaote, polyglyceryl-20 octaisononanoate, and pentaerythrityl tetrapelargonate.  
 
 Table 3 also identifies ingredients that appear to be in use because industry has provided use concentrations, 
but for which no uses were reported to the VCRP.  For example, cetyl isononanoate has uses reported in 5 product 
categories, based on industry data.  
 
 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 octanonanoate, diethylene glycol diisononanoate, 
dihydrocholesteryl nonanoate, glycereth-7 diisononanoate, isostearyl isononanoate, 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 containing 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) 
permitted for direct addition to food for human consumption, as stated in 21 CFR 172.515.32  According to 21 CFR 
173.315,32 an aliphatic acid mixture consisting of valeric, caproic, enanthic, caprylic, and pelargonic acids is approved 
for use at a level not to exceed 1% in a lye peeling solution used in the peeling of fruits and vegetables (21 CFR 
173.315).32 Another approved use of pelargonic acid relates to sanitizing solutions that may be used safely on food-
processing equipment and utensils, and on other food-contact articles.  One such solution contains decanoic acid, 
pelargonic acid, phosphoric acid, propionic acid, and sodium 1-octanesulfonate, according to 21CFR 178.1010.32  
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 Pelargonic acid is registered by the United States Environmental Protection Agency (EPA) for use as a 
blossom thinner and as an herbicide. 33,34  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.35  
 

GENERAL BIOLOGY 

METABOLISM 
 

 Straight-chain pelargonic acid esters are likely hydrolyzed to component alcohols and pelargonic acid, which 
is further metabolized to acetate moieties that enter the citric acid cycle.  With the exception of pelargonic acid and 
ethyl pelargonate, information on the metabolism of the remaining ingredients reviewed in this safety assessment was 
not identified in the published literature.  Neither industry nor a search of the published literature provided guidance 
on the metabolic fate of branched nonanoate esters, acids, or alcohols. 
   
 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 beta-oxidation to form acetate molecules, which enter 
the citric acid cycle and are metabolized to carbon dioxide, water, and energy.33,36 
  

Ethyl Pelargonate 
 According to Opdyke,37 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 normal metabolic pathways.  

PERCUTANEOUS ABSORPTION 
 Of the ingredients included in Table 2, most have a log P of  >5 and a mw of  < 500. The exceptions are as 
follows: cellobiose octanonanoate,cholesteryl nonanoate, and pentaerythrityl tetrapelargonate (log P >5; mw > 500); 
ethyl pelargonate and methyl pelargonate (logP < 5; mw < 500); and isobutyl pelargonate (log P > 5; mw < 500)   
Compounds with molecular weights >500 and logP values > 5 are less likely to penetrate the skin.  Actual skin 
penetration data (rabbits, abraded skin) indicate that isononyl alcohol, under occlusion, is percutaneously absorbed. 

Isononyl Alcohol 
 The results of an acute dermal toxicity study38 on undiluted isononyl alcohol (rabbits, abraded skin) are 
summarized later in the report text.  When the occlusive binders were observed after 24 h of contact in this study, 
percutaneous absorption was evident.    

SKIN PENETRATION ENHANCEMENT 
 

 The skin penetration enhancement effect of pelargonic acid on other chemicals has been demonstrated in vitro 
using human stratum corneum and hairless rat skin.   

 
 Tanojo and Junginger39 studied 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).  
The stratum corneum sheet was pre-treated with the penetration enhancer.  The permeation 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 permeability occurred at fatty acid chain lengths between 8 
and 9 carbons.  The mean steady state flux for PABA was 837.84 ± 190.30 µg/cm2/h in the presence of pelargonic acid, 
compared to 2.57 ± 0.19 µg/cm2/h in the presence of water and 0.28 ± 0.14 µg/cm2/h in the presence of propylene 
glycol. 
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 Kanikkannan et al.40 conducted a study on the release profile of melatonin from drug-in-adhesive type 
transdermal 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.  Melatonin release was studied using the United States Pharmacopoeia dissolution test apparatus in 
conjunction with high performance liquid chromatography.  The release profiles of melatonin from the patches with 
enhancers were similar when compared to the control patch release profile. 
 

In skin penetration experiments, each penetration enhancer was added to the patch at a concentration of 2.5% 
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 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 > 0.05).  Each mean value represented 3 replicates.40 

ENDOCRINE DISRUPTION 
 

 According to EPA,36 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 
 

 An acute inhalation LC50 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 mg/m3 was reported.  Few and no deaths were reported for mice/rats and guinea pigs, respectively, 
following inhalation exposure to isononyl alcohol at a concentration of 21.7 mg/L.   

Pelargonic Acid 
 EPA33 placed pelargonic acid in toxicity category III (> 0.5 through 2 mg/liter), primarily based on the results 
of the following study.  The acute inhalation toxicity of pelargonic acid was evaluated using groups of 10 (5 males, 5 
females/group) albino rats .41  The 4 groups were exposed (4-hour exposure) to aerosol generated from undiluted 
pelargonic acid, delivering concentrations of 0.510, 0.710, 2.20, and 3.31 mg/L, respectively.  The following mortalities 
were reported:  1 rat (at 0.510 mg/L), 1 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 LC50’s of 0.87 mg/L (95% confidence limits = 0.50 to 1.51 mg/L) and 2.10 mg/L (95% confidence limits = 
1.71 to 2.58 mg/L) were reported for males and females respectively.  The overall LC50 was 1.24 mg/L (95% 
confidence limits undefined).  

Isononanoic Acid 
 Detwiler-Okabayashi42 evaluated the respiratory effects of isononanoic acid using groups of 4 specific 
pathogen-free, male Swiss-Webster mice.  The animals were exposed to nebulized isononanoic acid (concentration 
range: 172 to 755 mg/m3) in a 2.5 l exposure  chamber for 180 min.  Sensory and pulmonary irritation were reported, 
and recovery immediately post-exposure was described as poor.  The test substance concentration that was capable of 
evoking a 50% decrease in the mean respiratory frequency (RD50) was 420 mg/m3.  The decreases in respiratory 
frequency induced by isononanoic acid were described as concentration-dependent and due to a combination of sensory 
and pulmonary irritation. 
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Isononyl Alcohol 
 Scala and Burtis38 43studied the inhalation toxicity of isononyl alcohol using groups of 10 Swiss mice, Wistar 
rats, and English Short Hair guinea pigs.  Each group received a single 6-h vapor exposure under dynamic conditions; 
exposure was followed by a 14-day observation period.   The concentration of isononyl alcohol in the exposure 
chamber was calculated to be 21.7 mg/liter.  None of the animals died during exposure; however, one mouse and 2 rats 
died within the first 14 h 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 1 h after termination of exposure.   Histopathological 
examinations were not performed.  

ACUTE ORAL TOXICITY 
 

 Pelargonic acid and the esters for which data are available are not significant acute oral toxicants (LD50s  > 
1 g/kg).  

Pelargonic Acid 
 EPA33 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 SD 
(Crj:CD) rats (5 males, 5 females/group).43  One group was dosed orally with nonanoic acid in corn oil (dose = 5,000 
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 > 5,000 mg/kg, and nonanoic acid was considered nontoxic. 

Cetearyl Nonanoate 
 The  acute oral toxicity of  cetearyl nonanoate (97% pure) was evaluated using  groups of 4 Sprague-Dawley 
CD rats.44  One group was dosed orally with 300 mg/kg and the remaining 2 groups were dosed with 2,000 mg/kg.  
None of the animals died.  Signs of systemic toxicity were observed in the 300 mg/kg dose group, but not in the 2,000 
mg/kg dose group.  Necropsy did not reveal any abnormal findings, and an LD50 of > 2,000 mg/kg body weight was 
reported.   

Cetearyl Isononanoate   
According to Evonik Industries, 45 an LD50 of  > 5,000 mg/kg was reported for cetearyl isononanoate in a 

study involving mice.  Study details were not provided.  
 

Isononyl Isononanoate 
 According to Evonik Industries ,46 an LD50 of  > 5,000 mg/kg was reported for isononyl isononanoate in a 
study involving rats.  Study details were not provided. 

Ethyl Pelargonate 
 According to Opdyke,37 acute oral LD50 values of > 43,000 mg/kg and 24,190 mg/kg have been reported for 
rats and guinea pigs, respectively.  

Ethylhexyl Pelargonate 
 The acute oral toxicity of  undiluted ethylhexyl pelargonate was evaluated using 10 albino rats (5 males, 5 
females).47  A single oral dose of 5 g/kg body weight was administered to each animal.  Dosing was followed by a 14-
day observation period, and gross necropsy was performed on animals that survived.   The LD50 was > 5 g/kg.  
  
Isononyl Alcohol 
 Scala and Burtis38 evaluated the acute oral toxicity of isononyl alcohol using 5 fasted, male Sprague-Dawley 
rats.  An acute oral LD50 of 2.98 g/kg was reported.  
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Isotridecyl Alcohol 
 According to Guilian and Naibin,48 the acute oral LD50 for isotridecyl alcohol in rats is 17,000 mg/kg. 

Neopentyl Glycol Diisononanoate 
 The acute oral toxicity of  undiluted neopentyl glycol diisononanoate  was evaluated using groups of 4 
Sprague-Dawley CD rats.49  One group was dosed orally with 300 mg/kg and the remaining 2 groups were dosed with 
2,000 mg/kg.  None of the animals died, and there were no signs of systemic toxicity in either of the 3 groups.  
Necropsy did not reveal any abnormal findings, and an LD50 of > 2,000 mg/kg body weight was reported.   

PEG-5 Isononanoate 
 The acute oral toxicity of  PEG-5 Isononanoate was evaluated  using  2 groups of 3 fasted Sprague-Dawley CD 
rats.50  Animals of both groups were dosed orally with 2,000 mg/kg.  None of the animals died and necropsy did not 
reveal any abnormal findings.  An LD50 of > 2,500 mg/kg body weight was reported. 

Neopentyl Glycol 
 According to Guilian and Naibin,48 the acute oral LD50 for neopentyl glycol in rats is 3259 mg/kg.  The 
Organisation for Economic Co-operation and Development (OECD)28 reported an acute oral LD50 of 3200 mg/kg (rats) 
for neopentyl glycol.  
 
ACUTE DERMAL TOXICITY 

 
 Pelargonic acid and the esters for which data are available are not significant acute  dermal toxicants (LD50s 
of  >2,000 to 9,000 g/kg).  

Pelargonic Acid 
 In a study involving rabbits,37 the acute dermal LD50 was greater than 5 g/kg (number of animals not stated).  
Results relating to the skin irritation potential of pelargonic acid in this study are included later in the report text.  EPA33 
placed pelargonic acid in toxicity category III (> 2000 through 5000 mg/kg), based on the results of the following acute 
dermal toxicity studies that were published in a Federal Register notice:36 The application of pelargonic acid to intact 
and abraded skin of mice induced moderate to severe skin irritation, and an acute dermal LD50 of 9000 mg/kg was 
reported in this study.   An acute dermal LD50 of 5000 mg/kg (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) .51  The test substance, in deionized water, was placed on filter paper that was 
applied to clipped, shaved skin (4 x 5 cm 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 to 17 post-application).  
Macroscopic abnormalities were not observed in any of the animals (test or controls) at necropsy.  It was concluded that 
the LD50 for nonanoic acid in males and females was > 2,000 mg/kg. 

Cetearyl Nonanoate 
 The acute dermal toxicity of cetearyl nonanoate (97% pure) was evaluated using 10 Sprague-Dawley CD strain 
rats (5 males, 5 females).44  The test substance was applied to intact skin (24 h semi-occlusive application) at a dose of 
2,000 mg/kg 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 LD50 of > 2,000 mg/kg body weight was reported. 

Ethyl Pelargonate 
 According to Opdyke,37 the acute dermal LD50 in rabbits exceeded 5 g/kg. 
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Isononyl Alcohol 
 Scala and Burtis38 evaluated the acute dermal toxicity of undiluted isononyl alcohol using 4 rabbits.  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 g/kg.  An acute dermal LD50 of 3.2 g/kg was reported.  Signs of percutaneous toxicity were not 
observed.   Limited results relating to the percutaneous absorption of isononyl alcohol are included earlier in the report 
text.  Results relating to the skin irritation potential of isononyl alcohol are included later in the report text.   

Neopentyl Glycol Diisononanoate 
 The acute dermal toxicity of  undiluted neopentyl glycol diisononanoate was evaluated using 10 Sprague-
Dawley CD strain rats (5 males, 5 females).49  A dose of 2,000 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 LD50 of > 2,000 mg/kg was 
reported.  

ACUTE INTRAVENOUS TOXICITY 
 

 Oro and Wretlind 52 studied the acute intravenous (i.v.) toxicity of pelargonic acid using 10 mice (weights = 13 
to 34 g).  An LD50 of 224 ± 6 mg/kg was reported.  Similarly, an LD50 of 224 mg/kg was reported for mice dosed i.v. 
with undiluted pelargonic acid.36  
 

ACUTE INTRAPERITONEAL TOXICITY 
 

 In a study involving rats, intraperitoneal (i.p.) dosing with undiluted pelargonic acid resulted in death, and the 
lowest  lethal dose (LDLo) was 3200 mg/kg.36  The dosing (i.p.) of mice with a 10% solution of pelargonic acid in corn 
oil resulted in death, and an LDLo of 1600 mg/kg was reported.36  

SHORT-TERM ORAL TOXICITY 
 

 Short-term oral dosing with pelargonic acid (in diet) yielded LOELs of 5,000 ppm (for clinical pathology) and 
100 ppm (for antemortem data) in rats.  Overt signs of toxicity were not associated with higher doses in other studies. 
Short-term oral dosing with isononyl isononanoate induced liver and kidney toxicity in rats at doses up to 1,000 
mg/kg/day.  Limited numbers of rats given isononyl alcohol at 1 mmol/kg/day had no overt signs of toxicity. The 
NOAEL for neopentyl glycol in rats was 100 mg/kg.  

Pelargonic Acid 
 A study by Hazleton Labs America Inc.53 was conducted to determine the appropriate dose level of pelargonic 
acid for a teratology screening study.  Groups of 6 Cesarean-derived, Sprague-Dawley rats (sexually mature; weights = 
177 to 285 g) were used.  The test substance was administered (via oral intubation) in corn oil, at 3 dose levels (200, 
1000, and 2000 mg/kg/day; 6 inseminated females/dose level) from days 6 to 15 of gestation.  The dose volumes 
corresponding to the administered doses (lowest to highest) were 1.0, 5.0, and 10.0 ml/kg.  The control group (6 
inseminated females) was dosed with corn oil according to the same procedure.   All surviving rats were killed after 
gestation day 15 and necropsied. 
  
 There were no remarkable clinical signs in any of the rats dosed with pelargonic acid, and none of the rats 
died.   Mean food consumption in the 200 mg/kg dose group was significantly higher, up to gestation day 14, when 
compared to the control group.  Gross pathology findings were observed principally in the lungs, kidneys, or stomach.  
The numbers of rats with gross lesions included 2 rats at the 200 mg/kg dose level and one rat each at the 1000 and 
2000 mg/kg levels.  It was agreed that the only pelargonic acid-induced effect was on body weight.  Study results 
relating to reproductive and developmental toxicity are included in the Section on Reproductive and Developmental 
Toxicity later in the report text.53 
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 In another short-term study,54 the oral toxicity of pelargonic 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, respectively.   Ten rats per sex in each group received their 
respective 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 recovery phase. The results of ophthalmic examinations are 
included in the section entitled Ocular Irritation/Toxicity later in the report text.  Compared to the control group, male 
rats in the 5000 ppm dietary group had significantly lower (p < 0.05) 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 ppm and 1000 ppm dietary groups were influenced by an approximately 
30-h water deprivation, which occurred during week 3.  Reversible 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 relative 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 ppm 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 post-treatment, while cardiac changes persisted at a reduced intensity. 
 
 The lowest-observable-effect-level (LOEL) for pelargonic acid was 100 ppm for antemortem data (lower 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 of both sexes.  Regarding both cardiac and hepatic 
effects, the LOEL for macroscopic changes was 1000 ppm (male rats) and 100 ppm (female rats).  However, it was 
noted that because histopathology was not performed on livers from lower dose rats from the scheduled sacrifice, the 
LOEL for microscopic liver changes may actually be lower than these values.54 

Isononyl Isononanoate 
 
 The short-term oral toxicity of isononyl isononanoate was evaluated using 4 groups of Sprague-Dawley rats 
(10 males, 10 females/group) of the Caesarian Obtained, Barrier Sustained-Virus Antibody Free (COBS-VAF®) 
strain.55  One group served as the vehicle control (corn oil) group, and the 3 test groups received the following doses of 
isononyl isononanoate (in corn oil) by gavage daily for 4 weeks: 100, 300, and 1,000 mg/kg/day.  Test substance-
related mortalities were associated with 1 female in the 300 mg/kg/day dose group and 4 females in the 1,000 
mg/kg/day 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 1,000 mg/kg/day were associated with higher enzyme activities, namely aspartate 
aminotransferase (ASAT), alanine aminotransferase (ALAT), and/or alkaline phosphatase (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 that will be mentioned later.  Additionally, it was suggested that the high 
urine volume associated with animals of the highest dose group was related to kidney 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 1,000 mg/kg/day dose groups. 

 
The treatment-related macroscopic findings included enlargement 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 
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1,000 mg/kg/day 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 
1,000 mg/kg/day dose groups); liver steatosis (all dose groups); acidophilic globules in cortical tubular epithelium 
(kidneys), associated with cellular damage in males (all dose groups); vacuolated cortical tubular epithelium  in females 
(300 and 1,000 mg/kg/day dose groups); and contracted spleen and thymic lymphoid depletion  (1,000 mg/kg/day dose 
group). 

 
Isononyl Isononanoate induced mortality  at doses of 300 and 1,000 mg/kg/day 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.55 
 

A short-term oral toxicity study was conducted using groups of 6 Sprague-Dawley albino rats (3 males, 3 
females/group).56  Six groups were fed pelargonic acid in the diet at concentrations ranging from 1500 ppm to 20,000 
ppm (one 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 throughout 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 activity was significantly greater than the 
control value.  Effects on alkaline phosphatase 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 and 
serum protein content.  Total bilirubin was elevated in some of the groups, controls included; high values correlated 
primarily with the presence of hemolysis in individual blood samples.  It was concluded that pelargonic acid did not in-
duce overt signs of toxicity in albino rats, when fed in the diet at concentrations up to 20,000 ppm (2%) for 2 weeks. 56 
 
 In another study,36 8 male rats (weights not stated) were fed 4.17% pelargonic acid in the diet (2100 g/kg/day) 
for 4 weeks.  A slight decrease (4%, not statistically significant) in mean growth was observed.  No effects on survival 
were noted. 

Isononyl Alcohol 
 In a study by Rhodes et al.,57 isononyl alcohol was administered by gavage to 5 male rats (Alderly Park 
Wistar-derived).  The test substance (in polyethylene glycol 300) was administered for 14 days at a dose level that was 
equivalent to 1 mmol/kg/day.  Control animals (10 rats) were dosed with polyethylene glycol 300 (10 ml/kg/day).  
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.  Minor histological changes 
consisted of slight centrilobular hypertrophy and fat type vacuolation in control and test animals.  No effects on body 
weight gain or testis weight were noted.  Isononyl alcohol also did not induce peroxisome proliferation, 
hypocholesteremic/hypotriglyceridemic 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 reproductive/developmental toxicity study on neopentyl glycol was performed 

using groups of male and female rats of the Slc: SD strain.28  The test substance, in distilled water, was administered by 
gavage at doses of 100, 300, or 1,000 mg/kg/day.  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 dead 
or abnormal animals with clinical signs related to dosing .  Body weight and food consumption data were not indicative 
of consistent 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 mg/kg dose groups.  Necropsy revealed 
hypertrophy of the liver in 2 males dosed with 1,000 mg/kg; definite lesions were not found at microscopic 
examination.  A high incidence of protein casts, hyaline droplets, and basophilic change was reported for renal tubules 

CIR Panel Book Page 44



 

 12

in males dosed with 1,000 mg/kg.  The  NOAEL for this study was of 100 mg/kg.  Results relating to reproductive and 
developmental toxicity are included later in the report text. 

SHORT-TERM DERMAL TOXICITY 
 

 Repeated applications of  pelargonic acid (25% in mineral oil) to the skin of rabbits in a 28-day study did not 
cause death, 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 
3,000 mg/kg was reported.  Short-term cutaneous dosing with isononyl isononanoate induced liver and adrenal toxicity 
in rats at doses up to 860 mg/kg/day.   

 Pelargonic Acid 
 A 28-day dermal toxicity study58 was conducted using groups of New Zealand White rabbits (5 males, 5 
females/group).   Weight ranges were 2.1 to 3.2 kg (males) and 2.3 to 3.2 kg (females).  Pelargonic acid (25% w/w 
mixture in mineral oil) was applied to the skin at doses of 500 mg/kg/day (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 skin of half of the rabbits per group (3 males, 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 to 0.4 kg) was noted in most of the rabbits dosed with pelargonic acid after 1 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 summarized 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.58  
         
 In a study by Montelius et al.,59 undiluted  pelargonic acid (25 µl) was applied to both ears (dorsum) of inbred 
CBA/Ca mice (groups of 4) once per day for 3 consecutive days.  None of the animals died.  Murine local lymph node 
assay (LLNA) results are included in the section on Skin Irritation and Sensitization later in the report text. 
 
 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.60  

Isononyl Isononanoate 
 
 The short-term dermal toxicity of isononyl isononanoate was evaluated using 4 groups of Sprague-Dawley rats 
(5 males, 5 females/group) of the Caesarian Obtained, Barrier Sustained-Virus Antibody Free (COBS-VAF®) strain 
with healthy, intact skin.61  One group served as the vehicle (corn oil) control, and the test groups received  cutaneous 
doses of isononyl isononanoate in corn oil daily for 8 days (860 mg/kg/day dose group) or for 2 weeks (100 and 300 
mg/kg/day dose groups).  Doses of the test substance or control were applied for 6 h to a 45 to 50 cm2 area on the back 
(males) or a 30 to 35 cm2 area (females) that had been clipped free of hair.  A constant dose volume of 1 ml/kg/day was 
used.  None of the animals died.  Slight cutaneous reactions were observed in the 100 and 300 mg/kg/day dose groups 
(1 animal per group).   However, severe skin irritation and necrosis were observed at the application sites of animals of 
the 860 mg/kg/day dose group and treatment was discontinued after day 8 of dosing. 
 
 A correlation between lower body weight gain and lower food 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 inflammatotry 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 
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and high ALP enzyme activity were noted in 300 and 860 mg/kg/day dose groups.  High ASAT enzyme activity was 
noted only in the highest dose group, but neither ALP nor ASAT activity was high in the lowest dose group. 
 

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 microscopic examination and considered related to 300 and 860 
mg/kg/day doses.  Cortical cell hypertrophy in the adrenal glands ranging in severity from minimal to moderate was 
observed in the highest dose group.  Whether or not 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 isononanoate. 61 

SUBCHRONIC ORAL TOXICITY 
 
Ethyl Pelargonate 
 According to Opdyke, 37 no effects were observed at microscopic examination of the following tissues from 
rats (5 males, 5 females) fed 1% ethyl pelargonate in the diet for 16 weeks:  liver, kidney, heart, spleen, testes, viscera, 
and hind limb.  Terminal hematological examinations and gross pathology and weights of the liver, kidney, heart, 
spleen, and testes did not differ from findings in control rats.  

 
OCULAR IRRITATION/TOXICITY 

 
 The ocular changes observed in a 28-day oral toxicity study (rats) on pelargonic acid were considered 
sporadic and unrelated to treatment.  In studies involving rabbits, pelargonic acid (0.1 ml) was severely irritating or 
mildly irritating.  Neither isononyl isononanoate nor ethylhexyl pelargonate (0.1 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 reactions, but was not classified as an ocular irritant.   

Pelargonic Acid 
 Results from ophthalmic examinations were presented in the 28-day oral toxicity study on pelargonic 
Acid in rats,54 summarized in the section on Short-Term Oral Toxicity earlier in the report text.  Results of the interim 
and terminal ophthalmic examinations were as follows: choroidal hypoplasia (1 male - 5000 ppm, 2 females - 100 ppm, 
1 female - 10 ppm); retinal hemorrhage (1 female - 100 ppm); vitreous hemorrhage (1 female - 5000 ppm) - all interim 
results; and hypoplasia (1 male - control); ocular discharge (1 male - 100 ppm, 1 female - control); and choroidal 
hypoplasia (1 female - 100 ppm) - all terminal results.   These findings were considered sporadic and unrelated to 
treatment.  
 
 EPA33 placed pelargonic acid in toxicity category II (corneal involvement or other eye irritation clearing in 8-
21 days), based primarily on results from the following primary ocular irritation study involving 6 Hra: (NZW)SPF 
adult albino rabbits.62  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 reactions had cleared by day 21 post-
instillation. The average primary irritation score (5-animal mean) was 40.6 at 1 hour and 0 at day 21. 
 
 According to STN,60 pelargonic acid was a mild irritant when instilled into the rabbit eye at a dose of  0.1 ml.  

Cetearyl Nonanoate  
The ocular irritation potential of  cetearyl nonanoate  (97% pure) was evaluated using 3 male New Zealand 

white rabbits.44  The test substance (0.1 ml) was instilled into the right eye of each animal and reactions were scored at 
approximately 1 h and 24 h, 48 h, and 72 h post-instillation.  Moderate conjunctival irritation was  observed; however, 
there were no changes in the cornea or iris. All eyes appeared normal at 48 h post-instillation.  Cetearyl nonanoate was 
classified as minimally irritating to the rat eye. 
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Isononyl Isononanoate 
According to Evonik Industries,46 isononyl isononanoate was not irritating to the eyes of rabbits.  Study details 

were not provided. 

Ethylhexyl Pelargonate 
The ocular irritation potential of undiluted ethylhexyl pelargonate was evaluated using 6 New Zealand white 

rabbits.47  Eyes were not rinsed following instillation of the test substance (0.1 ml).  Contralateral eyes served as 
controls.   Reactions were scored up to 72 h 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 rabbits was conducted 

according to the procedure in the preceding section on Cetearyl Nonanoate. 49  Neopentyl glycol diisononanoate  (0.1 
ml) produced similar results and also was classified as a minimal ocular irritant. 

PEG-5 Isononanoate 
The ocular irritation potential of  PEG-5 isononanoate was evaluated using 3 female SPF albino rabbits 50 

according to the procedure in the preceding section on Cetearyl Nonanoate.  Conjunctival redness and edema had 
cleared within 14 days, and PEG-5 isononanoate was classified as a non-irritant. 

Isononyl Alcohol 
In a study by Scala and Burtis,38 undiluted isononyl alcohol was instilled (0.1 ml) into the left conjunctival sac 

of each of 6 rabbits.  Untreated eyes served as controls.  Ocular irritation reactions were scored using the Draize scale (0 
to 110).   Draize median irritation scores of 30 (at 24 h) 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. 

SKIN IRRITATION 
 

 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.  The remaining studies involved rabbits only.  Isononyl isononanoate and 
undiluted PEG-5 isononanoate were slightly/mildly irritating and undiluted ethyl pelargonate was moderately irritating 
to the skin; however, undiluted isononyl alcohol induced marked skin irritation.  Skin irritation was not observed 
following the application of undiluted cetearyl nonanoate, cetearyl isononanoate, or undiluted ethylhexyl pelargonate.  

Pelargonic Acid 
 According to Opdyke,37 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 rabbits for 24 
h. 
  
 In a 28-day dermal toxicity study (in Short-term Dermal Toxicity section earlier in report text),58 slight to 
severe erythema and edema without necrosis or eschar formation were observed in most of the 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 examination, epidermal necrosis, hyperplasia, and hyperkeratosis were noted at the 
application site.  Diffuse and perifollicular dermal inflammation were also common.  The skin application sites in all 
surviving animals appeared healed by 2 weeks post-treatment (scheduled recovery period). 
 
 EPA33 placed pelargonic acid in toxicity category II (severe irritation at 72 h [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.63  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 semi-occlusive patch for 4 hours.  Reactions were scored up to day 21 post-
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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, blanching, desquamation, fissuring, possible necrotic areas, 
denuded areas, and possible scar tissue.   With the exception of a denuded area in one animal, all irritation reactions had 
cleared by day 21. 
 
  In a study by Montelius et al.,59 undiluted pelargonic acid (25 µl) was applied to both ears (dorsum) of inbred 
CBA/Ca mice (groups of 4) once per day for 3 consecutive days.  Skin irritation (erythema, 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 STN,60 pelargonic acid (500 mg dose) was moderately irritating, following application to rabbit 
skin for 24 h.  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.44 The test substance (0.5 ml) was applied to skin clipped free of hair and the application site was covered with a 
semi-occlusive patch for 4 h.  Reactions were scored 1 h after patch removal and 24 h, 48 h, and 72 h later.  Cetearyl 
nonanoate was classified as a non-irritant. 

Cetearyl Isononanoate 
According to Evonik Industries,45 Cetearyl Isononanoate was not irritating to the skin of rabbits.  Study details 

were not provided. 

Isononyl Isononanoate 
According to Evonik Industries,46 Isononyl Isononanoate was slightly irritating to the skin of rabbits tested 

according to OECD method 404.  Additional study details were not provided. 

PEG-5 Isononanoate 
The skin irritation potential of  undiluted PEG-5 Isononanoate was evaluated using 3 male New Zealand white 

rabbits.50 The test substance (0.5 ml) was applied to skin clipped free of hair and the application site was covered with a 
semi-occlusive patch for 4 h.  Reactions were scored 1 h after patch removal and 24 h, 48 h, and 72 h later.  The test 
substance induced well-defined erythema and very slight edema; no corrosive effects were observed.  PEG-5 
isononanoate was classified as a mild irritant (PII = 2).   

Ethyl Pelargonate 
 According to Opdyke,37 moderate skin irritation was observed after undiluted ethyl pelargonate was applied, 
under occlusion, to intact or abraded skin of rabbits for 24 h. 

Ethylhexyl Pelargonate 
 The skin irritation potential of undiluted ethylhexyl pelargonate was evaluated using  6 New Zealand white 
rabbits.47  The test substance (0.5 ml) was applied to intact and abraded skin sites that remained occluded for 24 h.  
Reactions were scored at 24 h and 72 h post-application.   Ethylhexyl pelargonate did not induce skin irritation in any of 
the rabbits (primary irritation index [PII]= 0.40). 

Isononyl Alcohol 
 The results of an acute dermal toxicity study38 on undiluted isononyl alcohol (4 rabbits, abraded skin) are 
summarized earlier in the report text.   The test substance was applied under an occlusive binding for 24 h, and the 
doses administered ranged from 0.500 to 3.16 g/kg.  In this study, dermal irritation (erythema and edema) was classified 
as marked overall.  Both the intensity and duration of skin irritation were dose-related.   Atonia and desquamation, with 
some necrosis or eschar, were persistent findings.  It was noted that some of the irritation observed was associated with 
the trapping of liquid under the occlusive binder at a point where the binder was bound to the animal.  It was noted that 
these areas of intimate contact and pressure gave rise to some of the reported necrosis and eschar. 
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INFLAMMATION 
 
 Ahlfors and Larsson64 conducted a study to examine the tissue response of pelargonic acid in the buccal 
mucosa of the rat.  Both pelargonic acid in methyl ester and pelargonic acid in propyl ester (both in acetone) were tested 
using groups of 6 Sprague-Dawley rats (3 months old).  The protocol used consisted of sensitization (dorsal skin) with 
2% pelargonic acid (both solutions; dose volume = 100 µl) and challenge in the buccal mucosa (dose volume = 50 µl) 
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 h 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 pelargonic acid in methyl ester induced stronger inflammatory reactions than the high dose.  
This finding was the opposite of that reported for pelargonic acid in propyl ester.  Both substances were said to have 
shown a sensitization tendency.  Repeated applications of 2% pelargonic acid in propyl ester decreased the 
inflammatory response, when compared to one application.  However, for pelargonic acid in methyl ester, a clear 
irritative potential was noted with repeated applications.  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.64    

SKIN IRRITATION AND SENSITIZATION 
 
 In a guinea pig RIPT, pelargonic acid (50% in corn oil) was irritating during induction, but was not a 
sensitizer.  In guinea pig maximization tests, cetearyl nonanoate (10% in sesame oil) and undiluted neopentyl glycol 
diisononanoate were non-sensitizers; results for 50% cetearyl nonanoate in sesame oil and undiluted neopentyl glycol 
diisononanoate (for induction) were negative in preliminary skin irritation tests.  In  mouse LLNAs (for sensitization 
potential), results were positive at pelargonic acid concentrations of   ≥ 50% and ≥ 20% (no-effect-level = 10%) and 
negative for PEG-5 isononanoate at concentrations up to 100%. 

Pelargonic Acid 
The skin sensitization potential of pelargonic acid was evaluated in a repeated insult patch test using 24 male 

albino guinea pigs.65  The test group consisted of 10 animals and negative (corn oil) and positive (2,4-
dinitrochlorobenzene - DNCB) control groups contained 10 and 4 animals, respectively.  During induction, pelargonic 
acid (50% w/v mixture in corn oil, 0.5 ml) was placed on an adhesive patch (Hill Top Chamber®, 25-mm diameter) that 
was applied to shaved skin of the anterior left flank for 6 hours per application.  Following a non-treatment period, a 6-
hour challenge application of the test mixture (0.4 ml) was made to the anterior right flank of each test animal and corn 
oil was also applied to a new site on the anterior left flank.  The 10 negative control animals were not treated during 
induction, but received challenge applications of the test mixture and corn 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 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 non-sensitizer in guinea pigs.  The positive control induced sensitization.65 

 
 In a study by Sikorski et al.,66 3 female BALB/c mice or female CBA/J mice (Harlan) (6 weeks old; weights ≈ 
17 to 23 g) were treated with pelargonic acid for 3 consecutive days.  The test substance was applied topically (25 µl 
total/ear; application area [cm2] not stated) to both ears at concentrations ranging from 20% to 80% pelargonic acid in 
1-propanol (v/v) and an LLNA was performed according to the procedure of Kimber and Basketter.67 The LLNA 
measures the proliferative response of lymphocytes in the draining lymph nodes during the induction of contact 
sensitization by epicutaneous exposure to an allergen. 
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 Compared to the vehicle control, pelargonic acid  produced slight increases in the % of B220+ lymphocytes at 
all doses.  These findings were not dose-related.  Even at high concentrations, the cell number per node and the % of 
B220+ cells never approached the values that were associated with allergens such as 1-chloro-2,4,6-trinitrobenzene 
(TNCB) and 1-chloro-2,4-dinitrobenzene (DNCB).66  
 
 In an effort to develop a predictive in vitro assay for the identification of potential contact allergens, Pistoor et 
al.68 compared the effects of epicutaneous application of known contact allergens, pelargonic acid and other known 
irritants, and dermatologically inactive chemicals on Langerhans cells in skin biopsy cultures from 7 healthy donors.  
The skin specimens were obtained from breast reduction surgery or abdomen reduction surgery.  Pelargonic acid (80% 
v/v) in propane-1-ol and 100% propylene glycol was tested.  Untreated and treated skin samples were cultured for 24 h.  
As controls, explants were topically treated with the solvent. 
 
 Immunohistochemical analysis of cryostat sections of all biopsies treated with contact allergens showed the 
following: (1) a large decrease in the number of Langerhans cells in the epidermis, as evaluated by a decrease in human 
leukocyte antigen (HLA)-DR+- expressing cells and CD1a+- expressing cells. (2) accumulation of the remaining 
Langerhans cells at the epidermal-dermal junction.  Pelargonic acid did not induce these changes.68  
     
     Montelius et al.59 evaluated pelargonic acid, neat or in dimethylformamide, in the LLNA.  Pelargonic acid 
showed a dose-response relationship and, clearly, positive results when tested at concentrations of  ≥50%. Thus, this 
chemical was classified as a potential sensitizer.   Short-term oral toxicity results for inbred CBA/Ca strain mice used in 
this assay are summarized under that subheading earlier in the report text.  Similarly, results relating to skin irritation 
are summarized in the Skin Irritation section. 
 
 Woolhiser et al.69 combined the parameters of an LLNA and a mouse ear swelling irritancy assay in an effort 
to establish a single, rapid screening procedure for the sensitization and irritation potential of chemicals.  Groups of 5 
female B6C3F1 mice (C57BL/6 x C3HHeN; weights = 18 to 26 g) were used.  Pelargonic acid was administered to the 
dorsal and ventral surfaces of each ear at concentrations ranging from 5% to 60% (in acetone) for 4 consecutive days.  
Compared to the vehicle control, pelargonic acid produced a dose-dependent and statistically significant increase in 
lymph node cell proliferation at concentrations of 20%, 40%, and 60%.  The no-effect-level was at a concentration of 
10%.  Known sensitizers (i.e., oxazolone; 2,4-dinitrofluorobenzene; and toluene diisocyanate) evaluated in the assay 
produced marked lymph node cell proliferation. 

Cetearyl Nonanoate 
 The skin sensitization potential of  cetearyl nonanoate (89% pure) in sesame oil was evaluated in a 
maximization test using 15 male guinea pigs.44  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 (10% in sesame oil) 
was administered during the first (intracutaneous) induction stage, and reactions were evaluated after 24 and 48 h.  
During the second (topical) induction stage, cetearyl nonanoate (50% in sesame oil, 2 ml) was applied  and reactions 
were scored 48 and 72 h 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 intracutaneous induction  or during the 
challenge phase, and the same was true for the vehicle control.   Cetearyl nonanoate was classified as a non-sensitizer. 

Neopentyl Glycol Diisononanoate 
 A maximization test on neopentyl glycol diisononanoate was performed according to a slight modification of 
the preceding test procedure.49  Undiluted 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 diisononanoate did 
not induce skin irritation in a preliminary experiment.  Neopentyl glycol diisononanoate was classified as a non-
sensitizer. 
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PEG-5 Isononanoate 
 The skin sensitization potential of PEG-5 isononanoate in CBA/Ca mice (groups of 4) following topical 
application was evaluated in the local lymph node assay.50  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 radioactive incorporation for each treatment group divided by the 
mean radioactive incorporation of the vehicle control group.  SI values of  1.70 (25% concentration), 2.42 (50%), and 
1.85 (100%) were reported, and PEG-5 isononanoate was classified as a non-sensitizer.  
  

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
 

 Daily doses of pelargonic acid up to 1,500 mg/kg/day did not induce reproductive effects in inseminated 
female rats.  Results from other studies support pelargonic acid daily doses of 1500 mg/kg/day as the no-observable-
effect-level (NOEL) for maternal/developmental toxicity in rats, and isononyl isononanoate daily doses of 300 
mg/kg/day as the NOEL for developmental toxicity in rats.  Two branched-chain nonanols (perhaps incorrectly 
identified as isononanol) caused a marked degree of maternal and fetal toxicity in rats at daily doses of 7.5 and 10 
mmol/kg/day (1,185 and 1,580 mg/kg/day) and slight fetal effects at 5 mmol/kg/day doses.  Neopentyl glycol at oral 
doses up to 1,000 mg/kg/day did not induce reproductive effects.  

Pelargonic Acid 
 A study by Hazleton Labs America Inc.36 conducted to determine the appropriate dose level of pelargonic acid 
for a teratology screening study involving Cesarean-derived, Sprague-Dawley rats.  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, resorptions, 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 to 10.0 ml/kg). 
 
 A study designed 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).70  Females of the test group 
were dosed orally (by gavage) with pelargonic acid (in corn oil; dose = 1500 mg/kg) on gestation days 6 through 15.  
The control group received corn oil according 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. 
 
 EPA33 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 parameters were comparable between 
treated and control rats: mean number of viable fetuses, early or late resorptions, implantation sites, corpora lutea, pre- 
and post-implantation losses, sex ratios, and fetal body weights.  The no-observed-effect level (NOEL) for maternal and 
developmental toxicity was 1500 mg/kg/day, and the LOEL was greater than 1500 mg/kg/day. 

Isononyl Isononanoate 
 
 The developmental toxicity of isononyl isononanoate (in corn oil) was evaluated using groups of 10 mated 
female Sprague-Dawley rats.71  The 3 test groups received doses of 30, 100, and 300 mg/kg/day, respectively, by 
gavage on day 6 to day 17 post-coitum.  The control group was dosed with corn oil.  There was no evidence of 
treatment-related, macroscopic post-mortem 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 post-implantation 
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 anomalies nor malformations were observed.  It 
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was concluded that isononyl isononanoate did not induce direct embryotoxicity or fetotoxicity at doses up to 300 
mg/kg/day.  

Isononyl Alcohol 
 Hellwig and Jäckh72 studied the developmental toxicity of isononyl alcohol using sexually mature, virgin 
Wistar rats of outbred strain Chbb/THOM.   The 2 types of isononyl alcohol, both identified as CAS No. 68515-81-1, 
tested were defined as follows:  Isononanol type 1 (purity ≥ 99%)  – of commercial origin and consisted of roughly 
equivalent amounts of 3,4-, 4,6-, 3,6-, 3,5-, 4,5-, 5,6-dimethylheptanol-1.   Isononanol type 2 (purity ≥ 99%) – produced 
at BASF and the following were listed as main components:  4,5-diemthylheptanol-1 (~23%), 4-methyloctanol-1 
(29%), 3-ethylheptanol-1 (3%), 6-methyloctanol-1 (15%), and 3-ethyl-4-methylhexanol (1%) [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 ml/kg body weight.  Each 
test substance was administered by gavage (doses ranging from 1 to 10 mmol/kg/day) to pregnant females (10/group) 
on days 6 to 15 post-coitum.  Two control groups were treated with either doubly-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 of maternal and fetal toxicity at daily doses of 7.5  
and 10 mmol/kg/day, and slight fetal effects at 5 mmol/kg/day doses.   Of the fetal findings (malformations, variations, 
or retardations), the only ones that were significantly different from controls were the number of fetuses with skeletal 
retardations in the 5 mmol/kg/day dose group (p < 0.1, both control groups) and the number with skeletal variations in 
this group (p < 0.05; 1 control group).   Dosing at 1 mmol/kg/day did not cause adverse effects.  When pregnant females 
were dosed with 7.5 mmol/kg /day (isononanol type 1) in a supplementary experiment, the incidence of malformations 
(mainly related to the heart) was statistically significantly increased (p < 0.01; 1 control group).  Resorptions and post-
implantation loss were also significantly increased (p < 0.01; 1 control group) at this dose level.  For isononanol type 2, 
the only significant fetal findings (7.5 mmol/kg/day doses) were the number of fetuses with skeletal retardations (p < 
0.01, 0.05; 1 control group – both values), number of fetuses with skeletal variations (p < 0.051 1 control group), 
number of fetuses with variations (p < 0.05; 1 control group) and number of fetuses with malformations (p < 0.05; 1 
control group).  Resorptions were also significantly increased (p < 0.05; 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 Slc: SD strain.28  The test substance, in distilled water, was administered by 
gavage at doses of 100, 300, or 1,000 mg/kg/day.  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 one control rat, delivery was normal 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 1,000 mg/kg.  Results relating to the short-term oral 
toxicity of neopentyl glycol are included earlier in the report text. 
    

GENOTOXICITY 
 
 While one mammalian cell assay of pelargonic acid was positive with metabolic activation (doses up to 600 
µg/ml), it was negative without metabolic activation.  All other bacterial, mammalian cell, and in vivo assays for 
pelargonic acid (doses up to 5,000 µg/plate or 5,000 mg/kg) and the following pelargonic acid esters (doses up to 5,000 
µg/plate) were negative: cetearyl nonanoate, ethylhexyl isononanoate, isononyl isononanoate, neopentyl glycol 
diisononanoate, and PEG-5 isononanoate.  Negative results were also reported for neopentyl glycol at doses up to 
5,000 µg/plate (bacterial cells)and up to 5 mg/ml (mammalian cells).  
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Pelargonic Acid 
In an Ames test,73 the mutagenicity of pelargonic acid was evaluated with and without metabolic activation 

using Salmonella typhimurium strains TA98, TA100, TA1535, TA1537, and TA1538.  The test substance (in dimethyl 
sulfoxide [DMSO]) was evaluated at doses ranging from 100 to 5,000 µg/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.74  In preliminary cytotoxicity assays, pelargonic acid (in DMSO) induced dose-related cytotoxicity, 
and was completely toxic at a dose of 4,000 µg/ml (without metabolic activation) and at a dose of 2,000 µg/ml (with 
metabolic activation).  In forward mutation assays without metabolic activation (doses of 150 to 1600 µg/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 doses ranging from 50 to 600 µg/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.75  Three groups of ICR 

mice (5 males, 5 females/group) received pelargonic acid, in corn oil, at oral doses of  1250, 2500, and 5,000 mg/kg, 
respectively.  After dosing, the animals were killed and bone marrow was extracted.  Pelargonic acid did not induce a 
significant increase in micronuclei in bone marrow polychromatic erythrocytes, and was considered non-mutagenic in 
this assay. 

 
The National Toxicology Program76 evaluated the mutagenicity of pelargonic acid (in dimethylsulfoxide) in 

Salmonella typhimurium strains TA 98 and TA 100 using the Ames preincubation assay.  Pelargonic acid was tested at 
doses up to 5000 µg/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 5,000 µg/plate) was evaluated in the Ames 

test using Salmonella typhimurium strains TA1535, TA1537, TA102, TA98, and TA100.44  Results were negative with 
and without metabolic activation. 

Ethylhexyl Isononanoate 

The mutagencity of ethylhexyl isononanoate (in acetone; doses up to 5,000 µg/plate) was evaluated in the 
Ames test using the bacterial strains stated immediately above.77  Results were negative with and without metabolic 
activation.     

Isononyl Isononanoate 

The mutagenicity of isononyl isononanoate (in ethanol) was evaluated using the following Salmonella 
typhimurium strains with and without metabolic activation:  TA1535, TA1537, TA98, TA100, and TA102.78  
Anthramine served as the positive control for assays with metabolic activation and the following chemicals served as 
positive controls for non-activation assays:  sodium azide, 9-aminoacridine, 2-nitrofluorene, and mitomycin C.   
Isononyl isononante was not mutagenic at doses up to 5,000 µg/plate either with or without metabolic activation.  All 
positive 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 5,000 µg/plate) in the Salmonella typhimurium strains mentioned in the preceding study.49  Results were 
negative with and without metabolic activation. 
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PEG-5 Isononanoate 
A battery of mutagenicity tests on PEG-5 isononanoate was performed.50  Ames test results (doses up to 5,000 

µg/plate ± metabolic activation) were negative in the Salmonella typhimurium strains mentioned in the preceding 
section on Cetearyl Nonanoate. The mutagenicity of a formulation containing water, trideceth-9, and 29% PEG-5 
isononanoate was evaluated in a chromosomal aberration assay involving human lymphocytes in vitro.  The highest test 
concentration of the formulation was 5,000 µg formulation /ml (1450 µl 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, either 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 Salmonella typhimurium strains TA100, TA 1535, 
TA98, and TA1537 and Escherichia coli strain WP2 uvrA.28  Mutagenicity was evaluated at doses up to 5,000 µg/plate 
with and without metabolic activation.  The minimum dose at which toxicity to bacteria was observed, with and without 
metabolic activation, was > 5,000 µg/plate.  Results for neopentyl glycol were classified as negative in this assay.  The 
mutagenicity of  neopentyl glycol was also evaluated in an assay involving Chinese hamster CHL cells.  Test substance 
(in distilled water) doses up to 1.0 mg/ml were evaluated, and results were classified as negative.  
 

Kusakabe et al.79 provided  Ames test results and the results of a chromosomal aberration test, using Chinese 
hamster lung (CHL/IU) cells, on neopentyl glycol.  In the latter assay, proliferating cells were treated with neopentyl 
glycol for 6h (short-term) with and without metabolic activation.  These cells were also treated with neopentyl glycol 
for 24 h and 48 h 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 
mg/ml or 10 mM).   Negative chromosomal aberrations test results (with and without metabolic activation) were 
associated with short-term as well as continuous treatment assays. 

Methyl Pelargonate 
 Renner80 evaluated the anticlastogenic potential of methyl esters of fatty acids in the chromosomal aberration 
assay using Chinese hamster bone marrow cells.  The chromosome-breaking activity of the alkylating agent bisulfan 
(1,4- butandiolbis (methane sulphonate) 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 (C19) 
reduced the rate of aberrant metaphases from 9.4 % to 3% at doses of 100 mg/kg and less.  
 

CARCINOGENICITY 
  
  The dermal carcinogenicity of undiluted pelargonic acid  was evaluated using groups of  50 male C3H/HeJ 
mice.81 Pelargonic acid (dose = 50 mg/kg; was applied twice weekly to interscapular skin (clipped free of hair) of 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 controls, 
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 average latent period. 
 
 The following non-neoplastic 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), acanthosis, 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 
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incidence of hepatocarcinomas in the test group was at least as high as that in the negative control groups after 80 
weeks.81  

ANTITUMOR ACTIVITY 

Pelargonic Acid 
 Nishikawa et al.82 studied the antitumor activity of pelargonic acid using groups of 6 female ddY mice 
(weights = 23 ± 2 g) inoculated i.p. with Ehrlich ascites carcinoma.  Pelargonic acid (in saline with 0.2% Tween 80) 
was injected i.p. once daily for 5 consecutive days.  Six control mice were injected with the vehicle according to the 
same procedure.  None of the animals died. Pelargonic acid did not induce antitumor activity. 

Ethyl Pelargonate 
 According to Opdyke,37 ethyl pelargonate (1.0 mmol/ml) induced antileukemic activity when an in vitro 
mixture with AKR leukemic cells was injected subcutaneously (s.c.) into male AKR mice.    
    

CLINICAL ASSESSMENT OF SAFETY 

SKIN IRRITATION 
 

 Pelargonic acid is a known skin irritant, based on the results of both predictive and provocative human skin 
irritation studies.  In predictive tests, pelargonic induced skin irritation at concentrations ranging from 5% to 80%; 
ethyl pelargonate was a skin irritant at a concentration of 20%, but not 12%.  Predictive skin irritation test results for 
undiluted cetearyl nonanoate and undiluted neopentyl glycol diisononanoate were negative. 

Predictive Tests 
 
Pelargonic Acid 
 Stillman al.83 conducted a cumulative irritation study involving 20 male subjects, where the relative irritancy 
of free fatty acids of different chain lengths was evaluated.  Equimolar concentrations (0.5 M and 1.0 M) of  even- and 
odd-numbered - straight chain saturated fatty acids were dissolved in propanol.  Each Al-test® patch containing a fatty 
acid (0.5 M) was applied to the interscapular area of 10 subjects, and, similarly, each  fatty acid was applied at a higher 
concentration (1.0 M) to the remaining 10 subjects.  A control patch containing propanol was also applied to each 
subject.  Patches remained in place for 24 h and reactions were scored 30 minutes after patch removal.  This procedure 
was repeated daily for a total of 10 applications.  In another test, each fatty acid (0.01 M and 0.1 M, in olive oil; 
injection volume = 0.1 ml ) was injected into the backs of 5 additional subjects. Olive oil (control) was injected 
intradermally into each subject.  Test sites were evaluated for erythema and induration at 24h and 48 h. 
 
 In most men in the dermal study, an erythematous response to the 0.5 M fatty acid concentration was observed 
by day 10 for fatty acids in the C8 through C12 range.  Seven of 10 subjects had an erythematous reaction to pelargonic 
acid (0.5 M).  For the 1.0 M fatty acid concentration, an erythematous response was observed in all 10 subjects by the 
eighth day of application of fatty acids in the C8 through C12 range.  In both groups of 10 subjects, there were no 
reactions to propanol.  Following intradermal injection, slight induration (5 mm) and mild erythema were observed at 
all injection sites in each of the 5 subjects (0.01 M fatty acids, 0.1 M fatty acids, and olive oil control).  It was not 
possible to differentiate the control sites from the test sites.83  
 
    In a study by Wahlberg and Maibach,84 116 healthy male subjects (21 to 55 years old) were patch tested with 
pelargonic acid at concentrations of 5%, 10%, 20%, and 39.9% in propanol and a propanol-treated control patch was 
used.  Dose response curves were developed.  Patches (Al-test® discs) were saturated with 0.04 ml of a test solution 
and applied to the upper back for 48 h.  Reactions were scored at 48 h and 96 h post-application.  Pelargonic acid at 
concentrations of 20% and 39.9% in propanol caused skin irritation in > 90% of the subjects tested at both 48 h and 96 
h post-application.   The lesions consisted primarily of erythema at 48 h and pigmentation at 96 h.  Pelargonic acid (10 
% in propanol) caused skin irritation in 54.3% of the subjects at 48 h post-application and in 48.5% of the subjects at 96 
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h.  Pelargonic acid (5% in propanol) caused skin irritation in 12.9% of the subjects at 48 h post-application and in 
13.9% of the subjects at 96 h post-application. 
 
 In a study by Agner and Serup,85 16 volunteers (10 females, 6 males; median age of 29.5 years) were patch 
tested (closed patches, Finn chambers) with 20% pelargonic acid in propanol (pH of 4.3).  Propanol was one of the 
controls used.  Patches were applied to the anterolateral surface of both upper arms for 24 h.  Reactions were scored at 
24, 48, and 96 h post-application according to the following scale: 0 (no reaction) to 3 (strong positive reaction: marked 
erythema, infiltration, possibly vesicles, bullae, pustules and/or pronounced crusting).  Pelargonic acid caused erythema 
and slight infiltration at 24 h post-application and, occasionally, slight crusting was observed at 48 h.  Scores ranging 
from 0 to 3 were reported at 24 h, and scores ranging from 0 to 2 were reported at 48 h and 96 h.  
           
 Willis et al.86 conducted a skin irritation study using 42 healthy, non-atopic male volunteers (mean age = 34 
years; skin types: II [20 subjects], III [17 subjects], and IV [5 subjects]).  Pelargonic acid was patch-tested (Finn 
chambers, volar forearm) at the following concentrations (in propan-1-ol): 40% (12 subjects), 60% (32 subjects), 70% 
(32 subjects), and 80% (28 subjects).  Each subject received between 3 and 10 patch tests.  The patches remained in 
place for 48 h, and reactions were scored 1 h later according to the following scale:  - (no visible reaction) to 4+ 
(intense erythema with bullous formation).  Propanol was one of the controls used.  The following positive reactions 
were reported: 2 of 12 subjects (40% pelargonic acid; faint, patchy erythema [+/-]), 20 of 32 subjects (60% pelargonic 
acid; mostly erythema with edema [1+]), 22 of 32 subjects (70% pelargonic acid; mostly erythema with edema [1+]), 
and 28 of 28 subjects (80% pelargonic acid; mostly erythema with edema [1+] and erythema with edema and papules 
[2+]). 
 
 Agner and Serup87 patch tested 16 healthy subjects (ages not stated) with pelargonic acid (20% in propanol).  
Closed patches (Finn chambers) containing the test substance were applied to the anterolateral surface of  both upper 
arms.  The patches were removed at 24 h post-application and reactions were scored at 24 h and 96 h post-application.  
Propanol (solvent) was also evaluated in this study.  A mean irritation score of 2 (moderate positive reaction) was 
reported at 24 h and a mean score of 1 (weak positive reaction) was reported at 96 h. 
        
 In a study by Willis et al.,88 10 healthy, nonatopic male volunteers (mean age = 35) were patch tested (Finn 
chambers) with 80% (w/v) pelargonic acid in propan-1-ol (w/w) 100% propylene glycol and the vehicle control.  The 
test substance was applied to the volar aspect of the forearm for 48 h, and reactions were scored at 1 h post-removal 
according to the following scale: negative to severe (erythema, edema, and vesiculation).  Punch biopsy specimens were 
obtained from the application site and an untreated site and examined microscopically.   Patch test results for the 
vehicle control were negative.  Pelargonic acid induced mild to moderate skin irritation.  At microscopic examination, 
the most notable feature in all skin samples was the presence of “tongues” of dense, irregularly shaped eosinophilic 
keratinocytes containing shrunken nuclei that extended down from the stratum granulosum and into the stratum 
spinosum.  The cytoplasm of these cells was composed largely of dense, wavy aggregates of osmiophilic keratin 
filaments that were associated with prominent intercellular desmosomes.  
    
 Agner and Serup89  investigated pathophysiological components of irritant contact dermatitis induced by 20% 
pelargonic acid in propanol using 20 healthy volunteers (12 males, 8 females; mean age = 27.5 years).  A closed patch 
(Finn chamber) containing the test material was applied to the flexor side of both upper arms for 24 h.  Reactions were 
scored at 24 h (30 to 60 min after patch removal), 48 h, and 96 h post-application.  At 24 h, skin irritation (scores not 
included) was observed in all 20 subjects.  At 48 h, severe reactions to pelargonic acid were not observed.  A significant 
increase in transepidermal water loss  (p < 0.01) was observed after 24 h, 48 h, and 96 h, when compared to propanol 
(control) patch test areas.  However, the increase was not significant after 24 h when compared to empty chamber areas.  
Blood flow was significantly increased (p < 0.01) in areas patch-tested with pelargonic acid after 24 h, 48 h, and 96 h 
post-application, when compared to propanol and empty chamber controls.  Skin thickness was also significantly 
increased (p < 0.01) throughout the observation period when compared to controls. 
  
 In another study, Agner and Serup90 investigated a possible seasonal variation in the skin response to 
pelargonic acid during the winter and summer.  The study was conducted using 17 healthy volunteers (10 males, 7 
females; mean age = 27 years).  The test substance (20% pelargonic acid in propanol) was applied (closed patch, Finn 
chamber) to each arm for 24 h.  Reactions were scored at 30 min post-removal.  Two subjects had reactions that ranged 
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from a score of 0.5 to 2 during the winter and 1 subject had reactions that ranged from 1 to 2 during the summer.  
Reactions were not observed at sites treated with propanol, water, or to which an empty chamber was applied.   For 
sites tested with pelargonic acid and control patch sites, the hydration state of the superficial epidermis was 
significantly lower (p < 0.01) during the winter period, compared to the summer period.   No significant seasonal 
variation was found in the skin response (irritation or transepidermal water loss) to pelargonic acid. 
    
 Willis et al.91 patch tested 10 healthy, non-atopic male volunteers with 80% (v/v) pelargonic acid (in propan-1-
ol, 100% propylene glycol).  Ages of the test subjects were not stated.  Patches (Finn chambers) were applied to the 
volar aspect of the forearm and removed at 48 h.  Reactions were scored at 1 h post-removal according to the following 
scale: 0 (negative) to 3 (erythema, edema, and vesiculation).  Punch biopsies were obtained.  Most of the irritation 
reactions were classified as mild to moderate.  A statistically significant decrease (p < 0.01) in the epidermal density of 
CD1+ cells and the length of dendritic processes of these cells (p < 0.001) was noted.  There was also morphologic 
evidence of cellular injury to Langerhans cells in the majority of biopsies. 
 
 Reiche et al.92 patch tested 152 female subjects (> 18 years old; 37 were atopic) with pelargonic acid in 
propan-1-ol at concentrations of 10%, 20%, 40%, and 80%.  The test substance (each concentration; 15 µl aliquot) was 
soaked onto a filter paper disc in each Finn chamber (8 mm diameter) - applied to the right and left lower back.  The 
patches were removed at 47 h and reactions were scored at 48 h and 96 h.  Propan-1-ol was applied to control sites.  
Erythema was more severe at 48 h than at 96 h (p < 0.001). With the exception of 20% pelargonic acid, decreased 
erythema with time was noted at each concentration.  Changes at the skin surface (e.g., dryness, wrinkling, or necrosis), 
however, increased with time at the higher concentrations.  For example, at a concentration of 80% pelargonic acid, 
surface changes were significantly greater at 96 h than at 48 h (p < 0.0001).  The same was true for 40% pelargonic acid 
(p = 0.0015).  
    
 In a study by Clemmensen et al.,93 the forearm skin of healthy volunteers was exposed in 2 different 
cumulative skin irritation test models, a repeated open model (ROAT) and an exaggerated wash test model.  In the 
ROAT, 12 healthy volunteers (7 males, 5 females; mean age = 25.3 years) were tested with pelargonic acid at 
concentrations of 10%, 20%, and 30% (vehicle = propanol).  Sodium lauryl sulfate (SLS) was tested at concentrations 
of 0.5%, 1.0%, and 2.0% (vehicle = sterile water).  Applications were made to volar forearm skin of the right arm (SLS) 
and left arm (pelargonic acid).   Both substances were applied (10-min application) daily for 5 + 4 days (no applications 
on weekend). 
 
 The wash test (24 healthy volunteers) involved the induction of irritation by 3 daily washings for 6 days and 
the maintenance of the dermatitis by 2 daily washing for 12 days with pelargonic acid concentrations of 30%, 40%, and 
50% (vehicle = propanol) or SLS concentrations of 5%, 10%, and 15% (vehicle = sterile water).  Washing with 
pelargonic acid involved 8 female and 4 male subjects (mean age = 27 years).  Test areas were on the volar aspect of 
each forearm and an oral hygiene sponge was used for washing.  Erythema/edema were graded according to a total 
scoring range of 0 to 15 (scores > 9 = very strong or caustic reaction). 
 
 In the ROAT, the maximum observed visual score of 12 was reported for 2 subjects tested with 30% 
pelargonic acid.  At the concentrations tested, pelargonic acid induced more irritation when compared to SLS and was 
considered quite irritating.  Dose-dependent healing and irritation scores approaching the pre-irritation values were 
reported during follow-up at day 17.   In the wash test model, all subjects treated with pelargonic acid achieved the 
desired irritation score of 2 for at least one concentration of pelargonic acid.  The maximum observed irritation score of 
12 (1 subject,15% SLS) was observed at day 9.93  
 
 Suihko and Serup94 studied the applicability of fluorescence confocal laser scanning microscopy for in situ 
imaging of irritant contact dermatitis caused by pelargonic acid using 12 healthy individuals (8 males, 4 males; 18 to 64 
years old).  Using Finn chambers (occlusive patches), the flexor side of the right and left forearm was exposed to 60 µl 
of 10% (w/v) pelargonic acid in isopropanol solution and isopropanol vehicle.  The Finn chambers were removed at 24 
h post-application and reactions were scored according to the following scale: 0 (no visible reaction) to 4+ (intense 
erythema with bullous formation). 
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 Pelargonic acid induced five 2+ (moderate erythema with edema and papules) reactions and seven 1+ (mild 
erythema with edema)  reactions.   The isopropanol vehicle induced five 1+ reactions and 5 +/- (faint, patchy erythema) 
reactions.  Microscopic findings indicated that pelargonic acid disturbed the epidermal intercellular borders, which were 
described as blurred, thickened, and variably altered.  These changes resulted from chemical damage to cellular 
membranes.  The authors noted that pelargonic acid might increase the size of individual keratinocytes, interpreted as a 
result of intracellular disturbance with edema.94  

Cetearyl Nonanoate 
 The skin irritation potential of cetearyl nonanoate, 97% pure, was evaluated using 52 volunteers (males and 
females).44  The undiluted test substance (0.2 g) was applied to the upper back, and the application site was covered 
with an occlusive patch for 48 h.  Reactions were scored at 48 h and 72 h post-application.  Skin reactions were not 
observed in any of the subjects, and cetearyl nonanoate was classified as a non-irritant. 

Neopentyl Glycol Diisononanoate 
 The skin irritation potential of undiluted neopentyl glycol diisononanoate was evaluated according to the 
preceding test procedure using 52 volunteers (males and females).49  Neopentyl glycol diisononanoate was classified as 
a non-irritant.   

Ethyl Pelargonate 
 According to Opdyke,37 skin irritation was not observed after ethyl pelargonate was applied (5 min to 5 h) to 
the skin of human subjects.  At a concentration of 12% in petrolatum, ethyl pelargonate did not induce irritation in 48 h 
closed patch tests involving human subjects. 
 
 Smith et al.95 evaluated the skin irritation potential of  ethyl pelargonate using 10 healthy volunteers  (4 males, 
6 females; 39 to 70 years old).  The test substance (20% [w/w] in petrolatum) was applied to the upper back for 24 h 
using occlusive , 8 mm Finn chambers.  The following served as controls:  empty patch (negative control), petrolatum-
water (vehicle control),  and 20% sodium lauryl sulfate (positive control).  Skin irritation was not observed in any of the 
subjects tested with ethyl pelargonate, and the same was true for negative and vehicle control test sites.  The positive 
control was irritating to the skin of 5 subjects.   

Provocative Tests 
 In a study by Wahlberg and Maibach,96 75 patients with suspected allergic contact dermatitis (males and 
females; 20 to 70 years old) were patch tested with pelargonic acid at concentrations of 5.0 %, 10.0 %, 20 % (in 
propanol) and 100.0 % .  Patches (Al-test® disc) were saturated with 0.04 ml of a test solution and applied to the upper 
back for 48 h.  Reactions were scored at 48 h and 96 h post-application.  At a concentration of 20%, skin irritation was 
observed in 93.9% of the 33 women tested and in 93.3% of the 48 men.  All results from this study are summarized in 
Table 5. 
 
 Wahlberg et al.97 studied the skin irritation potential of pelargonic acid using 100 hospitalized patients with 
skin disease (54 males, 46 females; ages not stated).  Pelargonic acid was tested at concentrations of 1.0, 5.0, 10.0, 20.0, 
and 39.9% in 1-propanol. Patches (Al-test ® discs) saturated with the test solutions were applied to the upper back and 
removed 48 h later.  Reactions were scored at 1 h and 72 h post-removal.  Results were reported as the lowest test 
concentration that produced a reaction (individual scores not reported), and are summarized as follows: 1.0% pelargonic 
acid (1 male; 2 females), 5.0% pelargonic acid (23 males; 9 females), 10.0% pelargonic acid (18 males; 22 females), 
20.0% pelargonic acid (12 males; 13 females), and 39.9% pelargonic acid (all patients).  

SKIN IRRITATION AND SENSITIZATION 
 

 Skin irritation and sensitization studies (normal subjects) on cetearyl nonanoate, ethylhexyl isononanoate, 
neopentyl glycol diisononanoate, and product formulations containing isodecyl isononanoate (51.35%) or isononyl 
isononanoate (3.552%) did not indicate a potential for irritation or sensitization.   
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Predictive Tests 

Cetearyl Nonanoate 
 The skin sensitization potential of cetearyl nonanoate (97% pure) was evaluated in an RIPT using 106 
volunteers (males and females).44  The undiluted test substance (0.2 g) was applied to the upper back under an occlusive 
patch, for a total of 9 induction applications.  Following a 2-week non-treatment period, each subject was challenged at 
a new test site.  Reactions were scored at 24 h and 72 h post-application.  Cetearyl nonanoate did not induce skin 
irritation nor allergic contact sensitization in any of the subjects.    

Ethylhexyl Isononanoate 
 In an RIPT,77 the skin sensitization potential of undiluted ethylhexyl isononanoate was evaluated according to 
the preceding test procedure using 52 volunteers.  At the beginning of the test, mild skin irritation was observed in 10 
subjects.  It was concluded that ethylhexyl isononanoate did not indicate a potential for allergic contact sensitization. 
 
Isodecyl Isononanoate 
 The skin irritation and sensitization potential of a makeup product containing 51.35% isodecyl isononanoate 
was evaluated in an RIPT involving 101 normal subjects ( 18 to 65 years old).98  The 3-week, induction phase consisted 
of 24-h semiocclusive patch applications to the upper back (between the scapulae).  Following a 2-week, non-treatment 
period, challenge patches were applied (24 h) to new sites on the back.   Induction and challenge reactions were scored 
immediately after patch removal according to the following scale:  0 (no visible skin reaction) to 4+ (erythema and 
edema with vesiculation).  Challenge reactions were also scored at 48 h and 72 h post-removal.   Six subjects each had 
either a ± (barely perceptible erythema) or 1+ (mild erythema) reaction during induction.  At challenge, one subject had 
a ± reaction at 48 h and 72 h and 2 subjects had a ± reaction at 72 h.  It was concluded that the makeup product had no 
dermal irritation or sensitization potential. 

Isononyl Isononanoate 
In a human repeated insult patch test (HRIPT),99 the skin irritation and sensitization potential of a lipstick 

containing 3.552%  isononyl isononanoate was evaluated.  The number of subjects at the beginning of the study was not 
stated; however, 53 subjects (ages not stated) satisfactorily completed the study.   A modified Draize HRIPT procedure 
was used.  Semi-occlusive patches containing the lipstick (0.2 g) were applied to the back for 24 h during induction and 
challenge phases.   Challenge patch applications were made to previously untreated sites, and reactions were scored at 
24 h and 72 h post-application.   Skin reactivity was not observed in any of the 53 subjects during the study. 

 
In another HRIPT (same procedure),100 the skin irritation and sensitization potential of another lipstick product 

containing 3.128% isononyl isononanoate was evaluated.  The number of subjects at the beginning of the study was not 
stated; however, 97 subjects (ages not stated) satisfactorily completed the study.  Skin reactivity was not observed in 
any of the 97 subjects during the study.  

Neopentyl Glycol Diisononanoate 
The skin sensitization potential of undiluted neopentyl glycol diisononanoate was evaluated in an RIPT using 

106 volunteers (males and females).49  The undiluted test substance (0.2 g) was applied to the upper back under an 
occlusive patch, for a total of 9 induction applications.  Following a 2-week non-treatment period, each subject was 
challenged at a new test site.  Reactions were scored at 24 h and 72 h post-application.  Neopentyl glycol 
diisononanoate did not induce skin irritation nor allergic contact sensitization in any of the subjects. 

SKIN SENSITIZATION 
  

Pelargonic acid and its esters are not sensitizers, based on the results of predictive human skin sensitization 
studies.  Negative results were reported for pelargoinic acid (12%), ethyl pelargonate (12%), and the following other 
esters (in formulation):  cetearyl isononanoate (1%), cholesteryl nonanoate (20.86%), isotridecyl isononanoate (4.3%), 
isodecyl isononanoate (2.6%), isononyl isononanoate (24.66%), and PEG-5 isononanoate (14.5%).  Provocative test 
results for istridecyl alcohol (5%) were also negative.    
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Predictive Tests 
Pelargonic Acid 
 According to Opdyke,37 pelargonic acid produced no sensitization reactions in 25 volunteers when tested at a 
concentration of 12% (in petrolatum) in a maximization test. 

Cetearyl Isononanoate 
 The skin sensitization potential of a liquid makeup remover containing 1.5% cetearyl isononanoate was 
evaluated in a maximization test using 25 healthy adult  volunteers (20 females, 5 males;18 to 65 years old).101  During 
induction, the test substance (0.05 ml) was applied, for 48 h, under a Webril cotton cloth patch (15 mm disc) secured 
with occlusive tape.  Each induction application was preceded by a 24-h sodium lauryl sulfate (SLS) patch application 
at the same site.  Applications were made to the upper outer arm.  Following a 10-day non-treatment period, a single 
challenge application of the test substance (48 h) was made to a new site on the opposite upper arm of each subject.   
Each challenge application was preceded by a 1-h SLS patch application.  Reactions were scored at 48h or 72 h 
according to the following scale: 0 (not sensitized) to 3 (strong sensitization).  Contact allergy was not observed in any 
of the subjects.  

Cholesteryl Nonanoate 
 The skin sensitization potential of a lipstick containing  20.86% cholesteryl nonanoate was evaluated in a 
maximization test using 28 healthy adult volunteers (10 males, 18 females; 21 to 57 years old).102  The test procedure 
was identical to that stated in the preceding maximization test on a makeup remover  containing ceteraryl isononanoate.  
Contact allergy was not observed in any of the subjects. 

Isotridecyl Isononanoate 
 In another study,103  the skin sensitization potential of a facial cream containing 4.3% isotridecyl isononanoate 
was evaluated in a maximization test using 28 healthy volunteers (8 males, 20 females; 19 to 63 years old).  The test 
procedure was identical to that stated in the human maximization test on a makeup remover containing cetearyl 
isononanoate earlier in the report text.  Contact allergy was not observed in any of the subjects. 

Isodecyl Isononanoate 
 The skin sensitization potential of a day cream containing 2.6% isodecyl isononanoate was evaluated in a 
maximization test using 26 healthy volunteers (4 males, 22 females; 26 to 65 years old).104  The test procedure was 
identical to that stated in the human maximization test on a makeup remover containing cetearyl  
isononanoate earlier in the report text.  Contact allergy was not observed in any of the subjects.  

Isononyl Isononanoate 
 The skin sensitization potential of a cream eye shadow containing 24.66% isononyl isononanoate was 
evaluated in a maximization test using 26 healthy volunteers (6 males, 20 females; 18 to 65 years old).105  The test 
procedure was identical to that stated in the human maximization test on a makeup remover containing cetearyl 
isononanoate earlier in the report text.  Contact allergy was not observed in any of the subjects. 

PEG-5 Isononanoate 
 The skin sensitization potential of an experimental formulation with the following composition was evaluated  
in an RIPT using 53 volunteers: PEG-5 isononanoate (14.5%), water, trideceth-9, sodium hydroxide, and  carbomer.50 
Concentrations of the remaining components were not stated.  The formulation (0.2 g) was applied, under an occlusive 
patch, to the upper back of each subject for a total of 9 induction applications.  After a 2-week non-treatment period, a 
challenge patch was applied to a new site.  Reactions were scored at 24 h and 72 h post-application.  Reactions were not 
observed during the study, and it was concluded that the formulation did not indicate a potential for allergic contact 
sensitization.   
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Ethyl Pelargonate 
 According to Opdyke,37  results for 12% ethyl pelargonate in petrolatum were negative in 25 volunteers 
evaluated in the maximization test. 

Provocative Test   
Isotridecyl Alcohol 
 Geier et al.106  evaluated the sensitization potential of isotridecyl alcohol (5% in petrolatum) using 229 
dermatitis patients (mean age = 39.3 years).  The patch application time was 1 or 2 days.  All tests were read at least 
until day 3.  The test substance did not induce sensitization in any of the subjects tested. 

EPIDERMAL PROLIFERATION AND APOPTOSIS 
 

 Pelargonic acid (80% in propanol) increased the density of proliferating keratinocytes and caused epidermal 
cell apoptosis and a transient decrease in keratinocyte proliferation.  

 
 Willis et al.107 investigated alterations in the proliferative capacity of human epidermis following topical 
exposure to pelargonic acid (80% [v/v] in propan-1-ol). Finn chambers containing the test substance were applied to the 
volar aspect of the forearm of each of 10 healthy, non-atopic male volunteers for 48 h.  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 < 0.05) increase in the density of proliferating keratinocytes (i.e., increase in 
mitotic activity).  
   
 Forsey et al.108 studied the effect of 80% pelargonic acid (in propan-1-ol) on Langerhans cells and on 
epidermal proliferation and apoptosis.  Punch biopsies were obtained from the volar forearm of 46 irritant contact 
dermatitis patients (25 males, 21 females; age range = 18 to 62) and 10 healthy subjects, following application of the 
test substance (Finn chambers) and vehicle control to the skin for up to 48 h.  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 keratinocyte 
proliferation after 24 h of exposure, but a return to basal levels was observed after 48 h.  Pelargonic acid induced 
epidermal cell apoptosis after only 6 h of exposure, and dramatically decreased the Langerhans cell number after 24 h 
and 48 h of exposure.  Apoptosis was induced in over half of the Langerhans cells that were present after 24 h and 48 h. 

EFFECT ON CD1a AND ICAM-1 EXPRESSION   
 

 Lindberg et al.109 investigated the possibility of differences in the interaction between different irritants 
(pelargonic acid and SLS) and immunological parameters in the epidermis using 9 healthy volunteers.  The reactions 
were evaluated by immunohistochemistry using monoclonal antibodies directed against CD1a, CD3, and intercellular 
adhesion molecule-1 (ICAM-1) molecules.  Initially, occlusive patch tests (Finn chambers) involving the following 3 
groups were conducted.  In group 1 (2 males, 1 female; ages: 26 to 52 years), 2% SLS and 4% SLS in distilled water 
(w/v) and distilled water alone were applied under occlusion for 24 h, and biopsies were obtained at 48 h.  In group 2 (3 
males; ages: 23 to 37 years), 20% pelargonic acid and 80% pelargonic acid in isopropanol (v/v), and isopropanol alone 
were applied under occlusion for 24 h, and biopsies were obtained at 48 h.  In group 3 (3 males; ages 24 to 25 years), 
4% SLS in water and 80% pelargonic acid in isopropanol were applied under occlusion for 24 h; biopsies were obtained 
immediately after Finn chamber removal. 
 
 At 48 h (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 h (group 3), the reactions to 4% SLS and 
80% pelargonic acid were similar.   Reactions were not induced by the distilled water or isopropanol vehicle.   At both 
24 h and 48 h, an exposure-related (SLS and pelargonic acid) increase in the number of CD3+ cells in the upper part of 
the dermis was observed.  A minor increase in CD3+ cells following exposure to distilled water, but not isopropanol, 
was also observed at 48h.  Few CD3+ cells were also identified in the epidermis following SLS and pelargonic acid 
exposure. 
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 Differences in ICAM-1 expression in the epidermis following SLS and pelargonic acid exposure were 
observed.  Following SLS exposure, an increase in ICAM-1+ keratinocytes at 24 h and 48 h was noted.  A tendency  
toward increased numbers of CD1a+ cells was noted at 48 h after treatment with 4% SLS.    A definite decrease in the 
number of CD1a+ cells was observed following exposure to 80% pelargonic acid.   ICAM-1-reactivity was not detected 
in the epidermis 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 of 9 
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 indicates primary irritancy.109   

CASE REPORTS 
Pelargonic Acid 
 Mathias et al.110 were authors of a case report on perioral leukoderma, simulating vitiligo, from the use of a 
toothpaste containing cinnamic aldehyde.   Pelargonic acid (10% and 20% aqueous solutions) was used as a positive 
irritant control in patch tests that were performed on the 25-year-old female subject.  Occlusive patches were applied for 
48 h, and reactions were scored at 48 h and 96 h according to the method of the North American Contact Dermatitis 
Group.  Both solutions of pelargonic acid produced erythema and slight induration, confined to patch test sites.  
Hyperpigmentation was observed at the sites of irritant reactions to pelargonic acid. 

Cetearyl Isononanoate 
 In a case report by Le Coz and Bressieux,111 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 
subject 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 subjects on days 2, 3, and 4.    

Isononyl Isononanoate 
 In a case report by Goossens et al.,112 a 40-year-old, non-atopic female presented with contact cheilitis 
following application of a lipstick product containing isononyl isononanoate in 2002.  In 2007, she presented 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 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 dilutions of isononyl isononanoate, from 20% (actual use concentration in product) to 1%.  The patient 
developed severe edema of the entire test site.  Patch test results for isononyl isononanoate (5% in ethanol) were 
negative in 20 control subjects.   Further patch testing in 2008 to identify possible cross-reactions did not yield further 
positive reactions. 
 

SUMMARY OF INFORMATION FROM EARLIER CIR SAFETY ASSESSMENTS 
 
The CIR Final Safety Assessment on propylene glycol esters and diesters included propylene glycol dipelargonate with 
a safe as used conclusion, but with a concern in the discussion regarding penetration enhancement with  propylene 
glycol dipelargonate.  Butyl, cetyl, isobutyl, isocetyl, isopropyl, myristyl, and octyl stearate (now ethylhexyl stearate) 
were reviewed as a group of fatty acid esters and found safe as used. Decyl and isodecyl oleate were reviewed together 
and found safe as used, based in part on the chemical similarity of the compounds and the corresponding similarities in 
the available animal and human safety test data. 

Propylene Glycol Esters and Diesters – including Propylene Glycol Dipelargonate 
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There were limited data on many of the 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 was a penetration enhancer.   

 
Overall, the Panel relied substantially on the prior reviews of  the following ingredients previously reviewed to 

demonstrate 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 concluded 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 successively oxidized at the β carbon to yield two carbon fractions.  The iso-fatty acids also follow that path, 
but, in addition, are oxidized at the ω carbon to ultimately form three carbon dicarboxylic acids.  The enzymes 
catalyzing the ω-hydroxylation are present in the mitochondrial and microsomal fractions, whereas the enzymes 
catalyzing further oxidation into carboxylic acids are in the soluble fractions of rat liver homogenate. 

 
In the discussion, the Panel did note a concern about dermal penetration enhancement with propylene glycol 

dipelargonate. 

Butyl, Cetyl, Isobutyl, Isocetyl, 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 noting 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 9,10-3H2-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 radiolabel was in the form of the isopropyl ester and, conversely, over 95% of the radiolabel 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 discussion noted  the absence of data on comedogenicity. 

Decyl and Isodecyl 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 nonanoate, cetyl isononanoate, cholesteryl nonanoate, diethylene glycol 
diethylhexanoate/diisononanoate, dipentaerythrityl pentaisononanoate, ethylhexyl isononanoate, isodecyl isononanoate, 
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isononyl isononanoate, isotridecyl isononanoate, tridecyl isononanoate, ethylhexyl pelargonate, neopentyl glycol 
diisononanoate, cetearyl nonanoate, cetyl isononanoate, dipentaerythrityl pentaisononanoate, neopentyl glycol 
diisononanoate, PEG-2 diisononanoate, PEG-5 isononanoate, pentaerythrityl tetraisononanaote, polyglyceryl-20 
octaisononanoate, and pentaerythrityl tetrapelargonate.  Current ingredient use 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.  

 
Pelargonic acid, a fatty acid, is absorbed and then metabolized by beta-oxidation in the body. The 

percutaneous absorption of isononyl alcohol was reported in an acute dermal toxicity study.  Iso-fatty acids and 
straight-chain fatty acids both are metabolized at the β carbon to yield two-carbon fractions by mitochondrial and 
microsomal fractions of rat liver homogenate.  Additionally, iso-fatty acids are oxidized at the ω carbon to ultimately 
form three-carbon dicarboxylic acids.  The enzymes catalyzing the ω-hydroxylation are present in the mitochondrial 
and microsomal fractions, whereas the enzymes catalyzing further oxidation into carboxylic acids are in the soluble 
fractions of rat liver homogenate. 

 
Octanol-water partition coefficient (logP) and molecular weight data included in the safety assessment may be 

used to predict the skin penetration potential of pelargonic acid and its esters/ester moieties.   Most of the ingredients 
reviewed in this safety assessment have a logP of > 5 and a mw of < 500.  Compounds with a logP of > 5 and a mw of  
> 500 are less likely to penetrate the skin.  For example,  cholesteryl nonanoate has a logP of 10 and a mw of  > 500, 
suggesting that dermal absorption is unlikely.  The skin penetration enhancement effect of pelargonic acid on other 
chemicals has been demonstrated in vitro using human stratum corneum and hairless rat skin.  
 
 An acute inhalation LC50 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 mg/m3 was reported.  Few and no deaths were reported for mice/rats and guinea pigs, respectively, 
following inhalation exposure to isononyl 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 

g/kg) or acute dermal toxicants (highest LD50 reported = 9 g/kg). 
 
 Short-term oral dosing with pelargonic acid (in diet) yielded LOELs of 5,000 ppm (for clinical pathology) and 
100 ppm (for antemortem data) in rats.  Overt signs of toxicity were not associated with higher doses in other short-term 
oral toxicity studies.  Short-term oral dosing with isononyl isononanoate induced liver and kidney toxicity in rats at 
doses up to 1,000 mg/kg/day.  Limited numbers of rats given isononyl alcohol at 1 mmol/kg/day had no overt signs of 
toxicity. The NOAEL for neopentyl glycol in rats was 100 mg/kg. Subchronic oral dosing with 1% ethyl pelargonate (in 
diet) did not result in any remarkable gross or microscopic findings in rats.  Repeated applications of  pelargonic acid 
(25% in mineral oil) to the skin of rabbits in a 28-day study did not cause death, 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 3,000 mg/kg was reported.  Short-term cutaneous dosing 
with isononyl isononanoate induced liver and adrenal toxicity in rats at doses up to 860 mg/kg/day. 
 

The ocular changes observed in a 28-day oral toxicity study (rats) on pelargonic acid were considered sporadic 
and unrelated to treatment.  In studies involving rabbits, pelargonic acid (0.1 ml) was severely irritating or mildly 
irritating.  Neither isononyl isononanoate nor ethylhexyl pelargonate (0.1 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 
reactions, 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.  The remaining studies involved rabbits only.  Isononyl isononanoate 
(unknown concentration) and undiluted PEG-5 isononanoate were slightly/mildly irritating and undiluted ethyl 
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pelargonate was moderately irritating to the skin; however, undiluted isononyl alcohol induced marked skin irritation.  
Skin irritation was not observed following the application of undiluted cetearyl nonanoate, cetearyl isononanoate, or 
undiluted ethylhexyl pelargonate.   

   
Both pelargonic acid in methyl ester and pelargonic acid in propyl ester (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 an RIPT, pelargonic acid (50% in corn oil) induced skin irritation, but not sensitization, in guinea pigs.  
Pelargonic acid esters (branched and straight-chain) were also irritants, but not sensitizers, in guinea pigs.  Mouse 
LLNA results were negative for 10% pelargonic acid and PEG-5 isononanoate. 

 
Daily doses of pelargonic acid up to 1,500 mg/kg/day did not induce reproductive effects in inseminated 

female rats.  Results from other studies support pelargonic acid daily doses of 1500 mg/kg/day as the no-observable-
effect-level for maternal/developmental toxicity in rats, and isononyl isononanoate daily doses of 300 mg/kg/day as the 
NOEL for developmental toxicity in rats.  Two branched-chain nonanols (perhaps incorrectly identified as isononanol) 
caused a marked degree of maternal and fetal toxicity in rats at daily doses of 7.5 and 10 mmol/kg/day and slight fetal 
effects at 5 mg/kg/day doses.  Neopentyl glycol at oral doses up to 1,000 mg/kg/day did not induce reproductive effects. 

 
While one mammalian cell assay of pelargonic acid was positive with metabolic activation (doses up to 600 

µg/ml), it was negative without metabolic activation.  All other bacterial, mammalian cell, and in vivo assays for 
pelargonic acid (doses up to 5,000 µg/plate or 5,000 mg/kg) and the following pelargonic acid esters (doses up to 5,000 
µg/plate) were negative: cetearyl nonanoate, ethylhexyl isononanoate, isononyl isononanoate, neopentyl glycol 
diisononanoate, and PEG-5 isononanoate.  Negative results were also reported for neopentyl glycol at doses up to 5,000 
µg/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 and the results of both predictive and provocative human 

skin irritation studies.  In predictive tests, pelargonic acid induced skin irritation at concentrations ranging from 5% to 
80%; ethyl pelargonate was a skin irritant at a concentration of 20%, but not 12%.  Predictive human skin irritation test 
results for undiluted cetearyl nonanoate and undiluted neopentyl glycol diisononanoate were negative, and the same 
was true for predictive human skin irritation and sensitization studies on cetearyl nonanoate, ethylhexyl isononanoate, 
and neopentyl glycol diisononanoate, all undiluted, and product formulations containing isodecyl isononanoate 
(51.35%) and isononyl isononanoate (3.552%).  Similarly, predictive human skin sensitization studies on 12% 
pelargonic acid, 12% ethyl pelargonate, and formulations containing the following pelargonic acid esters were negative:  
cetearyl isononanoate (1.5%), cholesteryl nonanoate (20.86%), isotridecyl isononanoate (4.3%), isodecyl isononanoate 
(2.6%), isononyl isononanoate (24.66%), and PEG-5 isononanoate (14.5%).  Results were negative for 5% isotridecyl 
alcohol in a provocative human skin sensitization study. 

 
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.    
   
Patch testing with Pelargonic acid caused skin irritation and hyperpigmentation in a single case report.  In 

other case reports, a moisturizing cream containing cetearyl isononanoate induced contact dermatitis and a lipstick 
containing 20% isononyl isononanoate induced contact cheilitis.  Patch test results for 4% cetearyl isononanoate and 
5% isononyl isononanoate were negative in healthy control subjects 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. Thus, the international nomenclature cosmetic ingredient (INCI) name 
for each pelargonic acid branched ester actually refers to a mixture with general properties that, in many instances, 
cannot be fully characterized. Regardless, the material, as supplied to the industry for use in cosmetics, is the same 
material that is used in safety testing. 
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 The Expert Panel noted the availability of  acute inhalation toxicity data on pelargonic acid, isononanoic acid, 
and isononyl alcohol, but not on any other of the 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 µm) and pump hair sprays (>80 µm) is large compared to respirable particle sizes (≤10 
µm).  
 
 Because animal sources of cetearyl isononanoate, cetyl isononanoate, cholesteryl nonanoate, 
dihydrocholesteryl nonanoate, 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 ingredients must be free of detectable pathogenic viruses or infectious 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 discussed that this group of ingredients contains both iso (branched) fatty acid esters and 
straight-chain fatty acid esters.  While the metabolic fate of branched esters, alcohols, and fatty acids is still unknown, 
limited data on metabolism of iso forms versus straight-chain forms in rat liver homogenates indicated that both are 
oxidized in a similar fashion, but that the iso form additionally may be oxidized at an additional hydrolysis site.  
 

The Expert Panel also recognized that pelargonic acid and related ingredients, because of the skin penetration 
enhancement property of pelargoinc acid in the presence of p-aminobenzoic acid, could enhance the penetration of  
similar chemicals, possibly cosmetic ingredients, through the skin.  The Panel cautioned 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 
concentrations 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 nonanoate and 
neopentyl glycol diisononanoate, both undiluted, did not induce sensitization in human RIPTs.  Other data indicate that  
the highest ester concentration 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.  Based on 
negative results for sensitization at high ingredient test concentrations, 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 diisononanoate, cetearyl isononanoate, cetearyl 

nonanoate, cetyl isononanoate, cholesteryl nonanoate, diethylene glycol diethyl-hexanoate/diisononanoate,  
dipentaerythrityl pentaisononanoate, ethylhexyl isononanoate, isodecyl isononanoate, isononyl isononanoate, 
isotridecyl isononanoate, neopentyl glycol diisononanoate, PEG-2 diisononanoate, PEG-5 isononanoate, pentaerythrityl 
tetraisononanaote, polyglyceryl-20 octaisononanoate,  tridecyl isononanoate,  ethylhexyl pelargonate, pentaerythrityl 
tetrapelargonate, cellobiose octanonanoate, diethylene glycol diisononanoate, dihydrocholesteryl nonanoate, glycereth-7 
diisononanoate, isostearyl isononanoate, phytosteryl nonanoate, propylene glycol diisononanoate, ethyl pelargonate, 
isobutyl pelargonate, methyl pelargonate, neopentyl glycol dicaprylate/dipelargonate/dicaprate, and pelargonic acid  are 
safe as cosmetic ingredients in the present practices of use and concentration described in this safety assessment.1 
 
   

 

                                                           
1 Were ingredients in this group not in current use to be used in the future, the expectation is that they would 

be used in product categories and at concentrations comparable to others in the group. 
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Table 1. Pelargonic Acid and its Nonanoate Esters15    
Chemical Names Definition Functions in Cosmetics 

pelargonic acid; nonanoic acid; nonoic acid; 
nonylic acid; 1-octanecarboxylic acid; pelargic 
acid; pergonic acid; CAS No. 112-05-0 

an acid that conforms to the formula in 
figure 1 

fragrance ingredients; surfactants – 
cleansing agents; surfactants – 
emulsifying agents 

butylene glycol diisononanoate; trade name: 
cetiol FC 

the diester of butylene glycol and 
branched chain nonanoic acids 
 

skin-conditioning agents – emollient; 
skin-conditioning agents – occlusive; 
viscosity increasing agents – 
nonaqueous 

cellobiose octanonanoate; α-D-glycopyranose, 
4-O-[2,3,4,6-tetrakis-O-(1-oxononyl)-β-D- 
glucopyranosyl]- ,tetranonanoate; CAS No. 
172585-66-9; trade name: alpha-D-cellobiose 
octanonanoate 

the octaester formed by the reaction of 
α-D-cellobiose and nonanoic anhydride 
 
 

viscosity increasing agents – 
nonaqueous 
 

cetearyl isononanoate; isononanoic acid, 
cetyl/stearyl ether; tradenames: AEC cetearyl 
isononanoate; cetiol SN; dub IN 1618; saboderm 
CSN; and tegosoft CI 

the ester of cetearyl alcohol and a 
branched chain nonanoic acid 
 
 

hair conditioning agents; skin-
conditioning agents – emollient 
 

cetearyl nonanoate; trade name: SymMollient S 
181598 
 

the organic compound that conforms to 
the formula in figure 1,  where R 
represents the cetearyl group 

skin-conditioning agents – emollient 
 

cetyl isononanoate; isononanoic acid, hexadecyl 
ester; CAS No. 84878-33-1 

the ester of cetyl alcohol with a 
branched chain nonanoic acid 

skin-conditioning agents – emollient 
 

cholesteryl nonanoate; cholesterin pelargonate; 
cholesteryl nonylate; cholesteryl pelargonate; 
CAS No. 1182-66-7; trade name: yofco LC-CN 

the ester of cholesterol and nonanoic 
acid 

not reported 

diethylene glycol 
diethylhexanoate/diisononanoate 

the diester of a mixture of 2-
ethylhexanoic acid and isononanoic 
acids and diethylene glycol 

Hair conditioning agents; plasticizers; 
skin-conditioning agents – emollient 

diethylene glycol diisononanoate; isononanoic 
acid, oxydi-2,1-ethanediyl ester; PEG-2 
diisononanoate; CAS Nos. 106-01-4;190282-37-
2 

the diester of diethylene glycol and 
isononanoic acid 
 

hair conditioning agents; plasticizers; 
skin-conditioning agents – emollient 
 

dihydrocholesteryl nonanoate the ester of dihydrocholesterol and 
nonanoic acid 

skin-conditioning agents – emollient 
 

dipentaerythrityl pentaisononanoate; CAS 
No. 84418-63-3; trade name: dub vinyl 
 

the pentaester of isononanoic acid with 
a dimer of pentaerythritol 

skin-conditioning agents – emollient; 
viscosity increasing agents – 
nonaqueous 

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 
INO; ES 108109; HallStar octyl isononanoate; 
isolanoate; pelemol 89; schercemol OISN 

the ester of 2-ethyl-hexyl alcohol and a 
branched chain nonanoic acid 
 

skin-conditioning agents – emollient 
 

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-7DI 

the diester of isononanoic acid and 
glycereth-7 

skin-conditioning agents – emollient; 
solvents 
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Table 1. Pelargonic Acid and its Nonanoate Esters15    
Chemical Names Definition Functions in Cosmetics 

isodecyl 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 109; dub INID; KAK 109 

the ester of branched chain decyl 
alcohols and branched chain nonanoic 
acid that conforms to the structure in 
figure 1 

skin-conditioning agents – emollient 

isononyl isononanoate; hexanoic acid, 3,5,5-
trimethyl-, 3,5,5-tri-methylhexyl ester; 
isononanoic acid, isononyl ester; 3,5,5-
trimethylhexa-noic acid, 3,5,5-trimethylhexyl 
ester; 3,5,5-trimethylhexyl-3,5,5-trimethyl-
hexanoate; CAS Nos. 42131-25-9 and 59219-
71-5; trade names: AEC isononyl isononanoate; 
dermol 99; dub ININ; hatcol 5131; KAK 99; 
lanol 99; pelemol IN-2; saboderm ISN; salacos 
99 

the ester of a branched chain nonyl 
alcohol with a branched chain nonanoic 
acid 
 

skin-conditioning agents – emollient 
 

isostearyl isononanoate; hexanoic acid, 3,5,5-
trimethyl-, isooctadecyl ester; CAS Nos. 90967-
66-1and 163564-45-2; trade name: lanol 189 

the ester of isostearyl alcohol and 
isononanoic acid 
 
 

skin-conditioning agents – emollient 
 

isotridecyl isononanoate; hexanoic acid, 3,5,5-
trimethyl-, isooctadecyl ester; isononanoic acid, 
isotridecyl ester; isotridecyl 3,5,5-trimethylhexa-
noic acid; CAS Nos. 42131-27-1 and 59231-37-
7; trade names: AEC isotridecyl isononanoate; 
dub INI; KAK 129; OriStar ITIN; salacos 913 

the ester of isotridecyl alcohol and 
isonona-noic acid 
 

skin-conditioning agents – emollient 
 

neopentyl glycol diisononanoate;  CAS No. 
137636-04-5; trade names: NPDIN; 
SymMollient L 177205 
 

the organic compound that conforms to 
the structure in figure 1 
 

skin-conditioning agents – emollient 
 

PEG-2 diisononanoate; polyethylene glycol 
100 diisononanoate; polyoxy-ethylene (2) 
diisononanoate; 

the polyethylene glycol diester of 
isononanoic acid that conforms to the 
structure in figure 1, where n has an 
average value of 2 

surfactants – emulsifying agents 
 

PEG-5 isononanoate the organic compound that conforms 
generally to the structure in figure 1, 
where n has an average value of 5 

surfactants – emulsifying agents 
 

pentaerythrityl tetraisononanoate; 2,2-bis[[(1-
oxoisononyl)oxy]methyl] 
-1,3-propanediyl isononanoate; isononanoic 
acid, 2,2-bis[[(1-oxoisononyl)oxy]methyl]-1,3-
propanediyl ester; CAS No. 93803-89-5; trade 
name: pelemol P-49 

the tetraester of pentaerythritol and a 
branched chain nonanoic acid. It 
conforms generally to the structure in 
figure 1, where RCO- represents the 
isononanoic acid radical 
 

skin-conditioning agents – occlusive; 
viscosity increasing agents – 
nonaqueous 
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Table 1. Pelargonic Acid and its Nonanoate Esters15    
Chemical Names Definition Functions in Cosmetics 

phytosteryl nonanoate; trade name: yofco LC-
PN 
 

the ester of phyto-sterol and nonanoic 
acid 
 

hair conditioning agents; skin-
conditioning agents – miscellaneous 
 

polyglyceryl-20 octaisononanoate; trade name: 
sunsoft Q-98U 

the octaester of isononanoic acid and 
polyglycerin-20 

surfactants – cleansing agents; 
surfactants – emulsifying agents; 
surfactants – solubilizing agents 

propylene glycol diisononanoate; isononanoic 
acid, 1-methyl-1,2-ethanediyl ester; CAS No. 
125804-17-3; trade names: AEC propylene 
glycol diisononanoate; dermol PGDI 

the diester of propylene glycol and 
branched chain nonanoic acids 
 

skin-conditioning agents – occlusive; 
viscosity increasing agents – 
nonaqueous 
 

tridecyl isononanoate; hexanoic acid, 3,5,5-
trimethyl-, tridecyl ester; 
isononanoic acid, tridecyl ester; 
3,5,5-trimethylhexanoic acid, tridecyl ester; 
CAS No. 125804-18-4; trade name: dermol 139 

the ester of tridecyl alcohol and 
isononanoic acid that conforms to the 
structure in figure 1 
 

skin-conditioning agents – emollient 

ethylhexyl  pelargonate; 2-ethylhexyl 
pelargonate; nonanoic acid, w-ethylhexyl ester; 
octyl pelargonate; CAS No. 59587-44-9; trade 
names: AEC ethylhexyl pelargonate; bernel ester 
OPG; crodamol OPG; dub PEO; jeechem OPG; 
pelemol OPG; schercemol OPG ester 

ester of 2-ethylhexyl alcohol and 
pelargonic acid that conforms to the 
structure in figure 1 

Skin-conditioning agents – emollient 

ethyl pelargonate; ethyl nonanoate; nonanoic 
acid, ethyl ester; CAS No. 123-29-5 

ester of ethyl alcohol and pelargonic 
acid that conforms to the structure in 
figure 1 

fragrance ingredients; hair conditioning 
agents; skin-conditioning agents – 
emollient 

isobutyl pelargonate; isobutyl nonanoate; 2-
methylpropyl nonanoate; nonanoic acid, isobutyl 
ester; nonanoic acid, 2-methypropyl ester; CAS 
No. 30982-03-7; trade name: AEC isobutyl 
pelargonate 

ester of isobutyl alcohol and pelargonic 
acid that conforms to the structure in 
figure 1 

fragrance ingredients; skin-conditioning 
agents – emollient 

methyl pelargonate; methyl nonanoate; 
nonanoic acid, methyl ester; pelargonic acid 
methyl ester; CAS No. 1731-84-6 

ester of methyl alcohol and pelargonic 
acid that conforms to the structure in 
figure 1 

fragrance ingredients; skin-conditioning 
agents – emollient 

neopentyl glycol 
dicaprylate/dipelargonate/dicaprate 

diester of neopentyl glycol and a blend 
of caprylic, pelargonic, and capric acids 

skin-conditioning agents – emollient; 
viscosity increasing agents – 
nonaqueous 

pentaerythrityl tetrapelargonate; 2,2-bis[[(1-
oxononyl)oxy]methyl]-1,3-propanediyl 
nonanoate; nonanoic acid, 2,2-bis[[(1-
oxononyl)oxy]methyl]-1,3-propanediyl ester; 
CAS No. 14450-05-6; trade name: pelemol PTP 

tetraester of pentaerythritol and 
pelargonic acid that conforms to the 
structure in figure 1 

binders; skin-conditioning agents – 
occlusive; viscosity increasing agents – 
nonaqueous 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

Pelargonic Acid 

Form 
 

Oily, colorless liquid Lewis113  

Molecular weight  158.24  STN17   

Density 0.9055 @ 20̊/4̊C 
0.9839 g/cm3 @ 20̊C 
0.921 ± 0.06 g/cm3 @ 20̊C 
(calculated value) 

Lewis113  
STN17  

Solubility 
 
 
    

Miscible with water and methanol 
 
 
 
Very slightly soluble in water 

Committee of Revision of the 
United States Pharmacopeial 
Convention114   
 
Lewis113  

Refractive index 1.4456 @ 20̊C and 589.3 nm STN17  

Vapor pressure   8.67E-03 Torr (calculated)  ACD Labs115 

Melting point 12̊C 
12.3 ̊C 

Lewis113 
STN17  

Freezing point 12.24̊C Lewis113  

Boiling point 
 

254.4̊C @ 760 Torr 
254.9 ± 3̊C @ 760 Torr (calculated)  

ACD Labs115 

Flash point  100.0 ± 0̊C (calculated)  ″ 

Enthalpy of vaporization 52.03 ± 3.0 kJ/mol (calculated) ″ 

pKa    4.78 ± 0.10 (calculated) ″ 

logP 3.434 ± 0.184 @ 25̊C (calculated) ″ 

Butylene Glycol Diisononanoate 

Molecular weight 370.57 ChemDraw116 

Melting point 391.86ºK (118.71°C (calculated) " 

Boiling point 818.52ºK (545.37°C) (calculated) " 

logP 6.37 (calculated) " 

Cetearyl Isononanoate (Tegosoft CI) 

Form Yellowish liquid Evonik Industries117 

Refractive index  1.4450 to 1.4500 (specification) Evonik Industries118 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

Density 0.854 to 0.858 g/ml (specification); 
≈ 0.85 g/cm3 @ 68°F 

Evonik Industries117, 118 

Solubility Insoluble in water Evonik Industries117 

Viscosity, according to Höppler 
(mPas)  

≈ 16 @ 25°C Evonik Industries119 

Volatility 0% in water Evonik Industries 117 

Melting temperature < 59°F (15°C) Evonik Industries117 

Flash point >212°F (100°C) Evonik Industries117 

Solidifications point ≤ 15.0°C (specification) Evonik Industries118 

Hydroxyl value ≤ 1.0  mg KOH/g (specification) ″ 

Iodine value ≤ 1.0 g l/100g (specification) ″ 

Acid value ≤ 0.2 mg KOH/g (specification) ″ 

Saponification value 140.0 to 146.0 mg KOH/g 
(specification) 

″ 

Heavy metals content  20 ppm maximum (Cu; Pb; Sn; Pt; 
Pd; Hg; As; Cd; Ni); < 1 ppm (Hg; 
As; Cd; Ni respective) 

Evonik Industries26  

Cellobiose Octanonanoate 

Molecular weight 1464.08  STN17  

Density  
 

1.05 ± 0.1 g/cm3 @ 20̊C (calculated) ″  

Vapor pressure 0 Torr @ 25̊C (calculated) ″ 

Boiling point 1115.1 ± 65̊C @ 760 Torr 
(calculated) 

″ 

Flash point 371.9 ± 34.3 ̊C (calculated) ″ 

Enthalpy of vaporization 164.52 ± 3.0 kJ/mol @ 760 Torr 
(calculated) 

″ 

log P 32.470 ± 0.860 @ 25̊C (calculated ) ″ 

Cetyl Isononanoate 

Molecular weight 382.66 ChemDraw116 

Melting point 398.34ºK (125.19°C) (calculated) ″ 

Boiling point 829.38ºK (556.23°C) (calculated) ″ 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

logP 9.28 (calculated) ChemDraw116 

Cholesteryl Nonanoate 

Molecular weight 526.88 (calculated) STN17,17     

Density  
    

0.97 ± 0.1 g/cm3 @ 20̊C and 760 
Torr (calculated) 

″ 

Optical rotation - 30̊@ concentration of 1.0 g/100 ml 
in chloroform 

″ 

Vapor pressure 2.77E-13 Torr @ 25̊C (calculated) ″ 

Melting point 80°C (calculated) ″ 

Boiling point 576.3 ± 29̊C @ 760 Torr 
(calculated) 

″ 

Flash point  300.8 ± 11.8 ̊C (calculated) ″ 

Enthalpy of vaporization 86.30 ± 3.0 kJ/mol @ 760 Torr 
(calculated) 

″ 

logP 14.4245 ± 0.299 @ 25 ̊C (calculated) ″ 

Diethylene Glycol Diethylhexanoate/Diisononanoate 

Molecular weight 576.85 ChemDraw116 

Diethylene Glycol Diisononanoate 

Molecular weight 386.57 ChemDraw116 

Melting point 414.09ºK (140.94°C) (calculated) ″ 

Boiling point 890.94ºK (617.79°C) (calculated) ″ 

logP 5.65 (calculated) ″ 

Dihydrocholesteryl Nonanoate 

Molecular weight 528.89 ChemDraw116 

Dipentaerythrityl Pentaisononanoate 

Molecular weight 922.38 ChemDraw116 

Ethylhexyl Isononanoate 

Molecular weight 270.45 ChemDraw116 

Melting point 293.18ºK (20.03°C) (calculated) ″ 

Boiling point 645.9ºK (372.75°C) (calculated) ″ 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

logP 5.91 (calculated) ChemDraw116 

Isodecyl Isononanoate 

Molecular weight 298.50 ChemDraw116 

Refractive index 1.437 to 1.439 @ 25̊C 
(specification) 

Nikitakis and McEwen120   

Specific gravity 0.852 to 0.858 @ 25̊/25̊C 
(specification) 

″ 

Acid value 1.0 maximum (specification) ″ 

Saponification value 175 to 192 (specification) ″ 

Iodine value 0.5 maximum (specification) ″ 

Melting point 315.72ºK (42.57°C) (calculated) ChemDraw116 

Boiling point 691.66ºK (418.51°C) (calculated) ″ 

logP 6.68 (calculated) ″ 

Isononyl Isononanoate 

Molecular weight 284.48 ChemDraw116 

Refractive index 1.4340 to 1.4360 @ 25̊C 
(specification) 

Nikitakis and McEwen120 

Specific gravity 0.849 to 0.855 @ 25̊/25̊C 
(specification) 

″ 

Acid value 1.0 maximum (specification) ″ 

Saponification value 192 to 202 (specification) ″ 

Iodine value 0.5 maximum (specification) ″ 

Melting point 304.45ºK (31.3°C) ChemDraw116 

Boiling point 668.78ºK (395.63°C) ″ 

logP 6.27 (calculated) ″ 

Isononyl Isononanoate (Tegosoft INI) 

Form Colorless to slightly yellow liquid Evonik Industries121 

Density 0.865 g/cm3 at 71.60°F (22°C) ″ 

Solubility Insoluble in water ″ 

Viscosity, dynamic 5.5 mPa.s @ 20°C ″ 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

Boiling temperature 273.20 to 280.40°F (138°C) @ 1.3 
hPa 

Evonik Industries121 

Flash point 305.60°F (152°C) ″ 

Hydroxyl value ≤ 5.0 mg KOH/g (specification) Evonik Industries122 

Iodine value ≤ 0.50 g l/100 g (specification) ″ 

Acid value ≤ 0.20 mg KOH/g (specification) ″ 

Saponification value 185 to 200 mg KOH/g 
(specification) 

″ 

Water content ≤ 0.30 % (specification) ″ 

Heavy metals content 20 ppm maximum (Cu; Pb; Sn; Pt; 
Pd; Hg; As; Cd; Ni); < 1 ppm (Hg; 
As; Cd; Ni respective) 

Evonik Industries27 

Isostearyl Isononanoate 

Molecular weight 410.72 ChemDraw116 

Melting point 405.88ºK (132.73°C) (calculated) ″ 

Boiling point 874.7ºK (601.55°C) (calculated) ″ 

logP 10.02 (calculated) ″ 

Isotridecyl Isononanoate 

Molecular weight 340.58 ChemDraw116 

Refractive index 1.433 to 1.445 @ 25̊C 
(specification) 

Nikitakis and McEwen120 

Specific gravity 0.859 to 0.861 @ 25̊/25̊C 
(specification) 

″ 

Acid value 1.0 maximum (specification) ″ 

Saponification value 155 to 165 (specification) ″ 

Iodine value 0.5 maximum (specification) ″ 

Melting point 349.53ºK (76.38°C) (calculated) ChemDraw116 

Boiling point 760.3ºK (487.15°C) (calculated) ″ 

logP 7.94 (calculated) ″ 

Neopentyl Glycol Diisononanoate 

Molecular weight 384.59 ChemDraw116 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

Melting point 405.55ºK (132.4°C) (calculated) ChemDraw116 

Boiling point 838.17ºK (565.02°C) (calculated) ChemDraw116 

logP 7.03 (calculated) ″ 

Pentaerythrityl Tetraisononanoate 

Molecular weight 697.04 ChemDraw116 

Propylene Glycol Diisononanoate 

Molecular weight 356.54 ChemDraw116 

Melting point 365.59ºK (92.44°C) (calculated) ″ 

Boiling point 795.2ºK (522.05°C) (calculated) ″ 

logP 6.13 (calculated) ″ 

Tridecyl Isononanoate 

Molecular weight 340.58 ChemDraw116 

Melting point 364.53ºK (91.38°C) (calculated) ″ 

Boiling point 760.74ºK (487.59°C) (calculated) ″ 

logP 8.02 (calculated) ″ 

Ethylhexyl Pelargonate 

Molecular weight 270.45  STN 17 

Density 0.864 ± 0.06 g/cm3 @ 20°C ″ 

Mass intrinsic solubility 0.0022 g/l @ 25°C (calculated)  ″ 

Molar intrinsic solubility 0.0000081 mol/l @ 25°C 
(calculated) 

″ 

Boiling Point 311.8 ± 10.0°C @ 760 Torr 
(calculated) 

″ 

Melting point 308.18ºK (35.03°C) (calculated) ChemDraw116 

Vapor pressure 5.49E-04 Torr @ 25°C (calculated) STN 17 

Enthalpy of vaporization 55.28 ± 3.0 kJ/mol @ 760 Torr 
(calculated) 

″ 

Flash point 144.1 ± 8.8°C (calculated) ″ 

logP 7.432 ± 0.212 @ 25°C (calculated) ″ 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

Ethyl Pelargonate 

Molecular weight 186.29  STN17 

Density 0.872 ± 0.06 g/cm3 @ 20°C 
(calculated) 

″ 

Refractive index 1.43367 @ 15°C ″ 

Mass intrinsic solubility 0.17 g/l @ 25°C (calculated) ″ 

Molar intrinsic solubility 0.0092 mol/l @ 25°C (calculated) ″ 

Boiling  point 225.5 to 227.5°C; 220.0 ± 0°C @ 
760 Torr (calculated) 

″ 

Melting point -36.7°C (calculated) ″ 

Vapor pressure 1.16E-01 Torr @ 25°C (calculated) ″ 

Enthalpy of vaporization  45.64 ± 3.0 kJ/mol @ 760 Torr 
(calculated) 

″ 

Flash point 94.4 ± 0°C (calculated) ″ 

logP 4.428 ± 0.206 @ 25°C (calculated) ″ 

Isobutyl Pelargonate 

Molecular weight 214.34 (calculated) STN17 

Density 0.867 ± 0.06 g/cm3 @ 20°C 
(calculated) 

″ 

Mass intrinsic solubility 0.041 g/l @ 25°C (calculated) ″ 

Molar intrinsic solubility 0.00019 mol/l @ 25°C (calculated) ″ 

Boiling point 248.9 ± 8°C @ 760 Torr 
(calculated) 

″ 

Melting point 263.1ºK (-10.05°C) (calculated) ChemDraw116 

Vapor pressure 2.36E-02 Torr @ 25°C (calculated) STN17 

Enthalpy of vaporization 48.61 ± 3.0 kJ/mol @ 760 Torr 
(calculated) 

″ 

Flash point 104.7 ± 8.3°C (calculated) ″ 

logP 5.307 ± 0.212 @ 25°C (calculated) ″ 

Methyl Pelargonate 

Molecular weight 172.26 (calculated) STN 17 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

Density 0.8655 g/ cm3 @ 25°C; 0.874 ± 0.06 
g/cm3 @ 20°C and 760 Torr 
(calculated) 

STN 17 

Refractive index 1.4205 @ 20°C and 589.3 nm; 
1.41395 @ 25°C and 589.3 nm 

″ 

Mass intrinsic solubility 0.36 g/l @ 25°C (calculated) ″ 

Molar intrinsic solubility 0.0021 mol/l @ 25°C (calculated) ″ 

Boiling point 213.5 and 122.0°C; 210.3 ± 3°C @ 
760 Torr (calculated) 

″ 

Melting point 244.29ºK (-28.86°C) (calculated) ChemDraw116 

Vapor pressure 1.93E-01 Torr @ 25°C (calculated) STN17 

Enthalpy of vaporization 44.66 ± 3.0 kJ/mol @ 760 Torr 
(calculated) 

″ 

Flash point 84.4 ± 0°C (calculated) ″ 

logP 3.896 ± 0.205 @ 25°C (calculated) ″ 

Neopentyl Glycol Dicaprylate/Dipelargonate/Dicaprate 

Molecular weight 1017.55 ChemDraw116 

PEG-2 Diisononanoate 

Molecular weight 574.75 ChemDraw116 

PEG-5 Isononanoate 

Molecular weight 199.35 ChemDraw116 

Pentaerythrityl Tetrapelargonate 

Molecular weight 697.04 (calculated) STN17 

Density 0.969 ± 0.06 g/cm3 @ 20°C and 760 
Torr (calculated) 

″ 

Mass intrinsic solubility 0.00000077 g/l @ 25°C (calculated) ″ 

Molar intrinsic solubility 0.0000000011 mol/l @ 25°C 
(calculated) 

″ 

Boiling point 699.1 ± 50°C @ 760 Torr 
(calculated) 

″ 

Melting point 12°C (calculated) ″ 

Vapor pressure 2.16E-19 Torr @ 25°C (calculated) ″ 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

Enthalpy of vaporization 102.35 ± 3.0 kJ/mol @ 760 Torr 
(calculated) 

STN17 

Flash point 273.5 ± 30.2 °C (calculated) ″ 

logP 14.879 ± 0.360 @ 25°C (calculated) ″ 

Isononanoic Acid 

Molecular weight 158.24  STN17 

Density 0.919 ± 0.06 g/cm3 @ 20°C and 760 
Torr (calculated) 

″ 

Refractive index 1.4304 @ @ 21°C and 589.3 nm ″ 

Mass intrinsic solubility 0.52 g/l @ 25°C (calculated) ″ 

Molar intrinsic solubility 0.0033 mol/l @ 25°C (calculated) ″ 

Boiling point 248°C @ 765 Torr and 253.4 ± 8°C 
@ 760 Torr (calculated) 

″ 

Melting point 3 to 5ºC (calculated) ″ 

Vapor pressure 5.70E-03 Torr @ 25°C (calculated) ″ 

Enthalpy of vaporization 54.04 ± 6.0 kJ/mol @ 760 Torr 
(calculated) 

″ 

Flash point 129.7 ± 6.9°C (calculated) ″ 

logP 3.250 ± 0.194 @ 25ºC (calculated) ″ 

Isononyl Alcohol 

Molecular weight 144.25 ChemDraw116 

Boiling point 100°C @ 13 Torr STN17 

Melting point 64 to 65ºC ″ 

logP 3.22 SRC123 

Isotridecyl Alcohol   

Molecular weight 200.36 ChemDraw116 

Melting point 281.59ºK (8.44°C) (calculated) ″ 

Boiling point 588.78ºK (315.63°C) (calculated) ″ 

logP 5.19 (calculated) SRC123 

Neopentyl glycol 

Molecular weight 104.149 STN124 
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 Table 2. Chemical and Physical Properties  

Property  Value Reference 

Density 1.1 g/cm3 National Institute for Occupational 
Safety and Health (NIOSH)125 

Impurities Neopentyl glycol formic acid ester 
and neopentyl glycol isolactic acid 
ester 

Organisation for Economic Coop-
eration and Development (OECD)28 

Water solubility 190 g/100 ml @ 25ºC (65%) ″ 

Melting point 127 ºC (solvent = benzene) STN124 “ 

Boiling point 206 ºC @ 747 Torr ″ 

Flash point 107ºC NIOSH 2010125 

Autoignition temperature 388 ºC ″ 

Explosive limits 1.1 to 11.4 vol% in air ″ 

Vapor pressure 0.00217522 to 0.0551305 Torr @ 
10.74 to 38.14ºC 

30 mmHg @140ºC and 760 mmHg 
@ 211ºC 

 

″ 

 
OECD 28 

Enthalpy of fusion 4590 J/mol ″ 

Enthalpy of vaporization 87,320 J/mol @ 25.24ºC ″ 

Enthalpy of phase transition 14,100 J/mol ″ 

Heat capacity 193.48 to 202.21 J/mol *K @ 31.85 
to 39.35ºC 

″ 

Thermal decomposition Occurs at > 120ºC in strong base.   ″ 

Thermal decomposition products Methanol, isobutanol, isobutyl 
aldehyde, formaldehyde, etc. 

″ 

logP 0.12 @25ºC  ″ 
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Table 3. Current Cosmetic Product Uses and Concentrations of Nonanoates and Pelargonic Acid30,31 
 

Product Category  
(FDA 2009) 

2009 uses (total number of 
products in category; FDA 2009)

2009 concentrations 
(Personal Care Products Council 

2009) 
(%) 

butylene glycol diisononanoate   
Skin care products   
Skin cleansing creams, lotions, liquids, and pads - 17 
Total uses/ranges for butylene glycol diisononanoate - 17 

cetearyl isononanoate   
Eye  makeup   
Eyeliner 2 (684) - 
Eye shadow 5 (1196) 0.05 
Eye lotion 4 (177) - 
Eye makeup remover 1 (131) - 
Other 3 (288) - 
Fragrance products   
Other 3 (399) 27 to 50 
Noncoloring hair products 1 (1097)  
Tonics, dressings, etc.  - 
Makeup   
Blushers 1(539) 8 
Face powders 2 (613) 0.05 to 11 
Foundations 4 (635) 10 
Lipstick 1 (1912) - 
Makeup bases 1 (164) - 
Other 3 (406 12 
Nail care products   
Creams and lotions 1 (17) - 
Other 1 (124) - 
Personal hygiene products   
Other 2 (514) - 
Shaving products   
Aftershave lotion 1 (395) 3 to 6 
Preshave lotions 1 (27) - 
Skin care products   
Skin cleansing creams, lotions, liquids, and pads 10 (1368) 2 to 3 
Face and neck lotions 12 (1195) 0.07 to 8 
Body and hand lotions 14 (1513) 3 to 5 
Foot powders and sprays 1 (48) - 
Moisturizers 29 (2039) 2 
Night creams and lotions 6 (343) 2 
Paste masks (mud packs) 1 (418) - 
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 48

Product Category  
(FDA 2009) 

2009 uses (total number of 
products in category; FDA 2009)

2009 concentrations 
(Personal Care Products Council 

2009) 
(%) 

Other 9 (1244) - 
Suntan products   
Indoor tanning preparations 3 (200) - 
Other 1 (62) - 
Total uses/ranges for cetearyl isononanoate 123 0.05 to 50 

cetearyl nonanoate   
Skin care products   
Body and hand lotions - 3 
Total uses/ranges for cetearyl nonanoate - 3 

cetyl isononanoate   
Eye makeup   
Eye lotion - 1 
Noncoloring hair products   
Tonics, dressings, etc. - 1 
Skin care products   
Body and hand lotions - 3 
Moisturizers - 5 
Other - 1 
Total uses/ranges for cetyl isononanoate - 1 to 5 
cholesteryl nonanoate   
Eye makeup   
Eye lotion 2 (117) - 
Other 1 (288) - 
Noncoloring hair products   
Conditioners - 0.01 
Shampoos - 0.01 
Makeup   
Lipstick - 20 to 30 
Skin care products   
Face and neck lotions - 0.04 
Moisturizers - 0.06 
Paste masks (mud packs) - 0.03 
Hair coloring products  - 
Dyes and colors 13 (2481) - 
Makeup   
Lipstick 1 (1912) - 
Makeup bases 1 (164) - 
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Product Category  
(FDA 2009) 

2009 uses (total number of 
products in category; FDA 2009)

2009 concentrations 
(Personal Care Products Council 

2009) 
(%) 

Skin care products   
Face and neck lotions 8 (1195) - 
Moisturizers 3 (2039) - 
Paste masks (mud packs) 6 (418) - 
Skin fresheners 1 (285) - 
Other 2 (1244) - 
Total uses/ranges for cholesteryl nonanoate 38 0.01 to 30 

diethylene glycol diethylhexanoate/diisononanoate   
Fragrance products   
Powders 5 (278) 19 
Makeup   
Foundations 1 (635) 18 
Lipstick 9 (1912) - 
Other 1 (406) - 
Total uses/ranges for diethylene glycol 
diethylhexanoate/diisononanoate 

16 18 to 19 

dipentaerythrityl pentaisononanoate   
Makeup   
Lipstick - 9 
Nail care products   
Nail polish and enamel - 13 
Total uses/ranges for dipentaerythrityl 
pentaisononanoate 

- 9 to 13 

ethylhexyl isononanoate   
Eye makeup   
Eye shadow 3 (1196) 7 to 65 
Eye lotion 2 (177) 0.8 
Eye makeup remover 1 (131) - 
Other 2 (288) 12 
Fragrance products   
Other 3 (399) 2 to 5 
Noncoloring hair products   
Conditioners - 1 
Rinses - 0.8 
Tonics, dressings, etc. 3 (1097) - 
Other 1 (716) 8 
Makeup   
Blushers 1 (539) 7 
Face powders - 3 
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Product Category  
(FDA 2009) 

2009 uses (total number of 
products in category; FDA 2009)

2009 concentrations 
(Personal Care Products Council 

2009) 
(%) 

Foundations  2 (635) 3 
Lipstick 9 (1912) - 
Fixatives 1 (38) - 
Other 2 (406) 31 (in a face highlighter) 
Personal hygiene products   
Other  1 (514) - 
Shaving products   
Aftershave lotion 2 (395) 1 
Skin care products   
Skin cleansing creams, lotions, liquids, and pads 1 (1368) 0.8 to 2 
Face and neck lotions 5 (1195) 0.04 to 6 
Body and hand lotions 31 (1513) 0.04 to 74 
Body and hand sprays - 18 
Moisturizers 14 (2039) 2 
Night creams and lotions 5 (343) 0.02 
Other 3 (1244) 0.08 
Suntan products   
Suntan gels, creams, and liquids 1 (156) 7 
Indoor tanning preparations 22 (200) 0.07 to 1 
Other 1 (62) 0.03 
Total uses/ranges for ethylhexyl isononanoate 116 0.02 to 74 
isodecyl isononanoate   
Eye makeup   
Eye shadow 2 (1196) 21 
Eye lotion - 6 
Eye makeup remover - 10 
Noncoloring hair care products   
Conditioners - 2 
Other 1 (406) - 
Makeup   
Blushers 6 (539) 22 to 26 
Foundations 1 (635) 59 
Lipstick - 0.05 to 18 
Rouges - 13 
Skin care products   
Face and neck lotions 5 (1195) - 
Moisturizers 4 (2039) - 
Night creams and lotions 1 (343) - 
Paste masks (mud packs) 2 (418) 2 
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Table 3. Current Cosmetic Product Uses and Concentrations of Nonanoates and Pelargonic Acid – cont’d 
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Product Category  
(FDA 2009) 

2009 uses (total number of 
products in category; FDA 2009)

2009 concentrations 
(Personal Care Products Council 

2009) 
(%) 

Other 2 (1244) - 
Suntan products   
Suntan gels, creams, and liquids 1 (156) - 
Other 1 (62) 5 
Total uses/ranges for isodecyl isononanoate 26 0.05 to 59 

isononyl isononanoate   
Bath products   
Oils, tablets, and salts - 15 
Soaps and detergents - 8 to 10 
Eye makeup   
Eyebrow pencil - 2 
Eye shadow 24(1196) 2 to 18 
Eye lotion 8 (177) 3 to 26 
Eye makeup remover 2 (131) - 
Other 13 (288) 6 to 12 (12% in a concealer) 
Fragrance products   
Perfumes 4 (569) 26 to 42 
Other 2 (399) 21 to 46 
Noncoloring hair care products   
Other 1 (716) - 
Conditioners - 0.08 
Sprays/aerosol fixatives - 0.4 
Rinses - 0.03 to 1 
Tonics, dressings, etc. - 7 
Hair coloring products   
Bleaches - 33 
Makeup   
Blushers 23 (539) 4 to 17 
Face powders 12 (613) 2 to 15 
Foundations 28 (635) 3 to 27 
Leg and body paints 3 (29) 4 to 57 
Lipstick 28 (1912) 8 to 50 
Makeup bases 3 (164) 3 to 7 
Rouges 3 (99) 12 
Makeup fixatives 3 (38) - 
Other 12 (406) 4 to 6 (4% in a concealer) 
Nail care products   
Nail extenders - 0.4 
Nail polish and enamel removers - 5 
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Product Category  
(FDA 2009) 

2009 uses (total number of 
products in category; FDA 2009)

2009 concentrations 
(Personal Care Products Council 

2009) 
(%) 

Personal hygiene products   
Deodorants (underarm) 1 (540) 3 
Other 1 (514) - 
Shaving products   
Aftershave lotion 2 (395) 3 to 4 
Preshave lotions - 22 
Skin care products   
Skin cleansing creams, lotions, liquids, and pads 11 (1368) 0.04 to 21 
Face and neck lotions 39 (1195) 0.05 to 17 
Face and neck sprays - 6 
Body and hand lotions 29 (1513) 5 to 50 
Foot powders and sprays - 3 
Moisturizers 48 (2039) 3 to 13 
Night creams and lotions 10 (343) 2 to 11 
Paste masks (mud packs) 2 (418) 2 to 64 
Skin fresheners 1 (285) - 
Other 16 (1244) 1 to 21 
Suntan products   
Suntan gels, creams, and liquids 2 (156) 2 to 9 
Indoor tanning preparations 8 (200) 0.3 to 3 
Other 4 (62) 0.08 to 21 
Total uses/ranges for isononyl isononanoate 343 0.03 to 64 
isotridecyl isononanoate   
Eye makeup   
Eye shadow - 0.7 
Noncoloring hair products   
Conditioners - 3 
Makeup   
Blushers 15 (539) 4 
Face powders 6 (613) 10 
Foundations 10 (635) 0.8 to 9 
Lipstick 19 (1912) 10 
Makeup bases - 5 to 7 
Rouges - 4 
Other 3 (406) 5 
Skin care products   
Face and neck lotions 2 (1195) - 
Body and hand lotions  1 
Moisturizers 4 (2039) 11 
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Table 3. Current Cosmetic Product Uses and Concentrations of Nonanoates and Pelargonic Acid – cont’d 
 

 53

Product Category  
(FDA 2009) 

2009 uses (total number of 
products in category; FDA 2009)

2009 concentrations 
(Personal Care Products Council 

2009) 
(%) 

Night creams and lotions 2 (343) - 
Other 1 (1244) 5 to 51 
Suntan products -  
Suntan gels, creams, and liquids - 0.8 
Total uses/ranges for isotridecyl isononanoate 62 0.7 to 51 

neopentyl glycol diisononanoate    
Skin care products   
Skin cleansing creams, lotions, liquids, and pads - 1 
Total uses/ranges for neopentyl glycol diisononanoate - 1 

PEG-2 diisononanoate   
Nail care products   
Creams and lotions - 2 
Total uses/ranges for PEG-2 diisononanoate - 2 

PEG-5 isononanoate   
Skin care products   
Skin cleansing creams, lotions, liquids, and pads - 1 
Total uses/ranges for PEG-5 isononanoate - 1 

pentaerythrityl tetraisononanoate   
Eye makeup   
Eye lotion - 2 
Skin care products   
Body and hand lotions - 1 
Total uses/ranges for pentaerythrityl 
tetraisononanoate  

- 1 to 2 

polyglyceryl-20 octaisononanoate   
Skin care products   
Skin cleansing creams, lotions, liquids, and pads - 3 
Total uses/ranges for polyglyceryl-20 
octaisononanoate 

- 3 

tridecyl isononanoate   
Makeup   
Foundations 1 (635) 9 
Total uses/ranges for tridecyl isononanoate 1 9 
ethylhexyl pelargonate 
Hair coloring products   
Dyes and colors - 5 
Eye makeup   
Eye shadow - 2 
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Table 3. Current Cosmetic Product Uses and Concentrations of Nonanoates and Pelargonic Acid – cont’d 
 

 54

Product Category  
(FDA 2009) 

2009 uses (total number of 
products in category; FDA 2009)

2009 concentrations 
(Personal Care Products Council 

2009) 
(%) 

Makeup   
Blushers 1 (539) - 
Foundations 1 (635) 25 
Skin care products   
Skin cleansing creams, lotions, liquids, and pads 1 (1368) 2 
Body and hand lotions - 4 
Total uses/ranges for ethylhexyl pelargonate 3 2 to 25 

pentaerythrityl tetrapelargonate   
Noncoloring hair care products   
Tonics, dressings etc. - 2 
Total uses/ranges for pentaerythrityl tetrapelargonate - 2 
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Table 4. Skin Irritation and Sensitization Studies on Pelargonic Acid, Nonanoate Esters, and Related Chemicals 

Test Substance Subjects Tested Test Protocol Results References 

          Predictive Tests – Skin Irritation 

Pelargonic Acid 

0.01 M, 0.1 M, 
0.5 M and 1.0 M 
(in propanol)  

 

20 male subjects 
(ages not stated): 0.5 
M application (10 
subjects) and 1.0 M 
(10 subjects); 0.01 M 
and 0.1 M 
intradermal injections 
(5 subjects)  

24 h Al-test® patch 
application to 
interscapular area, 10 
applications 
total/dose (0.04 ml 
volume; application 
area [cm2] not stated); 
10 intradermal 
injections (0.1 
ml/injection) total 
/dose 

Erythematous reactions: 7 
subjects (0.5 M), 10 
subjects (1.0 M), and 5 
subjects (0.01 and 0.1 M)   

Stillman et al.83 

5%, 10%, 20%, 
and 39.9%  (in 
propanol) 

116 male subjects (21 
to 55 years old) 

48 h patch (Al-test® 
disc) application to 
upper back; 0.04 
ml/dose (application 
area [cm2] not stated) 

Skin irritation in  > 90%  
of subjects at 48 h and 96 
h post-application (20% 
and 39.9% 
concentrations); skin 
irritation in 54.3%  of 
subjects at 48 h and  in 
48.5% of subjects at 96 h 
(10% concentration); skin 
irritation in 12.9% of 
subjects at 48 h and in 
13.9%  of subjects at 96 h 
(5% concentration) 

Wahlberg and 
Maibach84  

20% (in 
propanol; pH of 
4.3)  

16 subjects (10 
males, 6 females; 
29.5 years) 

24 h closed patch (12 
mm-diameter Finn 
chamber) application 
to anterolateral 
surface of both upper 
arms; dose 
volume/cm2 not stated 

Erythema and slight 
infiltration at 24 h; 
occasional slight crusting 
at 48 h 

Agner and 
Serup85  

40% , 60%, 70%, 
and 80% (in 
propanol) 

42 male subjects 
(mean age of 34 
years): 40% (12 
subjects), 60% (32 
subjects), 70% (32 
subjects), and 80% 
(28 subjects) 

48 h patch (8 mm-
diameter Finn 
chamber) application 
to volar forearm  (30 
µl/cm2)  

Positive reactions: 2 of 12 
subjects (40%  
concentration); 20 of 32 
subjects (60%); 2 of 32 
subjects (70%); and 28 of 
28 subjects (80%)  

Willis et al.86 

20% (in 
propanol) 

16 subjects (ages not 
stated) 

24 h closed patch (12 
mm-diameter Finn 
chamber) application 
to anterolateral 
surface of both upper 
arms;  dose 
volume/cm2 not stated 

Mean irritation score of 2 
(moderate positive 
reaction) at 24 h; mean 
score of 1 (weak positive 
reaction) at 96 h 

Agner and 
Serup87   
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Table 4. Skin Irritation and Sensitization Studies on Pelargonic Acid, Nonanoate Esters, and Related Chemicals 

Test Substance Subjects Tested Test Protocol Results References 

Pelargonic Acid 

80% (in propan-
1-(w/w) 100% 
propylene 
glycol)   

10 male subjects 
(mean age of 35 
years) 

48 h patch (8 mm-
diameter Finn 
chamber) application 
to volar forearm (30 
µl/cm2) 

Mild to moderate skin 
irritation at 1 h post-
removal 

Willis et al.126  

20% (in 
propanol) 

20 subjects (12 males 
, 8 females; mean age 
of 27.5 years) 

24 h closed patch (12 
mm-diameter Finn 
chamber) application 
to flexor side of both 
upper arms (0.06 
ml/dose; application 
area [cm2] not stated) 

 Skin irritation in all 
subjects at 24 h. 

Agner and 
Serup89  

20% (in 
propanol) 

17 subjects (10 
males, 7 females; 
mean age of 27 
years) 

24 h closed patch (12 
mm-diameter Finn 
chamber) application 
to each arm. Seasonal 
variation (summer 
and winter) in skin 
response to 
pelargonic acid 
evaluated; dose 
volume/cm2 not stated 

2 subjects with reactions 
ranging from score of  0.5 
to 2 during winter; 1 
subject with reactions 
ranging from score of 1 to 
2 during summer.  No 
significant seasonal 
variation in skin response 

Agner and 
Serup127,127  

80% (in 
propanol, 100% 
propylene 
glycol) 

10 male subjects 
(ages not stated) 

48 h patch (8 mm-
diameter Finn 
chamber) application 
to volar forearm (30 
µl/cm2) 

Most of the irritation 
reactions were mild to 
moderate at 1 h post-
removal 

Willis et al.128  

10%,20%, 40%, 
and 80% (in 
propanol)  

152 female subjects 
(> 18 years old; 37 
were atopic 

47 h patch (8 mm-
diameter Finn 
chamber) application 
to right and left lower 
back 

Erythema was more 
severe at 48 h than at 96 h 
at sites on the left and 
right lower back (p < 
0.001). Except for the 
20%  concentration (on 
left lower back),decreased 
erythema with time was 
noted at each 
concentration 

Reiche et al.92  

10%, 20%, and 
30% (in 
propanol) 

12 subjects (7 males, 
5 females; mean age 
of 25.3) 

Cumulative skin 
irritation test 
(ROAT). 
Applications (10 min) 
made to volar forearm 
daily for 5 + 4 days 
(no applications on 
weekend); 800 µl 
pipette through 20 
mm-diameter circular 
hole in template 

Maximum visual irritation 
score of 12 reported for 2 
subjects tested with 30% 
concentration. Pelargonic 
acid considered quite 
irritating at all 
concentrations tested 

Clemmensen et 
al.93 
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Table 4. Skin Irritation and Sensitization Studies on Pelargonic Acid, Nonanoate Esters, and Related Chemicals 

Test Substance Subjects Tested Test Protocol Results References 

Pelargonic Acid 

30%, 40%, and 
50% (in 
propanol) 

12 subjects (8 
females, 4 males; 
mean age of  27) 

Cumulative skin 
irritation test (Wash 
test).  Test areas (3 x 
5 cm) on volar 
forearm washed 
(using oral hygiene 
sponge) with 
respective 
concentrations (dose 
volume = 4 ml) twice 
daily for 12 days.   

All subjects received 
irritation score of 2 (scale: 
0 to 15) for at least one 
test concentration. 

Clemmesen et 
al.93 

10% (in 
isopropanol) 
 
  

12 subjects (8 males, 
4 females; 18 to 64 
years old) 
   

24 h occlusive patch 
(10 mm-diameter 
Finn chamber) 
application (60 µl) to 
right and left forearm; 
application area [cm2] 
not stated  

Irritation reactions (scale: 
0 to 4+): 2+ (moderate, 5 
subjects) and 1+ (mild, 7 
subjects ) 

Suihko and 
Serup94  

Cetearyl Nonanoate 

Undiluted 
chemical 

52 volunteers (males 
and females) 

48 h occlusive patch 
application (0.2 g) to 
upper back; 
application area [cm2] 
not stated  

No skin irritation Symrise 
GmbH & Co. 
KG44 

Neopentyl Glycol Diisononanoate 

Undiluted 
chemical 

52 volunteers (males 
and females) 

Preceding patch test 
procedure; 
application area [cm2] 
not stated 

No skin irritation Symrise 
GmbH & Co. 
KG 2010c49 

PEG-5 Isononanoate 

Experimental 
formulation 
containing 14.5% 
PEG-5 
isononanoate 

53 volunteers 48 h occlusive patch 
application (0.2 g) to 
upper back; 
application area [cm2] 
not stated 

No skin irritation Symrise 
GmbH & Co. 
KG50 

Ethyl Pelargonate 

Concentration 
not stated 

--- 5 min to 5 h applica-
tion period 

No skin irritation Opdyke 37 

12% in 
petrolatum) 

--- 48 h closed patch test No skin irritation  Opdyke 37 

20% (w/w) in 
petrolatum 

10 healthy volunteers 
(4 males, 6 females; 
39 to 70 years old)  

24 h occlusive patch 
test 

No skin irritation Smith et al.95 
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Table 4. Skin Irritation and Sensitization Studies on Pelargonic Acid, Nonanoate Esters, and Related Chemicals 

Test Substance Subjects Tested Test Protocol Results References 

          Provocative Tests – Skin Irritation 

Pelargonic Acid 

5%, 10%, 20%, 
and 100%  (in 
propanol) 

75 allergic contact 
dermatitis patients 
(males and females; 
20 to 70 years old) 

48 h patch (Al-test ® 
disc) application 
(0.04 ml) to upper 
back; application area 
[cm2] not stated  

Skin irritation in 93.9% of 
33 women tested and 
93.3% of 48 men tested 
with 20%  concentration 
(subjects comprise largest 
test group).  Additional 
results in table 5 

Wahlberg and 
Maibach129 

1%, 5%, 10%, 
20%, and 39.9% 
(in propanol) 

100 hospitalized 
patients with skin 
disease (54 males, 46 
females; ages not 
stated) 

48 h patch (Al-test ® 
disc, saturated with 
solution) application 
to upper back; dose 
volume/cm2 not stated

Irritation reactions (lowest 
test concentration 
producing a reaction): 
1.0%  pelargonic acid (1 
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) 

Wahlberg et 
al.130   

          Skin Irritation and Sensitization 

Cetearyl Nonanoate 

Undiluted 
chemical 

106 volunteers 
(males and females) 

RIPT.  24 h occlusive 
patch applications, 
0.2 g per patch, to 
upper back (induction 
and challenge); 
application area [cm2] 
not stated 

No skin irritation or 
sensitization 

Symrise 
GmbH & Co. 
KG44 

Ethylhexyl Isononanoate 

Undiluted 
chemical 

52 participants 
(males and females) 

RIPT same as in 
preceding study, 
except semi-occlusive 
patches used 

Skin irritation in 10 
subjects. No allergic 
contact sensitization 

Symrise 
GmbH & Co. 
KG50 

Isodecyl Isononanoate 

Makeup product 
containing 
51.35%  

101 normal subjects 
(18 to 65 years old) 

RIPT. 24 h 
semiocclusive patch 
applications to upper 
back (induction and 
challenge); dose  vol-
ume/cm2 not stated 

6 subjects with ± or 1+ 
reaction during induction.  
3 subjects with ± reaction 
after challenge.  Makeup 
product had no dermal 
irritation or sensitization 
potential.   

Clinical 
Research 
Laboratories, 
Inc.98 
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Table 4. Skin Irritation and Sensitization Studies on Pelargonic Acid, Nonanoate Esters, and Related Chemicals 

Test Substance Subjects Tested Test Protocol Results References 

Isononyl Isononanoate 

Lipstick 
containing 3.55% 

53 subjects RIPT. 24h semi-
occlusive patch 
applications,0.2 g per 
patch, to back (induc-
tion and challenge); 
dose  volume/cm2 not 
stated 

No skin reactivity Consumer 
Product 
Testing 
Company 99 

Lipstick 
containing 3.13% 

97 subjects " No skin reactivity Consumer 
Product 
Testing 
Company 100 

Neopentyl Glycol Diisononanoate 

Undiluted 
chemical 

106 volunteers 
(males and females) 

RIPT.  24 h occlusive 
patch applications, 
0.2 g per patch, to 
upper back (induction 
and challenge); 
application area [cm2] 
not stated 

No skin irritation or 
sensitization 

Symrise 
GmbH & Co. 
KG49 

          Predictive Tests - Skin Sensitization  

Pelargonic Acid 

12% in 
petrolatum 

25 normal subjects Maximization test No sensitization Opdyke 37 

Cetearyl Isononanoate 

Liquid makeup 
remover 
containing 1.5% 

25 normal subjects 
(18 to 65 years old)  

Maximization test No contact allergy KGL, Inc.101 

Cholesteryl Nonanoate 

Lipstick 
containing  
20.86% 

28 normal subjects 
(21 to 57 years old) 

Maximization test No contact allergy KGL, Inc.102 

Isotridecyl Isononanoate 

Facial cream 
containing 4.3% 

28 normal subjects 
(19 to 63 years old) 

Maximization test No contact allergy KGL, Inc.103 

Isodecyl Isononanoate 

Day cream 
containing 2.6% 

26 normal subjects 
(26 to 65 years old) 

Maximization test No contact allergy KGL, Inc.104 
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Table 4. Skin Irritation and Sensitization Studies on Pelargonic Acid, Nonanoate Esters, and Related Chemicals 

 60

Test Substance Subjects Tested Test Protocol Results References 

Isononyl Isononanoate 

Eye shadow 
containing 
24.66%  

26 normal subjects 
(18 to 65 years old) 

Maximization test No contact allergy KGL, Inc.105 

PEG-5 Isononanaote 
Experimental 
formulation  
containing 14.5% 
PEG-5 
isononanoate   

53 normal subjects RIPT. Patch 
applications, 0.2 g per 
occlusive patch, to 
upper back (induction 
and challenge); 
application area [cm2] 
not stated 

No allergic contact 
sensitization 

Symrise 
GmbH & Co. 
KG50 

Ethyl Pelargonoate 

12% in 
petrolatum 

25 normal subjects Maximization test No  sensitization Opdyke37 

          Provocative Test – Skin Sensitization 

Isotridecyl Alcohol 

5% in petrolatum 229 dermatitis 
patients (mean age = 
39.3 years) 

24 h or 48 h patch 
applications 

No sensitization Geier et al.106 
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   Table 5. Patch testing of dermatitis patients with pelargonic acid96 
 

 
Concentration (%) 
   

Females Males Total 

N Positive 
(%) 

N Positive 
  (%) 

N Positive 
(%) 

5 25 16.0 13 46.2 38 26.3 

10 16 56.3 6 83.3 22 63.6 

20 33 93.9 15 93.3 48 93.8 

100 6 100 6 100 12 100 
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Figure 1. Structures/Formulas of Nonanoates/Pelargonates 
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Personal Care Products Counci
Committed to Safety,
Quality & Innovation

Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CW)

FROM: John Bailey, 4(1 (t
Industry Liaison to the CW Expert Panel

DATE: April 16, 2010

SUBJECT: Method of Manufacture Cetearyl Isononanoate and Isononyl Isononanoate

One manufacturer reports the following regarding the method of manufacture for Cetearyl
Isononanoate and Isononyl Isononanoate.

Cetearyl Isononanoate is the ester of Cetearyl Alcohol and a branched chain nonanoic acid. A typical
mineral salt / non-organic catalyst for ester formation is used in the reaction and removed from the
product after the reaction.

Isononyl Isononanoate is the ester of a branched chain nonyl alcohol with a branched chain nonanoic
acid. A typical mineral salt I non-organic catalyst for ester formation is used in the reaction and
removed from the product after the reaction.

Please see submission 2 and Table 2 of the CIR report for information on the heavy metal content of
these two ingredients.

1101 17th Street, N.W, Suite 300 Washington, D.C. 20036-4702 202.331.1770 202.331.1969 (fax) www.personalcarecouncil.org
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