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Memorandum 
 
 
To:  CIR Expert Panel Members and Liaisons 
From:  Monice M. Fiume  MMF 
    Senior Scientific Analyst/Writer 
Date:  February 22, 2013 
Subject:  Amended Safety Assessment of Alkyl Ethylhexanoates as Used in Cosmetics 
 
 
Enclosed is the Amended Safety Assessment of Alkyl Ethylhexanoates as Used in Cosmetics.  The 
status is draft final amended report for Panel consideration.  At the December meeting, the Panel issued 
Tentative Amended Report with a conclusion of safe in the present practices of use and concentration 
when formulated to be non-irritating.  
 
The alkyl ethylhexanoates were created as their own family, rather than included in the review of alkyl 
esters, because  the Panel wanted to focus on the possible reproductive risk associated with 2-ethylhexa-
noic acid, a possible metabolite of the alkyl ethylhexanoates.  That issue is addressed in the Discussion 
of the report.  A summary of the reproductive risk information presented in the 2006 re-review summary 
on cetearyl ethylhexanoate is now also included in the body of the report.  
 
Technical comments on the Tentative Amended Report received from the Council were addressed.  No 
new data were received.  It is expected the Panel will issue a Final Amended Report at this meeting. 
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Alkyl Ethylhexanoates History 
 

September 10-11, 2012:   
 
The ethylhexanoates were originally included in the safety assessment of the alkyl esters family of ingredients.  
However, at this meeting, the Panel deleted the 16 ethylhexanoates from the report.  A discussion of the fact that 
cetearyl ethylhexanoate is now used at higher concentrations than previously reported and the fetotoxicity of 2-
ethylhexanoic acid, a possible metabolite, led to the determination that these ingredients are not “no brainers.”    
 
 
December 10-11, 2012:  Tentative Amended Report 
 
A safety assessment on the alkyl ethylhexanoates was prepared as a re-review of Cetearyl Ethylhexanoate.  The 
Panel issued a Tentative Amended Report with a conclusion of safe in the present practices of use and concentration 
when formulated to be non-irritating.  Additional details on the reproductive toxicity of 2-ethylhexanoic acid were 
added to the body of the safety assessment, as requested. 
 
 
March 18-19, 2013:  Final Amended Report 
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FULL PANEL - ALKYL ETHYLHEXANOATES – Tuesday, Dec 11, 2012 

DR. BERGFELD:  Going on to the next ingredient, Dr. Marks, the alkyl ethylhexanoates. 

DR. MARKS:  So we opened the re review of these alkyl ethylhexanoates and now we're at the stage of issuing an amended 
tentative safety assessment of these ingredients.  We felt we could proceed with a safe conclusion; however, we felt that we 
should delete the ethylhexanoate because of concerns with that add on.  And I don't know    Ron, do you want to comment on 
that? 

DR. BERGFELD:  Either Ron Hill or Ron Shank. 

DR. MARKS:  Or was it    

DR. SHANK:  We have    

DR. BELSITO:  They're all ethylhexanoates. 

DR. MARKS:  But that one specific one, the low molecular weight. 

DR. SHANK:  The ethylhexyl ethylhexanoate.  We have no information on the compound.  It's the smallest in the group.  
This is an add on, so I don't think it's a no brainer. 

DR. BELSITO:  So it's ethylhexyl ethylhexanoate that you're talking about. 

DR. MARKS:  Yeah, it's on page 33 of the Panel Book.  It's the first compound from the smallest to the largest.  So it's 
compound number one, ethylhexyl ethylhexanoate. 

DR. BELSITO:  And your concern is    

DR. SHANK:  Well, first there's no information on it.  And the ethylhexyl could be metabolized to the acid, and the acid does 
have significant toxicity.  So we would need some information on the ethylhexanoate and that means it's no longer    it's not a 
no brainer for an add on. 

DR. BELSITO:  What is your concern of the metabolism? 

DR. SHANK:  The ingredient itself could be metabolized    

DR. BELSITO:  Your concern is    

DR. SHANK:     to at least the ethylhexyl alcohol and that would be metabolized to the acid, which has significant 
reproductive toxicity. 

DR. BELSITO:  Ethylhexanoic acid. 

DR. SHANK:  Yes. 

DR. BELSITO:  Well, we have that data on ethylhexanoic acid.  We've addressed it, and it'll be below levels of concern. 

DR. SHANK:  I don't think    

DR. BELSITO:  That was the whole reason why we split out this report, to deal with 2-ethylhexanoic acid as a reproductive 
toxicant. 

DR. SHANK:  Where is that information? 

DR. BELSITO:  Well, that was part of our team's discussion that    it was summarized in the draft discussion, but was not 
brought into the report properly and referenced.  So if you look on the discussion, paragraph 2, reference    

DR. MARKS:  What page are you on? 
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DR. BELSITO:  Panel Book 31, page 4 of the report.  "It is known that 2 ethylhexanoic acid is a liver and developmental 
toxicant in animal studies at high dose levels and has been postulated that the maternal liver toxicity could begin a cascade of 
effects that include metallothionein induction, zinc accumulation in the liver due to MT binding, and the resulting zinc 
deficiency in the developing embryo."  We've dealt with this in other reports, and again it was the reason why this entire 
group was split out.  The data simply was not put into the report and needs to be put into the report and referenced. 

DR. SNYDER:  We wanted to additionally bring in, expand, the animal toxicology section rather than a table to talk a little 
bit more about the toxicology, the bindings, and the proposed mechanism behind those findings that would then support the 
discussion comment.  We thought that would be enough to alleviate our concern. 

DR. HILL:  I think what our thinking was that in this particular case, uniquely with this one because of its relatively low 
molecular weight and the fact that we didn't have penetration data and that it might be, in fact, incredibly penetrable, that we 
could uniquely with this one develop concentrations that would cause repro tox concerns if the application area on a human 
body was large enough.  So that was the concern with this particular one that didn't exist with the rest of them in this 
category. 

DR. BERGFELD:  Paul, Dan? 

DR. SNYDER:  Even so I think our discussion, if we go back and read what we had originally drafted in the cetyl report, 
which was expanded to include these, I think that that's not operable in humans.  That was a rodent specific metallothionein, 
zinc deficiency, mechanism.  And so I think if we go back and review that, I think we'll be okay. 

DR. BELSITO:  We've done that before.  I can't remember what report we did it for, but there was a huge, huge discussion on 
the zinc deficiency and how it was not relevant to humans. 

MS. FIUME:  It is actually from what I found was in the original re-reviewed document of cetearyl ethylhexanoate where it 
was decided not to reopen and the ethylhexanoic acid was brought up.  And then that's where that portion of the current 
discussion came from and was decided not to reopen it because of that.  There's a summary of the data, and I will bring more 
specific references back into the text.  But on report page 8, Panel Book 35, in that table it does give a summary of what was 
in the original re review on cetearyl ethylhexanoate, talking about the 2-ethylhexanoic acid. 

DR. MARKS:  So I could ask Ron and Ron.  This is a tentative safety assessment based on what the Belsito Team has 
discussed.  Should we just move forward as a tentative safety assessment with all the ingredients?  And once we have that in 
the discussion more clarified, if we're still uncomfortable, delete the ethylhexanoate at that time?  How would you like to 
proceed? 

DR. BERGFELD:  Tom? 

DR. SLAGA:  I agree.  We could proceed that way and if we don't like it later, we can    

DR. MARKS:  Yeah, it's still a tentative report.  Does that sound okay? 

DR. SHANK:  Okay. 

DR. BERGFELD:  Okay.  Ron Hill, okay? 

DR. MARKS:  Okay, so I'll withdraw my motion and restate it.  I move that we proceed forward with an amended tentative 
safety assessment of the alkyl ethylhexanoates with a conclusion of safe. 

DR. BERGFELD:  Is there a second?  Alan, do you    

DR. ANDERSEN:  Isn't there also one formulated to be a nonirritating caveat? 

DR. BELSITO:  Yes. 

DR. SLAGA:  That's part of it. 
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DR. MARKS:  Thank you. 

DR. BERGFELD:  So that was added to the motion?  Thank you.  Don, is your team seconding? 

DR. BELSITO:  Oh, second, sure. 

DR. BERGFELD:  Thank you.  Any other comments?  Seeing none, all those in favor indicate by raising your hand.  
Unanimous. 

 

BELSITO TEAM – Mon, Dec 10, 2012 

DR. BELSITO:  So moving on to the alkyl ethylhexanoates, if you remember back in September we were looking at this as a 
member of a larger family but decided to split out the ethylhexanoates in particular because of repro toxicity for two 
ethylhexanoic acid moiety.  And in the process of splitting that out in the original report with cetearyl ethylhexanoate we've 
been able to add 15 additional ingredients.  I think Monice has done a great job of splitting both reports together or apart, 
rather, and keeping the information intact.  And I thought we could go ahead with a safe as used when formulated to be 
nonirritating with this and I welcome comments by other members of the team. 

DR. LIEBLER:  So I agree with that.  The only couple of points I wanted to raise is in the    let's see, this is Panel Book page 
30 report page 3, the animal toxicology basically says refer to Table 1.  But then in the discussion the issues of ethylhexanoic 
acid animal toxicity is brought up there and it sort of comes at you out of the blue with any citations.  I realize it's already 
been a part of another report but that much probably should be recapitulated under the animal tox section with appropriate 
citations so that the citations    the original data citations are there for the reader.  So that's one point. 

And then another point is in the    under the items for consideration for possible inclusion in the draft discussion, in the 
second paragraph, refer to the    you talk actually about the animal tox issues and sort of the mouse specific issue regarding 
(inaudible) binding, you also end up by saying that the process of metabolic conversion results in a time course that allows 
clearance of 2  ethylhexanoic acid before sufficient levels can arise to produce toxicity.  This outcome, in addition to the fact 
that alkyl ethylhexanoates would have to pass through the stratum corneum precluded risk of developmental tox.  I think 
actually some alkyl ethylhexanoates would be significantly absorbed and others probably wouldn't.  And the ones that 
probably would be would be like the isodecyl, the lauryl, and the myristyl, as well as the ethylhexyl.  And I realize it's not a 
black and white distinction between what's absorbed and what's not absorbed, but if ethylhexyl is, then I would expect the 
other three    isodecyl, lauryl, and myristyl to probably have some absorption.  So maybe that should be rephrased a little bit. 

MS. FIUME:  Do you have any suggestions? 

DR. LIEBLER:  Well, you could simply say that the longer chain alkyl hexanoates would have to pass or that alkyl -   sorry.  
Let me get back to you with some specific language on that.  Okay?  But I think the point is that some of them would, and 
some of them wouldn't be very well absorbed.  But I agree with safe as used.  

DR. BELSITO:  Yeah.  I agree with Dan.  That was my only comment that suddenly in the discussion the 2AEHA comes up 
and there was never any mention before so we need to put a little bit of that data into the document as well as in the 
discussion.  And the discussion was totally unreferenced so we didn't know where that came from.  But otherwise really 
good. 

DR. BERGFELD:  I'd like to make a comment about the discussion.  The second paragraph regarding read across is excellent 
and I'd like to see that appear in other discussions. 

DR. LIEBLER:  Wilma, can you clarify what you were just referring to? 

DR. BERGFELD:  Well, although there are gaps    it's the second paragraph under Draft Discussion on page    

DR. LIEBLER:  Oh, third paragraph.  Okay. 

DR. BERGFELD:  I guess it would be the third paragraph. 
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DR. LIEBLER:  You know, you made the point earlier, Wilma, about having a standardized way of describing read-across.  I 
think that's appropriate only to the extent that we have a standardized way of doing read across and we do not. 

DR. BERGFELD:  Well, we have a pattern though, and it might have to be altered for each one but at least to address it in 
some form.  Like, the beginnings of this, although there are data gaps, similar chemical structures, physiochemical properties, 
functions, et cetera, I'm sure that that applies to most, that part of it. 

DR. LIEBLER:  That much is true.  I guess I'm making    I'm referring to the comments I made before.  It was probably about 
a year, year and a half ago, is that we still have a pretty intuitive approach to read across.  It's not very standardized.  There 
aren't really clear rules for doing this.  So that led to the workshop that we had on chemical inference and tools.  And that was 
a useful workshop.  But not a lot really came of that so far.  We haven't turned that into a method and approach.  You know, 
this is something that's not an easy problem to solve.  So when you said we needed a standardized way of describing read 
across, to the extent we use this verbiage I guess that's okay.  But it tends to mask the fact that we approach this more 
intuitively and I think Ron and I are good examples of people with very similar training in chemistry but approach this very 
differently.  Not to say that one's right and one's not; it's simply more of an issue.  It sort of illustrates that we really don't 
have a standardized way of doing this. 

DR. BERGFELD:  Well, more than not, sometimes it's not even mentioned. 

DR. LIEBLER:  Oh, yeah.  Yeah. 

DR. BERGFELD:  That there's a read across happening here.  So I think it always has to be here because in all these larger 
documents that's exactly what's happening. 

DR. LIEBLER:  But this nice language, it's okay as far as it goes but it papers over a real    

DR. BERGFELD:  Gap. 

DR. LIEBLER:     high degree of variability in what read across amounts to. 

DR. BERGFELD:  I agree with you.. 

DR. ANDERSEN:  I think from my standpoint the alert on the need for something in the summary/discussion goes all the 
way back to the data profile and this one is a perfect example.  If you look across there are lots of data on cetearyl 
ethylhexanoate, and that's marvelous.  Where we're having to wing it is taking any of those columns and looking vertical for 
the other chemicals.  There isn't much.  So the onus should be on us to explain why that's okay.  And I think that's what 
Wilma is getting at is there is some need to offer an explanation of why that is true. 

In other cases, the question will be left to right.  Some data but not full, yet some data on a lot of chemicals that form a body 
of data on which you can rely.  Very different circumstance but it's all dependent on what the picture is in that data profile, 
and I think we just developed a new thought that as we write these we're going to write a paragraph that describes that data 
profile and explains why we think it's okay. 

 

MARKS TEAM – Mon, Dec 10, 2012 

DR. MARKS:  Okay.  Next is the alkyl ethylhexanoates.  So, in September the panel split the alkyl ethylhexanoates from the 
bigger alkyl esters to focus on the reproductive toxicity of the 2-ethylhexanoic alcohol.  This amended report with 15 
ingredients that are added.  So, are the ingredients okay?  That's page 32. 

DR. SHANK:  The only one that may be a concern as far as I'm concerned is the ethylhexyl ethylhexanoate.  That's the 
smallest molecule in the series.  We have no information on it.  And it might be worth considering asking for skin penetration 
data.  We don't have any data on ethylhexanol which would be possibly a metabolite. 

DR. HILL:  We did have data some time before on ethylhexanol. 
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DR. SHANK:  We did? 

DR. HILL:  Yeah, we put it in one of the reports. 

DR. SHANK:  Cause it's not listed on table 2. 

DR. HILL:  No, I think it might be in the alkyl esters one.  I'll check it because even the one we just did; we have ones that 
ethylhexyl alcohol as the alcohol part.  It was the one specifically with the acid part that we split out. 

DR. SHANK:  Okay, then that should be    

DR. HILL:  I'll go back and look. 

DR. SHANK:  That should be added to table 2 on panel book 35. 

DR. HILL:  I think so, yes.  I think so, yes. 

MS. FIUME:  Ethylhexyl alcohol? 

DR. HILL:  Yes.  I know we've looked at that carefully and going back to see if we put it in that one we just looked at and set 
aside. 

DR. SHANK:  The alkyl esters? 

DR. HILL:  Yeah.  I thought that's in there. 

DR. SHANK:  I don't see it. 

DR. HILL:  I don't see the alcohol listed separately but I know we've done and I know in one of those reviews, we should 
probably go back and find it. 

DR. MARKS:  Which alcohol? 

DR. HILL:  Ethylhexyl alcohol.  Data was supplied because of the concern I raised.  There was specific data on that alcohol 
that was supplied in one of the reports.  It wasn't listed separately in this but it's one of the ones that cross listed in this one.  I 
just don't remember which one.  It wasn't just a trivial submission.  There was actually pretty substantial data on that alcohol. 

DR. SHANK:  And no concerns? 

DR. HILL:  Nothing that I recall jumping out at me and it was in the context of an ester where that was used at pretty high 
concentrations. 

DR. SHANK:  Okay. 

DR. HILL:  I'm not sure why it shouldn't be because you would think that would be oxidized up to the acid and if it's a 
concern with the acid, you would think it would be with the alcohol.  Nothing came out if I remember.. 

DR. MARKS:  So, in that    

DR. ANDERSEN:  We will find that.. 

DR. MARKS:     in that case, Ron, would you    

DR. SHANK:  That would have to be added to the report. 

DR. MARKS:  So, at this point how would you like to deal with the ethylhexyl? 

DR. HILL:  I still agree with him though because    

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 7



DR. MARKS:     ethylhexanoate. 

DR. HILL:     it's the acid component that was the reproductive toxicology concern.  And that's the shortest chain one, right?  
The smallest molecular weight of the group and it's significantly smaller.  It's considerably smaller than most of the rest of 
them. 

DR. MARKS:  So, since this is an amended safety assessment, should we just eliminate it? 

DR. SHANK:  I would but if we have the information    

DR. HILL:  Is it in use? 

DR. SHANK:     then we should table it until that information can be added. 

DR. MARKS:  Is it in use?  I don't think so.  Now, let's see here.  Ethylhexyl.  Yes, it is.  20. 

DR. HILL:  Yes, it is. 

DR. MARKS:  It is in use. 

DR. HILL:  In leave on products up to eight percent according to this.  We should leave it and demand the data.  Can we have 
split conclusions where it's sufficient for everybody but this guy? 

DR. MARKS:  Oh yeah, we've done that. 

DR. ANDERSEN:  Yes you can but procedurally this was your option to pull the ethylhexanoate compounds out    

DR. HILL:  Yes. 

DR. ANDERSEN:     of the previous report    

DR. HILL:  Yes. 

DR. ANDERSEN:     and proceed with them separately.  So, in fairness to interested parties your first step should probably 
be to issue an insufficient data announcement that says we need data for this one. 

DR. HILL:  And this is really a new report, right?  I mean functionally this is a new report since we took it out? 

DR. ANDERSEN:  Well, we're backing into it but I think it's perfectly appropriate to ask for more data if you think those 
data are needed. 

DR. HILL:  It's in use so we should get it. 

DR. MARKS:  Data for ethylhexanoate and    

DR. ANSELL:  So, this was not an add on to a re-review? 

DR. ANDERSEN:  The ethylhexanoate is an add-on to the cetearyl ethylhexanoate.  There is no reason that you couldn't just 
decide not to add it.  That's also an option.  It's under your control. 

DR. MARKS:  Exactly.  It's a no-brainer.  The question is do we want to just eliminate it or do we want to see if there's     

DR. SLAGA:  Wouldn't it be easier to eliminate it? 

DR. MARKS:  Would be easier but if it's in use? 

DR. ANDERSEN:  My concern is that there's also the logic that if there are uses then maybe somebody actually has those 
data.  If we just ask for it we'll get it. 
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DR. ANSELL:  But that's not where we are in this process.  It's cleaner to not add it.  If there's a concern about the material, 
let's prioritize it and move it forward.  But to get to this point and then go insufficient because it was a no brainer just doesn't 
make any sense to me. 

DR. SHANK:  Okay, refresh my memory.  Originally this was    

DR. ANSELL:  This was a re review. 

DR. SHANK:     had a re review    

DR. ANSELL:  We added a bunch of stuff.  You guys decided that a number of them didn't fit in the re review.  You ended 
up dropping them.  We decided to make a re review B. 

DR. SLAGA:  Yeah. 

DR. ANSELL:  And now we're looking at it    

DR. SHANK:  So, under the no brainer rule it goes.  Alkyl esters    

DR. ANSELL:  That's fine. 

DR. MARKS:  Yeah, in '82 the cetearyl ethylhexanoate was safe and then in the re review '06 it was safe.  And now we 
decide to open it for adding ingredients, just as Jay said, and then split it out so that cetearyl has been one of the ingredients 
that's the one that's been reviewed.  And then, we have these add ons.  And that's exactly right.  Procedurally, if it's a no 
brainer it should be eliminated. 

DR. ANDERSEN:  So, if we only add 14 instead of 15 I'm not going to lose any sleep. 

DR. SLAGA:  Yeah. 

DR. MARKS:  Well, I'm not so sure it's not a    

DR. ANDERSEN:  It's a good expansion. 

DR. MARKS:  So, when I look at it cetearyl ethylhexanoate has 262 uses under the use table up to a 77 percent 
concentration.  And I didn't see any data to suggest that that was safe to be used at 77 percent. 

DR. SHANK:  I'd have to go back to the original report on that. 

DR. MARKS:  Well, there    

DR. SHANK:  It was used up to what, 30 percent when we reviewed this    

MS. FIUME:  Dr. Shank, cetearyl ethylhexanoate you received wave 2 data saying that that higher use concentration in nail 
products, that nail product is no longer being produced. 

DR. SHANK:  Okay. 

MS. FIUME:  So, cetearyl ethylhexanoate is still being used at the same concentration as before.  Cetyl ethylhexanoate is an 
add on and that is being used at a higher concentration. 

DR. HILL:  77 percent specifically. 

DR. MARKS:  Yes, that's why I    that's why    

MS. FIUME:  It's 52 percent in lipsticks. 

DR. SHANK:  So, maybe we should scratch that one as well. 
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DR. MARKS:  Yeah, that's    

DR. ANDERSEN:  But cetearyl is a mixture of cetyl and something else so    

DR. ANSELL:  That's right. 

DR. MARKS:  So it should be okay is what you're saying, Alan? 

DR. ANDERSEN:  Yeah. 

DR. MARKS:  Okay.  Fine.  So, then we would eliminate just the short chain, shortest chain.  Does that sound good? 

DR. SHANK:  Does to me. 

DR. HILL:  In terms of read across, yes. 

DR. MARKS:  That would be the ethylhexanoate.  And then we would add the amended safety assessment that this is safe.  
These ingredients are safe, correct? 

DR. SHANK:  Yes. 

DR. MARKS:  So, this would go to an amended tentative safety assessment.  Okay. 

Any other comments?  Anything in the discussion? 

DR. ANDERSEN:  This goes out for public comment.  If industry wants to rescue ethylhexanoate then they can provide data. 

DR. HILL:  That's good. 

DR. MARKS:  And in the discussion    

MS. FIUME:  I'm going to do background work    

DR. MARKS:  In the discussion, then would we repeat as amended, do we repeat the same discussion item about the two 
ethylhexanoic acid that was in the previous report about liver and developmental toxic and then just basically repeat what 
was said before? 
 

DR. ANDERSEN:  Well, I'd like to find those data anyway.  So, yeah, we'll    

DR. MARKS:  Okay. 

DR. ANDERSEN:     make the college try to find    

DR. HILL:  Well, now, okay.  Yeah, what he's asking about is the ethylhexanoic acid. 

DR. ANDERSEN:  Oh, I'm sorry. 

DR. HILL:  That's discussed in the alkyl esters report. 

DR. MARKS:  Correct. 

DR. HILL:  So, we just rolled it over    

MS. FIUME:  And it's one page 4    

DR. HILL:  Its there, right? 

MS. FIUME:     panel book page    
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DR. MARKS:  So, it's on page 35, yeah.  I just    

MS. FIUME:  Okay.  But on CIR panel book page 31, in the draft discussion I had brought that language in from the re 
review from last time. 

DR. MARKS:  Okay.  Any other comments?  So, tomorrow I'll move that we proceed with an amended tentative safety 
assessment of these alkyl ethylhexanoates, all that are listed with the exception of the smallest compound and that they're 
safe, okay? 

DR. HILL:  This is the ethylhexyl alcohol.  It's small, you might need    

MS. FIUME:  I'll stay back. 

DR. HILL:  That's kind of where we got in trouble before. 

DR. SHANK:  So, there's not teratogenic. 

DR. HILL:  No    

DR. SHANK:  Didn't have a reproductive    

DR. HILL:  Yeah.  It surprises in a way because    but I'm guessing it's clear and efficiently and not so much oxidized.  So it 
could easily account for that difference from that to the acid. 

DR. SHANK:  But there's still all these    still no reproductive tests. 

DR. HILL:  Reproductive and developmental tests. 

DR. SHANK:  It's just developmental. 

DR. HILL:  Oh, okay.  It's not true     

DR. SHANK:  No reproductive data. 

DR. MARKS:  So, we will still delete then, ethylhexanoate? 

DR. SHANK:  I would, yes. 

DR. MARKS:  Okay, thanks, Monice for finding that. 

DR. HILL:  Which report is that in? 

DR. MARKS:  That's in    

MS. FIUME:  Alkyl ethylhexyls.. 

DR. HILL:  Okay. 
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Alkyl Ethylhexanoates Data Profile –presented by chain length and structure March 2013 – Writer, Monice Fiume 
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Branched, by longest length 
Ethylhexyl Ethylhexanoate   X                   
Isodecyl Ethylhexanoate                      
Hexyldecyl Ethylhexanoate                      
Lauryl Ethylhexanoate                      
Tridecyl Ethylhexanoate                      
Octyldodecyl Ethylhexanoate                      
Myristyl Ethylhexanoate                      
Decyltetradecyl Ethylhexanoate                      
Isocetyl Ethylhexanoate                      
Cetyl Ethylhexanoate               X   X    
Isostearyl Ethylhexanoate                      
Stearyl Ethylhexanoate                      
Mixtures (alphabetical) 
C12-13 Alkyl Ethylhexanoate                      
C12-15 Alkyl Ethylhexanoate                      
C14-18 Alkyl Ethylhexanoate                      
Cetearyl Ethylhexanoate 1982* X    X X X X   X   X X X X X X X 
 
*indicates that the conclusion was reaffirmed at a later time 
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ABSTRACT 

The CIR Expert Panel assessed the safety of 16 alkyl ethylhexanoates for use in cosmetics, finding that these ingredients are safe in 
cosmetic formulations in the present practices of use and concentration when formulated to be non-irritating.  The alkyl ethylhexano-
ates primarily function as skin conditioning agents in cosmetics.  The Panel reviewed available animal and clinical data in making 
its determination of safety, and when data gaps occurred, similarity in structure, properties, functions and uses of these ingredients 
and information from previous CIR assessments on constituent alcohols allowed for extrapolation of the available toxicological data 
to assess the safety of the entire group. 

INTRODUCTION 

Cetearyl ethylhexanoate was reviewed previously by the Cosmetic Ingredient Review (CIR) Expert Panel; in 1982, the Panel con-
cluded that cetearyl ethylhexanoate (then named cetearyl octanoate) is safe as used in cosmetics.1  As reported in 2006, the Expert 
Panel reaffirmed the conclusion of safe as used.2  A summary of the data included in these previous reviews is provided in Table 1. 

The Expert Panel determined that the data supporting the safety of cetearyl ethylhexanoate can be extrapolated to support the safe-
ty of the 15 additional ethylhexanoates that are used in cosmetics.  Therefore, the following 16 ingredients are included in this 
assessment. 

 
C12-13 Alkyl Ethylhexanoate 
C12-15 Alkyl Ethylhexanoate 
C14-18 Alkyl Ethylhexanoate 
Cetearyl Ethylhexanoate 
Cetyl Ethylhexanoate 
Decyltetradecyl Ethylhexanoate 
Ethylhexyl Ethylhexanoate 
Hexyldecyl Ethylhexanoate 

Isocetyl Ethylhexanoate 
Isodecyl Ethylhexanoate 
Isostearyl Ethylhexanoate 
Lauryl Ethylhexanoate 
Myristyl Ethylhexanoate 
Octyldodecyl Ethylhexanoate 
Stearyl Ethylhexanoate 
Tridecyl Ethylhexanoate

 

The safety of the individual constituents of these esters is relevant to the safety of the ingredient as a whole.  The constituent acid 
that is common to all the alkyl ethylhexanoates, 2-ethylhexanoic acid, a likely metabolite of the alkyl ethylhexanoates, is not itself 
a cosmetic ingredient.  However, because it is a likely metabolite, the summary document from the first re-review of cetearyl 
ethylhexanoate discussed the reproductive and developmental toxicity of this compound.2  This information is recapitulated in this 
re-review document because it is applicable to all the alkyl ethylhexanoates.  

Six of the constituent alcohols are cosmetic ingredients that have been found safe by the CIR.2-5  Table 2 provides a listing of the 
previously-reviewed constituent alcohols, i.e., cetearyl, cetyl, isostearyl, myristyl, and stearyl alcohol and octyldodecanol.   The 
maximum reported concentration of use of each alcohol at the time of its review is provided in Table 2 so as to reflect contextual 
constraints.  Provided in Table 3 is summary information on ethylhexyl and isodecyl alcohols.  These alcohols are not cosmetic 
ingredients; however, some data on these alcohols were presented in a previous CIR review and are included here because of the 
relevance to the safety of the alkyl ethylhexanoates.6  

CHEMISTRY 

Definition and Structure 

The alkyl ethylhexanoates are branched alkyl esters that are the result of the esterification of an alkyl alcohol with 2-ethylhexanoic 
acid (or 2-ethylhexanoic acid chloride).  The core relationship between these ingredients is a carboxyl ester functional group 
flanked on the ester side by an ethylhexyl group, and an alkyl chain on the alcohol side. (Figure 1).   

 

Figure 1.  Lauryl ethylhexanoate 

 

The structure of each ingredient follows the text of this report.  Definitions for the ingredients included in this assessment are 
provided in Table 4. 
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Methods of Manufacture 

Most of these alkyl ethylhexanoates are produced synthetically via classical Fischer type esterification methods (i.e., reaction of a 
carboxylic acid with an alcohol to produce a carboxylic ester; Figure 2), although the reaction may be promoted by acid or base 
catalysis, or by the use of an acid chloride.   

 

 

Figure 2.  Synthesis of lauryl ethylhexanoate from lauryl alcohol and ethylhexanoic acid 

 

For example, cetearyl ethylhexanoate is commercially prepared by catalytic esterification with removal by azeotropic distillation.1 
Cetearyl ethylhexanoate can also be prepared by blending cetyl octanoate and stearyl octanoate in a weight ratio of 7:2.  Ethyl-
hexyl ethylhexanoate is prepared by the direct esterification reaction of 2-ethylhexanoic acid and 2-ethylhexanol in n-hexane (sol-
vent) and with Novozym 435 (a commercial immobilized lipase from Candida antartica) acting as the catalyst.7  

 

Physical and Chemical Properties 

Physical and chemical properties data are provided in Table 5.1,8-10 

Reactivity 

The alkyl ethylhexanoates can be expected to undergo chemical or enzymatic hydrolysis to 2-ethylhexanoic acid and the corre-
sponding alcohols.1  Transesterification and other typical ester reactions (such as aminations) may also occur. 

USE 

Cosmetic 

The alkyl ethylhexanoates primarily function in cosmetics as skin conditioning agents.11  Ethylhexyl ethylhexanoate also functions 
as a fragrance ingredient.  (Table 4).  The FDA collects information from manufacturers on the use of individual ingredients in 
cosmetics as a function of cosmetic product category in its Voluntary Cosmetic Registration Program (VCRP).  VCRP data ob-
tained from the FDA in 201212 and data received in response to a survey of the maximum reported use concentration by category 
conducted by the Personal Care Products Council (Council)13 indicate that eight of the alkyl ethylhexanoates named in this safety 
assessment are currently used in cosmetic formulations. 

The current and historical frequency and concentration of use data for cetearyl ethylhexanoate are provided in Table 6; the fre-
quency of use has increased from 229 uses in 20022 to 382 uses in 2012;12 the maximum concentration of use has not changed and 
remains at 35% (in dermal leave-on formulations).2,13  Frequency and concentration of use data for the other seven in-use ethyl-
hexanoates are provided in Table 7.  With the exception of 262 uses for cetyl ethylhexanoate, these ingredients each are used in 
less than 50 formulations.12  The highest concentration of use reported for any of the alkyl ethylhexanoates is 77.3% cetyl ethyl-
hexanoate in rinse-off formulations used near the eye, and the highest leave-on use reported is 52% cetyl ethylhexanoate in lipstick 
formulations.13  Table 8 provides a listing of the eight alkyl ethylhexanoates that are not reported to be used by the FDA or the 
Council. 

Some alkyl ethylhexanoates are reported to be applied to the eye area or mucous membranes or in products that could possibly be 
ingested.  Additionally, some of the alkyl esters are used in cosmetic sprays or powders and could possibly be inhaled.  The high-
est concentration of known spray use is 5% cetearyl ethylhexanoate in a pump spray formulation.  Other uses may or may not be 
sprays, such as 8% cetyl ethylhexanoate in fragrance preparations and 10% stearyl ethylhexanoate in suntan preparations.  In prac-
tice, 95% to 99% of the droplets/particles released from cosmetic sprays have aerodynamic equivalent diameters >10 µm, with 
propellant sprays yielding a greater fraction of droplets/particles <10 µm compared with pump sprays.14,15  Therefore, most drop-
lets/particles incidentally inhaled from cosmetic sprays would be deposited in the nasopharyngeal and thoracic regions of the 
respiratory tract and would not be respirable (i.e., they would not enter the lungs) to any appreciable amount.16,17  There is some 
evidence indicating that deodorant spray products can release substantially larger fractions of particulates having aerodynamic 
equivalent diameters in the range considered to be respirable.16  However, the information is not sufficient to determine whether 
significantly greater lung exposures result from the use of deodorant sprays, compared to other cosmetic sprays. 

Ethylhexyl ethylhexanoate is listed in the European Union inventory of cosmetic ingredients,18 and according to the European 
Chemical Substances Information System (ESIS), it has a reproductive risk classification of category 3, substances which cause 
concern, with risk phrase R63, possible risk of harm to the unborn child.19 Ethylhexyl ethylhexanoate is not restricted by the Euro-
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pean Commission, but the Scientific Committee on Consumer Safety (SCCS) is of the opinion that “the use in cosmetic products 
of substances classified as carcinogenic, mutagenic or toxic for reproduction, of category 1, 2 and 3, under Annex I to Directive 
67/548/EEC shall be prohibited.  …  A substance classified in category 3 may be used in cosmetics if the substance has been eval-
uated by the SCCNFP [now called the SCCS] and found acceptable for use in cosmetic products.”20   All other of the alkyl esters 
named in this safety assessment are listed in the European Union inventory of cosmetic ingredients.18  

Non-Cosmetic 

Ethylhexyl ethylhexanoate is used in pharmaceutical preparations for improving the spreading behavior of the oil.7 

TOXICOKINETICS 

The alkyl ethylhexanoates are most likely hydrolyzed in the gastrointestinal tract to 2-ethylhexanoic acid and the corresponding 
alcohols.1  These products, in turn, would enter their respective metabolic pathways. 

Penetration Enhancement 

The effect of alkyl ethylhexanoates on the penetration of indomethacin through excised hairless rat skin was examined.10  The 
permeation of 1% indomethacin from suspensions and from hydrogenated phospholipid gels containing cetyl ethylhexanoate, iso-
cetyl ethylhexanoate, or stearyl ethylhexanoate was determined.  The permeation rate of indomethacin from the esters increased 
with increased solubility of the drug in the ester.  The solubility of indomethacin in liquid paraffin is very low, and there was no 
permeation of indomethacin from liquid paraffin after 10 h.  Permeation rates (and solubility) were higher in gels formed by 
hydrogen phospholipid than from suspensions.  In all cases, a linear relationship existed between the cumulative amounts of indo-
methacin that permeated from any ester from 4 h to 10 h. 

ANIMAL TOXICOLOGY 

Refer to Table 1 for summary information from the original safety assessment on cetearyl ethylhexanoate.  No significant dermal, 
oral, or inhalation toxicity was reported. 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 

2-Ethylhexanoic acid is a possible metabolite of the alkyl ethylhexanoates; therefore, the reproductive and developmental toxicity 
of 2-ethylhexanoic acid may be relevant to the safety of alkyl ethylhexanoates.  Accordingly, the data on the reproductive and 
developmental toxicity  on 2-ethylhexanoic acid, and the mechanism of action for both, that were included in the original re-
review of cetearyl ethylhexanoate are reiterated here.21-36 

2-Ethylhexanoic acid has been shown to be a liver and a developmental toxicant when administered orally at high dose levels.  In 
developmental studies, it has been postulated that 2-ethylhexanoic acid maternal liver toxicity begins a cascade of effects that 
includes metallothionein (MT) induction, zinc accumulation in the liver due to MT binding, and a resulting zinc deficiency in the 
developing embryo.  In this model, it is the zinc deficiency in the developing embryo that causes developmental toxicity.  Support 
for this mechanism of action comes from several sources.  Animal studies have demonstrated that dietary zinc supplementation 
reduces the toxic effect and that further zinc deficiency makes 2-ethylhexanoic acid more toxic.  In vitro studies using embryo 
cultures have demonstrated that either zinc deficiency or 2-ethylhexanoic acid-treated sera produced developmental toxicity.  Zinc 
supplementation of either/both sera eliminated the effect. 

To further examine this question, di-2-ethylhexyl terephthalate (DEHT), a 2-ethylhexanoic acid precursor, was chosen as a model 
that would result in 2-ethylhexanoic acid exposures without liver toxicity, MT induction, etc.  DEHT is metabolized in the gut and 
liver to 2-ethylhexanol and terephthalate.  Two moles of 2-ethylhexanol are produced per mole of DEHT.  Subsequent hydrolysis 
of 2-ethylhexanol produces 2-ethylhexanoic acid.  It can be hypothesized that this pathway to 2-ethylhexanoic acid production 
from a precursor would not give rise to acute liver toxicity, MT induction, zinc sequestration, and developmental toxicity. 

In a reproductive and developmental toxicity study, 0, 0.3, 0.6, and 1% DEHT was provided in the feed of rats.  The doses were 
calculated to be 614 to 823 mg/kg/day for males and 783 to1021 mg/kg/day for females.  Reproductive toxicity and developmental 
toxicity were not seen at any dose level.  These findings suggest that the process of metabolic conversion of DEHT to 2-ethylhex-
anol, and subsequent hydrolysis to 2-ethylhexanoic acid, results in a time course of 2-ethylhexanoic acid appearance that allows 
clearance before sufficient levels can arise to produce acute liver toxicity. 

While the above study was undertaken to understand 2-ethylhexanoic acid developmental toxicity, the Panel considered that it is 
relevant to the assessment of alkyl ethylhexanoates.  Like DEHT, alkyl ethylhexanoates must undergo conversion to produce 2-
ethylhexanoic acid.  In addition, alkyl ethylhexanoates, as used in cosmetics, would have to pass through the stratum corneum and 
the epidermis before entering the bloodstream, further moderating the time course of 2-ethylhexanoic acid appearing in the liver. 

GENOTOXICITY 

Published genotoxicity data were not found. 
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CARCINOGENICITY 

Published carcinogenicity data were not found. 

IRRITATION AND SENSITIZATION 

Dermal Irritation and Sensitization 

Refer to Table 1 for summaries of irritation data and for sensitization data from the original safety assessment on cetearyl ethyl-
hexanoate.  Generally, formulations containing cetearyl ethylhexanoate did not produce significant irritation and were not 
sensitizers 

Non-Human 

The dermal irritation of cetyl ethylhexanoate was determined using rabbits, guinea pigs, rats, and miniature swine.37  In rabbits, 0.1 
g of undiluted cetyl ethylhexanoate was applied directly to a shaved 3 cm x 3 cm area on the back of six albino angora rabbits.  n-
Hexadecane was used as the control.  A collar was used to prevent ingestion of the test substance.  The test sites were scored for 
irritation 24 h after application. After scoring, the test site was clipped, the test article was applied 30 min later, and the area was 
scored 48 h after application.  Following this reading, all the hair on the dorsal surface was clipped and the animals were injected 
with Evan’s blue in physiological saline and killed 1 h after injection.  The total skin reaction score was assessed by evaluating 
erythema in live animals and the dilating rate, edema, and bluing rate in skin removed at the end of the study.  The relative irritan-
cy score for cetyl ethylhexanoate was 3/3, severely irritating to rabbit skin. 

A similar protocol and scoring was followed using groups of six male Hartley guinea pigs and six male Wistar rats, with the ex-
ception that the control was an untreated site.  Again, the dose tested was 0.1 g cetyl ethylhexanoate applied to a 3 cm x 3 cm area 
of shaved skin.  The relative irritancy score for cetyl ethylhexanoate was 2/3, moderately irritating, in the guinea pig and 1/3, mild-
ly irritating, in the rat. 

Using miniature swine, 0.05 g cetyl ethylhexanoate was applied to the clipped skin of 6 animals for 48 h using a 15 mm occlusive 
patch.  The test site was then scored as described above.  The relative irritancy score for cetyl ethylhexanoate was 0/3 (non-
irritating) in miniature swine. 

Human 

The dermal irritation of cetyl ethylhexanoate was evaluated by applying 0.05 g of undiluted test article on a 15 mm patch to 50 
male subjects.37  The patches were removed after 48 h, and the test sites scored 30 min later.  Undiluted cetyl ethylhexanoate was 
mildly irritating (defined as producing 10-40% positive reactions) to humans skin.  (Additional details were not provided.) 

Cetearyl ethylhexanoate was not a sensitizer in a human repeated insult patch test completed in 103 subjects in which it was used 
as a solvent and tested as a control.38  No reactions were observed during induction or challenge.  (Additional details were not 
provided). 

Phototoxicity 

Refer to Table 1 for summary information from the original safety assessment on cetearyl ethylhexanoate.  Cetearyl ethylhexa-
noate was not phototoxic. 

Ocular Irritation 

Refer to Table 1 for summary information from the original safety assessment on cetearyl ethylhexanoate.  Cetearyl ethylhexano-
ate was not an ocular irritant in rabbits. 

SUMMARY 

Cetearyl ethylhexanoate was reviewed previously by the Cosmetic Ingredient Review (CIR) Expert Panel, and in 1982 the Panel 
concluded that cetearyl ethylhexanoate (then named cetearyl octanoate) is safe as used in cosmetics.  The conclusion was reaf-
firmed, as reported in 2006.  The data in the existing safety assessments on cetearyl ethylhexanoate were deemed applicable to an 
additional 15 alkyl ethylhexanoates that are cosmetic ingredients; therefore, the Panel developed a safety assessment of the alkyl 
ethylhexanoate group.  The alkyl ethylhexanoates are branched alkyl chains that consist of an alcohol and 2-ethylhexanoic acid, 
and they function in cosmetics primarily as skin conditioning agents. 

VCRP data indicate that eight of the 16 alkyl ethylhexanoates are currently in use in cosmetic formulations. Cetearyl ethylhexano-
ate has the most reported uses, 382, followed by cetyl ethylhexanoate, 262.  The remaining ingredients are used in less than 50 for-
mulations.  Cetyl ethylhexanoate has the highest reported use concentration, 77.3% in rinse-off formulations used near the eye; it 
also has the highest leave-on use concentration, 52% in lipstick formulations. 

Alkyl ethylhexanoates tended to increase the permeation rate of indomethacin.  The increase occurred due to increased solubility. 
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Undiluted cetyl ethylhexanoate was severely irritating to rabbit skin, moderately irritating to guinea pig skin, mildly irritating to rat 
skin, and non-irritating to the skin of miniature swine.  A 48-h patch with undiluted cetyl ethylhexanoate produced mild irritation 
in dermal irritation study in 50 subjects. 

DISCUSSION 

In 1982, the CIR Expert Panel concluded that cetearyl ethylhexanoate was safe as reported to be used in cosmetics; this conclusion 
was reaffirmed in 2006.  Because of perceived structural similarity, cetearyl ethylhexanoate was included in a re-review document 
on the alkyl esters family of ingredients.  The Panel, however, determined that inclusion in that report was not appropriate because 
2-ethylhexanoic acid, a liver and developmental toxicant in animal studies at high dose levels, is a possible metabolite of cetearyl 
ethylhexanoate.  The Panel did determine, however, that the data included in the safety assessments of cetearyl ethylhexanoate can 
be extrapolated to support the safety of the 15 additional ethylhexanoates that are used in cosmetics, thereby creating the alkyl 
ethylhexanoate family for review. 

Regarding the liver and developmental toxicant effects of 2-ethylhexanoic acid in animal studies at high dose levels, it has been 
postulated that the maternal liver toxicity could begin a cascade of effects that includes metallothionein (MT) induction, zinc accu-
mulation in the liver due to MT binding, and a resulting zinc deficiency in the developing embryo.  The Panel found that results of 
testing with di-2-ethylhexyl phthalate (DEHT, a 2-ethylhexanoic acid precursor used as a model for exposure without liver toxi-
city, etc.) suggested that the process of metabolic conversion results in a time course that allows clearance of 2-ethylhexanoic acid 
before sufficient levels can arise to produce toxicity.  It is the opinion of the Panel that this outcome precludes the risk of develop-
mental toxicity for the alkyl ethylhexanoates, whether the alkyl ethylhexanoate is absorbed through the skin, which is likely in 
some cases, as well as in the case of incidental ingestion when used in lipsticks.  Although there are existing data gaps, the 
relatedness of molecular structures, physicochemical properties, functions, and/or concentrations in cosmetics allowed grouping 
these ingredients together and interpolating/extrapolating the available toxicological data to support the safety of the entire group.  
The similar structure-property relationships and cosmetic product usage suggest that the available data from the previous review of 
cetearyl ethylhexanoate, as well as from safety assessments on some of the constituent alcohols, can be extrapolated to support the 
safety of the alkyl ethylhexanoates. For example, the consensus of the Panel was that because dermal penetration of long-chain 
alcohols is likely to be low, it could be inferred that the dermal penetration for alkyl esters was likely to be even lower. The Panel 
also noted specifically that two of the data gaps were genotoxicity and carcinogenicity data.  The Panel relied on the previous CIR 
safety assessments on the constituent alcohols to alleviate concerns over the lack of these data. 

The Panel recognized that some of the alkyl ethylhexanoates can enhance the penetration of other ingredients through the skin.  
The Panel cautioned that care should be taken in formulating cosmetic products that may contain these ingredients in combination 
with any ingredients whose safety was based on their lack of dermal absorption data, or when dermal absorption was a concern. 

The Panel was also concerned that the potential exists for dermal irritation with the use of products formulated using some of the 
alkyl ethylhexanoates.  They specified that products must be formulated to be non-irritating.   

Finally, the Panel discussed the issue of incidental inhalation exposure to alkyl ethylhexanoates from powders and products that 
may be aerosolized.  There were no repeated dose inhalation toxicity data available for the alkyl ethylhexanoates.  Cetearyl ethyl-
hexanoate is reportedly used at up to 8% in dusting powders that may become airborne and at known concentrations of up to 5% in 
pump spray formulations; some of the alkyl ethylhexanoates may be used as high as 10% in some products that may or may not be 
sprays, such as 10% stearyl ethylhexanoate in suntan preparations.  Droplets/particles deposited in the nasopharyngeal or bronchial 
regions of the respiratory tract present no toxicological concerns based on the chemical and biological properties of these ingre-
dients.  Coupled with the small actual exposure in the breathing zone and the concentrations at which the ingredients are used, the 
available information indicates that incidental inhalation would not be a significant route of exposure that might lead to local 
respiratory or systemic effects.  These ingredients are large molecules and most likely insoluble in water, which supports the view 
that they are unlikely to be absorbed or cause local effects in the respiratory tract.  The Panel considered the data available to 
characterize the potential for alkyl ethylhexanoates to cause systemic toxicity, irritation, sensitization, or other effects.  They noted 
that cetearyl ethylhexanoate tended not to produce systemic toxicity in single-dose oral, dermal, or inhalation studies or a repeated-
dose dermal toxicity study, was not a sensitizer, and was not phototoxic.  A detailed discussion and summary of the Panel’s 
approach to evaluating incidental inhalation exposures to ingredients in cosmetic products that may be aerosolized is available at 
http://www.cir-safety.org/cir-findings. 

CONCLUSION 

The CIR Expert Panel concluded that the alkyl ethylhexanoates, listed below, are safe in the present practices of use and 
concentration described in this safety assessment when formulated to be non-irritating.  

 

C12-13 Alkyl Ethylhexanoate 
C12-15 Alkyl Ethylhexanoate 
C14-18 Alkyl Ethylhexanoate* 

Cetearyl Ethylhexanoate 
Cetyl Ethylhexanoate 
Decyltetradecyl Ethylhexanoate* 
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Ethylhexyl Ethylhexanoate 
Hexyldecyl Ethylhexanoate* 
Isocetyl Ethylhexanoate 
Isodecyl Ethylhexanoate* 
Isostearyl Ethylhexanoate* 

Lauryl Ethylhexanoate* 
Myristyl Ethylhexanoate* 
Octyldodecyl Ethylhexanoate* 
Stearyl Ethylhexanoate 
Tridecyl Ethylhexanoate

 

*Not in current use.  Were ingredients in this group not in current use to be used in the future, the expectation is that they would be 
used in product categories and at concentrations comparable to others in this group.  
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STRUCTURES 
Ordered by chain length, chemical structure   
 
Branched, by longest length 

 
 

1. Ethylhexyl Ethylhexanoate 

 
 

 
 

2. Isodecyl Ethylhexanoate (one example of an “iso”) 

 
 
 

3. Hexyldecyl Ethylhexanoate 

 
 
 

4. Lauryl Ethylhexanoate 

 
 

 
 

5. Tridecyl Ethylhexanoate 

 
 

 
 

6. Octyldodecyl Ethylhexanoate 

 
 

 
 

7. Myristyl Ethylhexanoate 
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8. Decyltetradecyl Ethylhexanoate 

 
 
 

9. Isocetyl Ethylhexanoate (one example of an “iso”) 

 
 

10. Cetyl Ethylhexanoate 

 
 

11. Isostearyl Ethylhexanoate (one example of an “iso”) 

 
 

12. Stearyl Ethylhexanoate 

 
 

 
 

Mixtures (alphabetical) 
 

13. C12-13 Alkyl Ethylhexanoate 

 
 

14. C12-15 Alkyl Ethylhexanoate 

 
 

15. C14-18 Alkyl Ethylhexanoate 
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16. Cetearyl Ethylhexanoate 

 

 

 
 
 
 
 
 
 
 

TABLES 

Table 1.  Summaries of previous reviews of cetearyl ethylhexanoate  

Conclusion (Year) Summary data Reference 

safe as used (1982, 
reaffirmed 2006) 

- Toxicokinetics:  although no specific toxicokinetics data were available, comparison to similar long chain fatty acid esters suggests 
that it would be hydrolyzed in the gastrointestinal tract to 2-ethylhexanoic acid and the corresponding alcohols; these products, in 
turn, would enter their respective metabolic pathways 
- Dermal Toxicity:  the acute dermal LD50 was >9.4 ml/kg in rabbits (only 2 rabbits in each group); formulations containing 25-30% 
produced no acute dermal toxicity; not toxic in rabbits when applied undiluted dermal for up to 90 days but mild irritation was 
reported 
- Oral Toxicity:  acute oral LD50 was >8.0 ml/kg in rats; formulations containing 2.5% produced no acute oral toxicity 
- Inhalation Toxicity: no inhalation toxicity in rats exposed for 1 h to a formulation containing 1.9-2.2% 
- Reproductive and Developmental Toxicity:  2-ethylhexanoic acid, a possible metabolite, had been shown to be a liver and develop-
mental toxicant in animal studies at high doses; in developmental toxicity studies, it was postulated that the maternal liver toxicity 
began a cascade of effects that included metallothionein (MT) induction, zinc accumulation in the liver due to MT binding, and a 
resulting zinc deficiency in the developing embryo; the zinc deficiency causes the developmental toxicity; a reproductive/develop-
mental toxicity study was also performed with up to 1% dietary di-2-ethylhexyl terephthalate (DEHT; a 2-ethylhexanoic acid precur-
sor); no reproductive or developmental effects were observed, suggesting that the process of metabolic conversion of  DEHT to 2-
ethylhexanol and subsequent hydrolysis to 2-ethylhexanoic acid results in a time course of 2-ethylhexanoic acid appearance that 
allows clearance before sufficient levels can arise to produce acute liver toxicity 
- Dermal Irritation, Sensitization, and Phototoxicity – Non-Human: was not a dermal irritant in rabbits when tested undiluted and in 
formulation (2.5%); not at sensitizer in guinea pigs as a 0.1% solution or in a formulation containing 3.2%; a formulation containing 
2.5% was not phototoxic in guinea pigs 
- Dermal Irritation, Sensitization, and Phototoxicity - Human:  in human testing, 4/100 patients had a slight to moderate reaction in a 
provocative SIOPT test with undiluted test article; a formulation containing 0.40% was essentially non-irritating in a 21-day cumu-
lative irritation study in 13 subjects; formulations containing 0.2-30% were not sensitizers in RIPTs with 644 subjects and a formula-
tion containing 0.40% was not a sensitizer in a maximization study in 25 subjects; although some reactions were observed, a formu-
lation containing 2.5% was not considered a photoallergen in a study in 27 subjects; a formulation containing 2.5% was not photo-
toxic in 10 subjects 
- Ocular Irritation:  was not an ocular irritant in rabbits when tested undiluted and in formulation (2.5-30%) 
- Mucous Membrane Toxicity:  a formulation containing 25-30% did not produce irritation in mucous membranes 
- Discussion item:  2-ethylhexanoic acid, a possible metabolite, was shown to be a liver and developmental toxicant in animal studies 
at high dose levels, and it was postulated that the maternal liver toxicity began a cascade of effects that included MT induction, zinc 
accumulation in the liver due to MT binding, and a resulting zinc deficiency in the developing embryo; the Panel found that results of 
testing with DEHT and the fact that cetearyl ethylhexanoate would have to pass through the stratum corneum  before entering the 
blood stream  precluded the risk of developmental toxicity 

1,2 

 
 
 
 
 
Table 2.  Previously-reviewed constituent alcohols  
Constituent Alcohol Conclusion (year issued; maximum use concentration reported) Reference 

Cetearyl Alcohol safe as used (1988; reaffirmed 2008; 25% in leave-ons; 25% in rinse-off) 3,5 
Cetyl Alcohol safe as used (1988; reaffirmed 2008; 50% in leave-ons; 25% in rinse-offs) 3,5 
Isostearyl Alcohol safe as used (1988; reaffirmed 2008; 50% in leave-ons; 5% in rinse-offs) 3,5 
Myristyl Alcohol safe as used (1988; reaffirmed 2008; 12% in leave-ons; 7% in rinse-offs) 3,5 
Octyldodecanol safe as used (1985, reaffirmed 2006; 85% in leave-ons; 30% in rinse-offs) 2,4 
Stearyl Alcohol safe as used (1985; reaffirmed 2006; 56% in leave-ons; 25% in rinse-offs) 2,4 
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Table 3.  Available data on constituent alcohols not reviewed by the CIR  
Constituent Alcohol Data summary Reference 
Ethylhexyl Alcohol - Absorption, Distribution, Metabolism, and Excretion:  in vitro dermal absorption rates were determined for ethylhexyl 

alcohol in rats and humans; in rats, the rate was 0.22 mg/cm2/h and in the human it was 0.038 mg/cm2/h; accordingly, the 
human rate of ethylhexyl alcohol absorption was 5.78 times slower than in the rate in the rat 
- Dermal Toxicity:  in three different acute dermal toxicity studies on rabbits with ethylhexyl alcohol, the LD50 values 
reported were 2380, >2600 and > 5000 mg/kg bw; 10 rats were dosed with 2 ml/kg bw/day (1600mg/kg/day) via single 
application on shaved backs; absolute and relative thymus wts, liver granulomas, brochiectasis in the lung, renal tubular 
epithelial necroses, edematous heart and testes, and spermatogenesis, all decreased; 10 rats/sex were dosed with 0, 500, or 
1000 mg/kg bw/day (5 days occlusive, 2 days untreated, 4 days treated); 500 and 1000 mg treated rats exhibited minimal 
exfoliation, decreased spleen wt and increased serum triglycerides in females 
- Ocular Irritation:  instillation of 20 µg of ethylhexyl alcohol into the conjunctival sac of rabbits caused moderately severe 
irritation of the cornea 
- Dermal Irritation – Non-Human:  ethylhexyl alcohol was applied under occlusion to the skin of 3 male rabbits for 4 hours 
and found to be  irritating; in another study with rabbits, 0.5 ml of ethylhexyl alcohol was applied under occlusion on 
intact skin for 1, 2, 4, and 24 hours; irritation was considered high, and effects seen after 7 days were not reversible 
- Dermal Irritation and Sensitization Human:  tested at a concentration of 4% in petrolatum, ethylhexyl alcohol produced 
no irritation in a 48 h occlusive-patch test in 29 male volunteers; in a maximization study, ethylhexyl alcohol did not 
induce any sensitization reactions 
- Reproductive and Developmental Toxicity:  a group of female rats was exposed for 7 h/day to 850 mg/m3 of ethylhexyl 
alcohol on gestation days 1-19; dams were sacrificed at day 20; ethylhexyl alcohol reduced maternal feed intake, but did 
not produce any malformations; the estrogenic activity of 2-ethylhexanoic acid was examined using an E-SCREEN assay 
using T47D human breast cancer cells; weak estrogenic activity was observed; additional details were not provided. 
- Genotoxicity:  in vitro, ethylhexyl alcohol was negative in a number of Ames assays, a liquid suspension assay, mouse 
lymphoma assay, and unscheduled DNA synthesis assay; in a 3H-thymidine assay, there was a dose-dependent inhibition 
of 3H-thymi¬dine into replicating DNA, with a dose-dependent increase in the ratio of acid-soluble DNA incorporated 
into the thymidine; the urine of rats dosed orally with 1000 mg/kg bw ethylhexyl alcohol was not mutagenic; in vivo, 
ethylhexyl alcohol was not genotoxic in a mouse micronucleus test or a transformation assay 
Carcinogenicity:  B6C3F1 mice (50/sex/group) were administered 0, 50, 200, or 750 mg/kg bw/day via gavage, 5 days/wk 
for 18 mos; at the 750 mg/kg dose, weak hepatocellular carcinoma increased in females, bw gain decreased and mortality 
increased; F344 rats (50/sex/group) were administered 0, 50, 150, or 500 mg/kg bw/day via gavage, 5 days/wk for 24 mos; 
rats dosed ≥150 mg/kg were characterized with bw gain decrease, lethargy and unkemptness; at 500 mg/kg, mortality in 
females was at 52% 

6 

Isodecyl Alcohol - Reproductive and Developmental Toxicity: in an oral gavage developmental toxicity study of a mixture of C9-11, 
branched alkyl alcohols in rats, a maternal NOAEL of 158 mg/kg bw and a fetal NOAEL of 790 mg/kg bw were reported 

6 

 
 
 
 
 
Table 4.  Definitions and functions  
Ingredient/CAS No. Definition11 (italicized text generated by CIR) Function11 
C12-13 Alkyl Ethylhexanoate 
90411-66-8 

the ester of C12-13 Alcohols and 2-ethylhexanoic acid.  The mixture of esters 
obtained from the reaction of a mixture of fatty alcohols, containing 12 to 13 carbons 
in the alkyl chain, with 2-ethylhexanoic acid. 

skin conditioning agent – 
emollient 

C12-15 Alkyl Ethylhexanoate 
90411-66-8 

the ester of 2-ethylhexanoic acid and C12-15 Alcohols.  The mixture of esters 
obtained from the reaction of a mixture of fatty alcohols, containing 12 to 15 carbons 
in the alkyl chain, with 2-ethylhexanoic acid. 

skin conditioning agent – 
emollient 

C14-18 Alkyl Ethylhexanoate the ester of C14-18 alcohols and 2-ethylhexanoic acid.  The mixture of esters 
obtained from the reaction of a mixture of fatty alcohols, containing 14 to 18 carbons 
in the alkyl chain, with 2-ethylhexanoic acid. 

skin conditioning agent – 
emollient 

Cetearyl Ethylhexanoate the ester of cetearyl alcohol and 2-ethylhexanoic acid.  The mixture of esters obtained 
from the reaction of a mixture of fatty alcohols, containing 16 to 18 carbons in the 
alkyl chain, with 2-ethylhexanoic acid. 

skin conditioning agent – 
emollient; hair conditioning agent 

Cetyl Ethylhexanoate 
59130-69-7 

the ester of cetyl alcohol and 2-ethylhexanoic acid.  The ester obtained from the 
reaction of cetyl alcohol with 2-ethylhexanoic acid.  

skin conditioning agent – 
emollient 

Decyltetradecyl Ethylhexanoate the organic compound that conforms to the formula.  The ester obtained from the 
reaction of 2-decyltetradecanol with 2-ethylhexanoic acid. 

skin conditioning agent – 
emollient 

Ethylhexyl Ethylhexanoate 
7425-14-1 

the ester of 2-ethylhexanol and 2-ethylhexanoic acid that conforms to the formula.  
The ester obtained from the reaction of 2-ethylhexanol with 2-ethylhexanoic acid.  

skin conditioning agent-emollient; 
fragrance ingredient 

Hexyldecyl Ethylhexanoate the ester of hexyldecanol and 2-ethylhexanoic acid.  The ester obtained from the 
reaction of 2-hexyldecanol with 2-ethylhexanoic acid. 

skin conditioning agent – 
emollient; skin conditioning agent-
occlusive 

Isocetyl Ethylhexanoate 
125804-19-5 

the ester of isocetyl alcohol and 2-ethylhexanoic acid.  The mixture of esters obtained 
from the reaction of branched-chain cetyl alcohols with 2-ethylhexanoic acid.  

skin conditioning agent – 
emollient 

Isodecyl Ethylhexanoate 
89933-26-6; 34962-91-9 

the ester of branched chain decyl alcohols and 2-ethylhexanoic acid.  The mixture of 
esters obtained from the reaction of branched-chain decyl alcohols with 
2-ethylhexanoic acid. 

skin conditioning agent – 
emollient 

Isostearyl Ethylhexanoate 
69247-83-2 

the ester of isostearyl alcohol and 2-ethylhexanoic acid.  The mixture of esters 
obtained from the reaction of branched-chain stearyl alcohols with 2-ethylhexanoic 
acid.   

skin conditioning agent – 
emollient 

Lauryl Ethylhexanoate 
56078-38-7 

the ester of lauryl alcohol and 2-ethylhexanoic acid.  The ester obtained from the 
reaction of lauryl alcohol with 2-ethylhexanoic acid. 

skin conditioning agent – 
emollient 
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Table 4.  Definitions and functions  
Ingredient/CAS No. Definition11 (italicized text generated by CIR) Function11 
Myristyl Ethylhexanoate 
72201-45-7 

ester of myristyl alcohol and 2-ethylhexanoic acid that conforms to the formula.  The 
ester obtained from the reaction of myristyl alcohol with 2-ethylhexanoic acid. 

skin conditioning agent – 
emollient 

Octyldodecyl Ethylhexanoate 
69275-04-3 

the ester of Octyldodecanol and 2-ethylhexanoic acid.  The ester obtained from the 
reaction of 2-octyldodecanol and 2-ethylhexanoic acid.  

skin conditioning agent – 
emollient 

Stearyl Ethylhexanoate 
59130-70-0 

the ester of stearyl alcohol and 2-ethylhexanoic acid.  The ester obtained from the 
reaction of stearyl alcohol with 2-ethylhexanoic acid.  

skin conditioning agent-occlusive 

Tridecyl Ethylhexanoate the ester of Tridecyl Alcohol and 2-ethylhexanoic acid.  The ester obtained from the 
reaction of tridecyl alcohol with 2-ethylhexanoic acid.  

skin conditioning agent – 
emollient 

 
 
 
 
 
Table 5.  Chemical and physical properties 
Property Description Reference 

Cetearyl Ethylhexanoate 
characteristics clear, oily liquid 1 
specific gravity -4.0 – 1.0°C 1 
refractive index 1.444 – 1.116 (20°C) 1 
saponification value 135-160 1 

Cetyl Ethylhexanoate 
form liquid 10 
molecular weight 368.64 8,9 
boiling point 407.2°C (760 Torr) (calculated) 8 
density 0.859 g/cm3 (20°C; 760 Torr) (calculated) 8 
log P 10.819 (25°C) (calculated) 8 

Ethylhexyl Ethylhexanoate 
molecular weight 256.42 8 
boiling point 288.3°C (760 Torr) (calculated) 8 
density 0.863 g/cm3 (20°C; 760 Torr) (calculated) 8 
log P 6.587 (25°C) (calculated) 8 

Isocetyl Ethylhexanoate 
form liquid 10 

Isostearyl Ethylhexanoate 
form liquid 10 

Lauryl Ethylhexanoate 
molecular weight 312.53 8 
boiling point 354.6°C (760 Torr) (calculated) 8 
density 0.862 g/cm3 (20°C; 760 Torr) (calculated) 8 
log P 8.781 (25°C) (calculated) 8 

Myristyl Ethylhexanoate 
molecular weight 340.58 8 
boiling point 381.5°C (760 Torr) (calculated) 8 
density 0.861 g/cm3 (20°C; 760 Torr) (calculated) 8 
log P 9.800  (25°C) (calculated) 8 

Octyldodecyl Ethylhexanoate 
molecular weight 424.74 8 
boiling point 449.2°C (760 Torr) (calculated) 8 
density 0.858 g/cm3 (20°C; 760 Torr) (calculated) 8 
log P 12.701 (25°C) (calculated) 8 

Stearyl Ethylhexanoate 
form liquid 10 
molecular weight 396.69 8 
boiling point 431.9°C (760 Torr) (calculated) 8 
density  0.859 g/cm3 (20°C; 760 Torr) (calculated) 8 
log P 11.838  (25°C) (calculated) 8 
log P 14.541  (25°C) (calculated) 8 
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Table 6.  Current and historical frequency and concentration of use according to duration and type of exposure 
 # of Uses # of Uses Max Conc of Use (%) Max Conc of Use (%) 
 201212 20022 201213 19761/20022 

Cetearyl Ethylhexanoate 
Totals*  382  229 0.00009-35 0.07-35 
Duration of Use 
Leave-On 361 212 0.00009-35 0.07-35 
Rinse-Off 18 17 0.6-2 0.1-13 
Diluted for (Bath) Use 3 NR NR 1-10 
Exposure Type 
Eye Area 60 7 0.3-26 0.07-28 
Incidental  Ingestion 2 4 0.2-5 0.1-8 
Incidental Inhalation-Spray 17a 31a 3 

0.2 (aerosol) 
0.00009-5 (pump spray) 

≤5 
0.5-9a 

Incidental Inhalation-Powder 22 8 1-8 0.1-4 
Dermal Contact 354 186 0.3-35 0.1-35 
Deodorant (underarm) 2b NR 0.6 (not spray) 

0.6 (aerosol) 
3b 

Hair - Non-Coloring 25 39 0.00009-2 0.1-5 
Hair-Coloring NR NR 0.6 NR 
Nail 1 NR NR 10-25 
Mucous Membrane 5 NR 0.2-5 1-10 
Baby Products NR 1 NR NR 

*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
aIncludes suntan products, in that it is not known whether or not the reported product is a spray. 
bIt is not known whether or not the product is a spray. 
NR – no reported use 
 
 
 
 
 

Table 7.  Frequency and concentration of use according to duration and type of exposure 
 # of Uses12 Max Conc of Use (%)13 # of Uses12 Max Conc of Use (%)13 # of Uses12 Max Conc of Use (%)13

 C12-13 Alkyl Ethylhexanoate C12-15 Alkyl Ethylhexanoate Cetyl Ethylhexanoate 
Totals* 8 13-27 45 1-22 262 0.5-77.3 
Duration of Use       
Leave-On 8 13-27 45 1-22 184 0.4-52 
Rinse-Off NR NR NR NR 78 0.5-77.3 
Diluted for (Bath) Use NR NR NR NR NR 20 
Exposure Type       
Eye Area 4 13-27 2 2-5 38 4-77.3 
Incidental  Ingestion 2 17 NR NR 15 10-52 
Incidental Inhalation-Spray NR NR 1 NR 8a 3a-8 

2 (aerosol) 
2 (pump spray) 

Incidental Inhalation-Powder NR NR 1 12 4 1-8 
Dermal Contact 6 13-27 45 1-22 187 1-77.3 
Deodorant (underarm) NR NR NR NR NR 1 (aerosol) 
Hair - Non-Coloring NR NR NR NR 59 0.5-14 
Hair-Coloring NR NR NR NR 1 1-10 
Nail NR NR NR NR NR 0.4-19 
Mucous Membrane 2 17 NR NR 17 10-52 
Baby Products NR NR NR NR NR NR 
 Ethylhexyl Ethylhexanoate Isocetyl Ethylhexanoate Stearyl Ethylhexanoate 
Totals* 20 0.5-8.3 8 NR 8 0.2-10 
Duration of Use       
Leave-On 20 1-8.3 8 NR 8 0.2-10 
Rinse-Off NR 0.5 NR NR NR NR 
Diluted for (Bath) Use NR NR NR NR NR NR 
Exposure Type       
Eye Area 1 1 1 NR NR NR 
Incidental  Ingestion NR 8.3 1 NR NR 0.2 
Incidental Inhalation-Spray NR 4 (pump spray) NR NR NR 10a 
Incidental Inhalation-Powder NR NR NR NR NR NR 
Dermal Contact 20 0.5-5 7 NR 5 7-10 
Deodorant (underarm) NR NR NR NR NR NR 
Hair - Non-Coloring NR NR NR NR 2 NR 
Hair-Coloring NR NR NR NR NR NR 
Nail NR NR NR NR NR 0.2 
Mucous Membrane NR 8.3 1 NR 1 0.2 
Baby Products NR NR NR NR NR NR 
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Table 7.  Frequency and concentration of use according to duration and type of exposure 
 # of Uses12 Max Conc of Use (%)13 # of Uses12 Max Conc of Use (%)13 # of Uses12 Max Conc of Use (%)13

 Tridecyl Ethylhexanoate   
Totals 4 NR     
Duration of Use       
Leave-On 4 NR     
Rinse Off NR NR     
Diluted for (Bath) Use NR NR     
Exposure Type       
Eye Area NR NR     
Incidental  Ingestion NR NR     
Incidental Inhalation-Spray 1 NR     
Incidental Inhalation-Powder 1 NR     
Dermal Contact 4 NR     
Deodorant (underarm) NR NR     
Hair - Non-Coloring NR NR     
Hair-Coloring NR NR     
Nail NR NR     
Mucous Membrane NR NR     
Baby Products NR NR     

*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
aIncludes suntan products, in that it is not known whether or not the reported product is a spray. 
bIt is not known whether or not the product is a spray. 
NR – no reported uses 
 
 
 
Table 8.  Ingredients not reported to be used 
C14-18 Alkyl Ethylhexanoate 
Decyltetradecyl Ethylhexanoate  
Hexyldecyl Ethylhexanoate 
Isodecyl Ethylhexanoate 
Isostearyl Ethylhexanoate 
Lauryl Ethylhexanoate 
Myristyl Ethylhexanoate 
Octyldodecyl Ethylhexanoate 
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C12-13 ALKYL ETHYLHEXANOATE 1 03B - Eyeliner

C12-13 ALKYL ETHYLHEXANOATE 2 03C - Eye Shadow

C12-13 ALKYL ETHYLHEXANOATE 1 03G - Other Eye Makeup Preparations

C12-13 ALKYL ETHYLHEXANOATE 2 07E - Lipstick

C12-13 ALKYL ETHYLHEXANOATE 1 11A - Aftershave Lotion

C12-13 ALKYL ETHYLHEXANOATE 1 12C - Face and Neck (exc shave)

C12-15 ALKYL ETHYLHEXANOATE 1 03C - Eye Shadow

C12-15 ALKYL ETHYLHEXANOATE 1 03G - Other Eye Makeup Preparations

C12-15 ALKYL ETHYLHEXANOATE 1 04E - Other Fragrance Preparation

C12-15 ALKYL ETHYLHEXANOATE 1 07B - Face Powders

C12-15 ALKYL ETHYLHEXANOATE 4 07C - Foundations

C12-15 ALKYL ETHYLHEXANOATE 1 07I - Other Makeup Preparations

C12-15 ALKYL ETHYLHEXANOATE 26 12D - Body and Hand (exc shave)

C12-15 ALKYL ETHYLHEXANOATE 8 12F - Moisturizing

C12-15 ALKYL ETHYLHEXANOATE 2 12G - Night

CETEARYL ETHYLHEXANOATE 2 02A - Bath Oils, Tablets, and Salts

CETEARYL ETHYLHEXANOATE 1 02D - Other Bath Preparations

CETEARYL ETHYLHEXANOATE 49 03C - Eye Shadow

CETEARYL ETHYLHEXANOATE 3 03D - Eye Lotion

CETEARYL ETHYLHEXANOATE 1 03E - Eye Makeup Remover

CETEARYL ETHYLHEXANOATE 7 03G - Other Eye Makeup Preparations

CETEARYL ETHYLHEXANOATE 2 04A - Cologne and Toilet waters

CETEARYL ETHYLHEXANOATE
1

04C - Powders (dusting and talcum, excluding 
aftershave talc)

CETEARYL ETHYLHEXANOATE 8 04E - Other Fragrance Preparation

CETEARYL ETHYLHEXANOATE 1 05A - Hair Conditioner

CETEARYL ETHYLHEXANOATE 2 05B - Hair Spray (aerosol fixatives)

CETEARYL ETHYLHEXANOATE
19

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

CETEARYL ETHYLHEXANOATE 3 05I - Other Hair Preparations

CETEARYL ETHYLHEXANOATE 13 07A - Blushers (all types)

CETEARYL ETHYLHEXANOATE 20 07B - Face Powders

CETEARYL ETHYLHEXANOATE 7 07C - Foundations

CETEARYL ETHYLHEXANOATE 2 07E - Lipstick

CETEARYL ETHYLHEXANOATE 1 07F - Makeup Bases

CETEARYL ETHYLHEXANOATE 1 07G - Rouges

CETEARYL ETHYLHEXANOATE 7 07I - Other Makeup Preparations

CETEARYL ETHYLHEXANOATE 1 08G - Other Manicuring Preparations

CETEARYL ETHYLHEXANOATE 2 10B - Deodorants (underarm)

CETEARYL ETHYLHEXANOATE 38 11A - Aftershave Lotion

CETEARYL ETHYLHEXANOATE 1 11C - Mens Talcum

CETEARYL ETHYLHEXANOATE 3 11G - Other Shaving Preparation Products

CETEARYL ETHYLHEXANOATE 8 12A - Cleansing

CETEARYL ETHYLHEXANOATE 57 12C - Face and Neck (exc shave)

CETEARYL ETHYLHEXANOATE 38 12D - Body and Hand (exc shave)

CETEARYL ETHYLHEXANOATE 45 12F - Moisturizing

CETEARYL ETHYLHEXANOATE 16 12G - Night

CETEARYL ETHYLHEXANOATE 5 12H - Paste Masks (mud packs)

CETEARYL ETHYLHEXANOATE 13 12J - Other Skin Care Preps

CETEARYL ETHYLHEXANOATE 4 13A - Suntan Gels, Creams, and Liquids

CETEARYL ETHYLHEXANOATE 1 13B - Indoor Tanning Preparations

CETYL ETHYLHEXANOATE 4 03A - Eyebrow Pencil

CETYL ETHYLHEXANOATE 9 03B - Eyeliner

CETYL ETHYLHEXANOATE 15 03C - Eye Shadow

CETYL ETHYLHEXANOATE 4 03D - Eye Lotion

CETYL ETHYLHEXANOATE 6 03E - Eye Makeup Remover

CETYL ETHYLHEXANOATE 50 05A - Hair Conditioner
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CETYL ETHYLHEXANOATE
4

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

CETYL ETHYLHEXANOATE 5 05I - Other Hair Preparations

CETYL ETHYLHEXANOATE 1 06C - Hair Rinses (coloring)

CETYL ETHYLHEXANOATE 5 07A - Blushers (all types)

CETYL ETHYLHEXANOATE 4 07B - Face Powders

CETYL ETHYLHEXANOATE 6 07C - Foundations

CETYL ETHYLHEXANOATE 15 07E - Lipstick

CETYL ETHYLHEXANOATE 15 07F - Makeup Bases

CETYL ETHYLHEXANOATE 1 07G - Rouges

CETYL ETHYLHEXANOATE 5 07I - Other Makeup Preparations

CETYL ETHYLHEXANOATE 2 10E - Other Personal Cleanliness Products

CETYL ETHYLHEXANOATE 2 11D - Preshave Lotions (all types)

CETYL ETHYLHEXANOATE 17 12A - Cleansing

CETYL ETHYLHEXANOATE 25 12C - Face and Neck (exc shave)

CETYL ETHYLHEXANOATE 18 12D - Body and Hand (exc shave)

CETYL ETHYLHEXANOATE 27 12F - Moisturizing

CETYL ETHYLHEXANOATE 5 12G - Night

CETYL ETHYLHEXANOATE 1 12I - Skin Fresheners

CETYL ETHYLHEXANOATE 8 12J - Other Skin Care Preps

CETYL ETHYLHEXANOATE 2 13A - Suntan Gels, Creams, and Liquids

CETYL ETHYLHEXANOATE 4 13B - Indoor Tanning Preparations

CETYL ETHYLHEXANOATE 2 13C - Other Suntan Preparations

ETHYLHEXYL ETHYLHEXANOATE 1 03D - Eye Lotion

ETHYLHEXYL ETHYLHEXANOATE 1 11A - Aftershave Lotion

ETHYLHEXYL ETHYLHEXANOATE 2 12C - Face and Neck (exc shave)

ETHYLHEXYL ETHYLHEXANOATE 13 12D - Body and Hand (exc shave)

ETHYLHEXYL ETHYLHEXANOATE 1 12G - Night

ETHYLHEXYL ETHYLHEXANOATE 2 12J - Other Skin Care Preps

Isocetyl Ethylhexanoate:

CETYL OCTANOATE, ISO 1 03D - Eye Lotion

CETYL OCTANOATE, ISO 2 07C - Foundations

CETYL OCTANOATE, ISO 1 07E - Lipstick

CETYL OCTANOATE, ISO 3 12C - Face and Neck (exc shave)

CETYL OCTANOATE, ISO 1 12F - Moisturizing

STEARYL ETHYLHEXANOATE 2 05I - Other Hair Preparations

STEARYL ETHYLHEXANOATE 1 07C - Foundations

STEARYL ETHYLHEXANOATE 1 07E - Lipstick

STEARYL ETHYLHEXANOATE 2 07F - Makeup Bases

STEARYL ETHYLHEXANOATE 1 07I - Other Makeup Preparations

STEARYL ETHYLHEXANOATE 1 12F - Moisturizing

Tridecyl Ethylhexanoate:

TRIDECYL OCTANOATE 1 04E - Other Fragrance Preparation

TRIDECYL OCTANOATE 1 07B - Face Powders

TRIDECYL OCTANOATE 1 07I - Other Makeup Preparations

TRIDECYL OCTANOATE 1 12F - Moisturizing
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JOURNAL OF THE AMERICAN COLLEGE OF TOXICOLOGY 

Volume 1, Number 4, 1982 
Mary Ann Liebert, Inc., Publishers 

Final Report on the Safety Assessment 
of Cetearyl Octanoate 

Cetearyl Octanoate is the esterification product of 2-ethylhexanoic acid and cetearyl alco- 
hol. The acute oral LD50 for Cetearyl Octanoate is estimated from studies with rats to be 
greater than 8.0 ml/kg. The ingredient produced no significant acute, subchronic or der- 
mal skin or eye irritation when tested in rabbits. The ingredient produced no evidence of 
skin sensitization in the guinea pig. Similar studies with product formulations containing 
Cetearyl Octanoate confirmed these results, as well as indicated the ingredient was not 
phototoxic. 

In clinical studies, four of 100 subjects showed slight to moderate irritation with un- 
diluted Cetearyl Octanoate. Product formulations containing between 0.2% and 30% 
Cetearyl Octanoate were tested on a total of 644 subjects with no signs of skin sensitiza- 
tion, photocontact allergenicity, or phototoxicity. 

From the available information, it is concluded that Cetearyl Octanoate is safe as a 
cosmetic ingredient in the present practices of use. 

CHEMISTRY 

Structure and Physical Properties 

C ETEARYL Octanoate is the ester of cetearyl alcohol, a mixture of fatty alcohols which consists 
predominantly of cetyl and stearyl alcohols, and 2-ethylhexanoic acid. The ingredient is a mix- 

ture of branched chain fatty esters which conform to the general formula: 

0 
II 

CH3(CH2)3CH-C-O-(CH&CH3 
I 

CH2CH3 

where n is predominantly 15 and 17.“-3’ 
Other names include CetyVStearyl 2-Ethylhexanoate, PCL Liquid, and PurCellin Oil. 
Cetearyl Octanoate is commercially produced by catalytic esterification with removal by 

azeotropic distillation. (I) It is also prepared by blending cetyl octanoate and stearyl octanoate in a 
weight ratio of 7:2, which gives some indication of its ester composition.‘4’ 

The ingredient is a clear, oily liquid with properties similar to those of the oil secreted by the preen 
glands of waterfowl. Is) It is soluble in absolute alcohol and most nonpolar organic solvents and in- 
soluble in water.‘*’ The available chemical and physical properties of Cetearyl Octanoate are listed in 
Table 1. 

Reactivity 

No specific information was available on the reactivity of this ingredient, but it can be expected to 
undergo chemical or enzymatic hydrolysis to 2-ethyl-hexanoic acid and the corresponding alcohols. 
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COSMETIC INGREDIENT REVIEW 

TABLE 1. CHEMICAL AND PHYSICAL PARAMETERSOFCETEARYLOCTANOATE.~ 

Solid Ester Acid Iodine Saponification 

point Sp. gr. Refr. ind. value value value value 

-4.O”C 0.852 1.444 135 1.0 0.0 135 
to to to maximum 

l.O”C &57 1.446 160 :pa It0 
20°C 20°C 

aFrom Refs. 1, 2. 

Transesterification and other typical ester reactions may also occur. All of the esters present are 
saturated compounds and would not be expected to autooxidize readily. 

Analytical Methods 

Positive identification can be made through close matching to standard IR spectra with no indica- 
tion of foreign materials.“) 

Hashimoto et a1.‘6’ describe a method for thin-layer chromatography applicable to the subject in- 
gredient . 

Impurities 

The industry’s purchasing specifications for Cetearyl Octanoate include the following maximum 
allowable concentrations of chemical impurities:“’ 

HeavyMetal(asPb)............................................... 10ppmmaximum 
Arsenic (as As) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . 0.3 ppm maximum 

USE 

Purpose in Cosmetics 

Cetearyl Octanoate is a synthetic mixture of fatty acid esters that resembles the preen gland secre- 
tion of aquatic birds; thus, it imparts water repelling characteristics to cosmetic formulations. It is 
also used as an agent that improves “spreadability” and as a “refatting material for dry skin con- 
ditions.“(5) 

TABLE 2. PRODUCTFORMULATION DATA.~ 

Cosmetic product Concentration b No. of product 
type (Percent) formulations 

Cetearyl Octanoate 
Bath oils, tablets and salts 
Other bath preparations 
Eyeliner 
Eye shadow 

Eye makeup remover 
Mascara 

Other eye makeup preparations 

> 1.0-5 
> 1.0-5 
>O.l-1 
>O.l-1 
so.1 
> 5.0-10 
>O.l-1 
so.1 
> 1 .o-5 
>O.l-1 

1 
1 
3 
1 
7 
1 

15 
3 
1 
1 
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ASSESSMENT: CETEARYL OCTANOATE 

TABLE 2. (Continued). 

Cosmetic product Concentration b No. of product 

type (Percent) formulations 

Hair conditioners > 1 .o-5 4 
>O.l-1 1 

Hair sprays (aerosol fixatives) > 1 .o-5 1 
Rinses (noncoloring) > 1 .o-5 3 

>O.l-1 1 
Other hair preparations SO.1 1 
Blushers (all types) > 5.0-10 

> 1 .o-5 ; 
Face powders >O.l-1 12 
Foundations > 1.0-5 2 
Lipstick > 1 .o-5 2 
Makeup bases > 1.0-5 11 
Other makeup preparations > 1 .o-5 4 

>O.l-1 1 
Douches > 5.0-10 1 
Feminine hygiene deodorants >O.l-1 1 
Preshave lotions (all types) > 1 .o-5 2 

SO.1 1 
Cleansing (cold creams, cleansing > lo-25 1 

lotions, liquids, and pads) > 1.0-5 
>O.l-1 : 

Face, body, and hand (excluding > 1 .o-5 8 
shaving) preparations >O.l-5 1 

Moisturizing > 5.0-10 3 
> 1 .o-5 11 
>O.l-1 2 

Night >5.0-10 1 
> 1 .o-5 4 

Paste masks (mud packs) >O.l-1 1 
Other skin care preparations > lo-25 1 

> 1 .o-5 3 
Suntan gels, creams, and liquids >l.o-5 2 

so.1 1 

aFrom Ref. 7. 
bPreset concentration ranges in accordance with federal filing regulations [21 CFR 

720.4(d)(i)]. 

Table 2 lists product types and the number of product formulations that contained Cetearyl Oc- 
tanoate as of 1976.“’ Voluntary filing of such information by cosmetic manufacturers conforms to 
the prescribed format of preset concentration ranges and product types as described in 21 CFR part 
720.“) In 1976, Cetearyl Octanoate was reported as an ingredient in 135 cosmetic formulations; two 
products contained between 10% and 25% Cetearyl Octanoate, while all others used less than 10%. 

Surfaces to which Commonly Applied 

Products containing this ingredient are applied to all areas of the skin, hair, nails, and mucous 
membranes. They are most often applied to the face and around the eyes. These formulations may 
be applied several times a day and may remain in contact with the skin for variable periods of time 
after each application. Daily or occasional use may extend over many years (Table 2). 
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COSMETIC INGREDIENT REVIEW 

BIOLOGICAL PROPERTIES 

Absorption, Metabolism, Storage, and Excretion 

Although no specific information on Cetearyl Octanoate was available, comparison to similar 
long chain fatty acid esters suggests that it would be hydrolyzed in the gastrointestinal tract to 
2-ethylhexanoic acid and the corresponding alcohols. These products, in turn, would enter their 
respective metabolic pathways. 

Animal Toxicology 

Acute Studies 
Oral toxicity 
In each of two studies,‘9.10’ young adult albino rats were fasted for 24 h and given a single ad- 

ministration of undiluted Cetearyl Octanoate by gavage. They were then allowed free access to food 
and water for 14 days. In the first study, t9) Cetearyl Octanoate was administered to four groups of 
10 rats each in doses of 3.98, 5.01, 6.31, or 8.00 ml/kg. There were no deaths and no reported signs 
of toxicity. In the other study,(lo) 10 rats received 5 ml/kg each. None died, but all showed signs of 
decreased activity, ataxia, and diarrhea. From these data, the acute oral LD50 for Cetearyl Oc- 
tanoate is estimated to be greater than 8.0 ml/kg. 

Acute oral toxicity tests were conducted on product formulations containing 2.5%~“) and 
5.0070”~’ Cetearyl Octanoate. The product containing 5.0% was diluted by 50% with volatile 
silicone, giving an effective concentration of 2.5% Cetearyl Octanoate. In each test, 15 ml/kg doses 
were administered to a group of 10 adult mice. None of the animals died. 

Dermal toxicity 
The acute dermal toxicity of Cetearyl Octanoate was studied on six rabbits.19) The undiluted test 

material was applied to the intact and abraded clipped skin of the trunk and held in contact for 24 h. 
The animals were divided into four groups: 

Group I-2 control rabbits received no test material 
Group II-2 rabbits received 3.9 ml/kg 
Group III-2 rabbits received 6.0 ml/kg 
Group IV-2 rabbits received 9.4 ml/kg 

After 24 h, the exposed areas were scored on a Draize scale of O-4 for erythema and edema. The 
animals were further observed for two weeks. Initial gradings ranged from 0 to 1.5, and it was con- 
cluded that the material produced only a mild irritation which disappeared in all dose levels by Day 
10. There were no deaths and no changes in urine, blood morphology, or gross appearance. 

An aerosol spray product formulation containing 25-30% Cetearyl Octanoate in its concentrate 
was tested for acute dermal toxicity on a group of five male and five female albino rabbits.r’3) Five 
animals received epidermal abrasions, and five retained intact skin. The product was sprayed on the 
test site for 10 seconds (1.5-2.6 g/kg), and the site was covered with an occlusive bandage for 24 h. 
There were no detectable skin reactions, toxic and/or pharmacologic effects, or mortality in any of 
the animals. 

Primary skin irritation 
The primary skin irritancy potential of Cetearyl Octanoate was tested in two studies by a Draize 

single insult patch test technique. In each study, 1.5 ml samples of undiluted Cetearyl Octanoate 
were applied to the clipped intact and abraded skin of six albino rabbits and occluded for 24 h. The 
patch sites were evaluated according to the Draize scale following patch removal and again at 72 h. 
The Primary Irritation Indices in the two tests were 0.019) and 0.17,‘L4) indicating Cetearyl Octanoate 
to be a nonirritant. 

Draize primary skin irritation tests were performed on product formulations containing 2.5%~“~) 
and 5.0%“6) Cetearyl Octanoate. The product containing 5.0% was diluted by 50% with volatile 
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ASSESSMENT: CETEARYL OCTANOATE 

silicone, giving an effective concentration of 2.5% Cetearyl Octanoate. Each study used 0.5 ml doses 
applied to the abraded and intact skin of three albino rabbits. The formulation containing 2.5% 
Cetearyl Octanoate produced slight erythema with a Primary Irritation Index of 0.5, whereas the 
product containing 5.0%, diluted with silicone, produced no signs of irritation. 

Eye irritation 
Modifications of the Draize rabbit eye irritation procedure were used in two separate studies. In 

each, undiluted Cetearyl Octanoate was instilled in one eye of each rabbit; the untreated eye served 
as control. Grading according to the Draize scale for ocular lesions was conducted at 24,48, and 72 h 
and again at seven days. In the first study, w three groups of three animals each received 0.1 ml 
samples of the undiluted test material: 

Group I-3 animals’ treated eyes remained unwashed 
Group II - 3 animals’ treated eyes were washed with 20 ml lukewarm water 2 set after instillation 
Group III - 3 animals’ treated eyes were washed with 20 ml lukewarm water 4 set after instillation 

There was no eye irritation in Group I, but the treated eyes in Groups II and III showed mild irrita- 
tion. The total Ocular Irritation Index (011) for all nine animals was 0.78 at 24 h and 0.0 thereafter. 
In the other study,“‘) the test material was administered to six animals as a two-second spray held six 
inches from the rabbit’s eye. The 011 was 0.0; no ocular reactions were observed. Since the max- 
imum total score on the Draize scale is 110, these studies indicate Cetearyl Octanoate to be nonir- 
ritating to the rabbit eye. 

The Draize eye irritation test or a modification of it was performed on three product formulations 
containing 2.5% (I*) 5.0%,‘*9) and 25-30%(20.2’) Cetearyl Octanoate. The product containing 5.0% 
was diluted by 50% with volatile silicone, giving an effective concentration of 2.5% Cetearyl Oc- 
tanoate. No significant ocular irritation was produced by any of the formulations. 

Mucous membrane irritation 
The potential for mucous membrane irritation by a feminine deodorant aerosol product, the con- 

centrate of which contained 25-30% Cetearyl Octanoate, was tested in two studies with hamsters 
and dogs. In the first study,“‘) a two-second spray was administered from a distance of six inches 
directly on the everted left cheek pouch of each of four Golden Syrian hamsters. The untreated 
right cheek pouch served as a control. The formulation was administered once daily for three con- 
secutive days under Diabutal anesthesia. No irritation was seen in any of the pouches. In the other 
study,(23) the aerosol formulation was administered as a two-second spray into the vaginal vaults of 
two dogs for four consecutive days. The vaginal mucosa was biopsied and examined for gross signs 
of irritation four hours after the fourth treatment. No signs of irritation were observed, and the 
vaginal tissue appeared grossly normal. 

Phototoxicity - 
A guinea pig phototoxicity test was performed on a moisturizer lotion containing 3.2% Cetearyl 

Octanoate. W) Each of three animals received 0.1 ml of the moisturizer and 0.05 ml of Oxsoralen, a 
positive control, on different test sites. The animals were exposed to 60 minutes of UV range A 
(320-400 nm) light 15-20 min after application, and irradiated and nonirradiated test sites were 
evaluated for erythema. The product formulation produced no signs of phototoxicity. 

Inhalation 
Ten adult rats were placed in a 100 1 inhalation chamber and exposed for I h to a concentration of 

30 mg/l of an aerosol formulation containing 1.9-2.2% Cetearyl Octanoate.(2s) The rats were 
removed from the chamber and examined for signs of toxicity immediately and daily thereafter for 
14 days. No toxic signs were seen at any time during the test. The incidence of gross lesions seen at 
autopsy was comparable in treated and control animals. 

Subchronic Studies 
Skin sensitization 
The sensitization potential of Cetearyl Octanoate was tested with the Landsteiner and Jacobs 

guinea pig sensitization technique. w The backs and flanks of nine white male guinea pigs were 
clipped free of hair, and a 0.1% solution of Cetearyl Octanoate in Olive Oil USP was injected in- 
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tracutaneously three times weekly for a total of 10 injections. The first injection consisted of 0.05 
ml, whereas the remaining nine were 0.1 ml each. A challenge injection of 0.05 ml of freshly 
prepared solution was administered just below the sensitization area two weeks after the tenth sen- 
sitization injection. The challenge site was evaluated 24 h later and compared with similar readings 
taken after the earlier injections. There were no signs of sensitization. 

A moisturizer lotion containing 3.2% Cetearyl Octanoate was tested according to the Landsteiner 
and Jacobs guinea pig sensitization technique. lZ6) Groups of eight animals received topical applica- 
tions of the product formulation, a 0.9 percent saline solution (negative control), or 0.1% 
dinitrochlorobenzene in acetone (positive control). The moisturizer lotion produced no evidence of 
skin sensitization. 

Dermal toxicity 
Cetearyl Octanoate was applied daily in doses of 1 .O, 2.0, or 4.0 ml/kg by gentle inunction to the 

clipped intact and abraded skin of albino rabbits. 19) Two animals were used at each dose level and 
two served as controls. Applications were made five days a week for a total of 20 applications in four 
weeks. Observations were made daily on body weight, food consumption, and behavior. Urine and 
blood samples were analyzed at the beginning and end of the study. Cetearyl Octanoate was only 
very mildly irritating to the skin. The urine and blood data showed no significant deviations from 
normal, and no other toxic effects were observed. 

A dermal toxicity study was conducted in which 0.25, 0.5, 1 .O, or 2.0 ml/kg of undiluted Cetearyl 
Octanoate was applied by gentle inunction to the skin of rabbits daily for 90 days. 19) Three animals 
were used at each dose level; one received epidermal abrasions. Autopsies of all animals were per- 
formed at the end of the test, and the skin, lungs, spleen, liver, and kidneys were examined for 
histopathologic changes. Urine and growth response were normal. Hematological findings were nor- 
mal except in one animal which, upon autopsy, showed a severe heart condition unrelated to the ex- 
perimental manipulations. There was no relation between the dose level and observed 
histopathological abnormalities of internal organs. The skin showed changes in the epidermis in- 
dicative of mild irritation, but there were no changes in the dermis. 

Clinical Assessment of Safety 

Skin Irritation 
A single insult patch test was performed on 100 individuals, 69 women and 31 men, ranging in age 

from 14 to 72.19) All but two of the subjects were hospital patients suffering from some kind of skin 
disease, and 92 of the tested individuals had a history of allergy. Approximately 0.5 ml of 100% 
Cetearyl Octanoate was applied under a patch and left in place for 24 h. Two subjects showed a 

positive reaction at 24 h; one reaction persisted and one disappeared by 48 h. Two other subjects 
developed a reaction by 48 h, one moderate and one very mild. Thus, four of the 100 test subjects 
showed a slight to moderate skin reaction to Cetearyl Octanoate in a 24-hour patch test. 

A modified Lanman 21-day cumulative skin irritancy patch test procedure was used to evaluate 
the irritancy potential of a hair preparation containing 0.40% Cetearyl Octanoate.“‘) The test 
material was applied under occlusive patches on the back for 21 consecutive days, as were both 
positive and negative control substances. The 13 panelists produced a cumulative score which elicited 
the classification of “essentially nonirritating.” 

Skin Sensitization 
The Draize-Shelanski repeated insult patch test procedure or a modification of it was performed 

on six cosmetic product formulations containing 0.2-30% Cetearyl Octanoate. The test material was 
applied three times a week for a total of ten induction applications. After a two-week rest period, a 
challenge patch was applied and left on for 24, 48, or 72 h. The results and other details of the 
studies are summarized in Table 3; no reactions indicative of skin irritation or sensitization were 
observed in a total of 644 subjects. 

A maximization test was also used to test the sensitization potential of a product formulation con- 
taining Cetearyl Octanoate.‘28) One forearm of each of 25 adult subjects was pretreated with 1% 
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TABLE 3. HUMAN REPEAT INSULT PATCH TESTS FOR SKIN IRRITATION AND SENSITIZATION. 

Product 

Cont. of Induction 
Cetearyl exposure No. of subjects 

Octanoate No. of period/Patch reacting during Challenge exposure No. of reactions 
(percent) subjects a (h) induction phase period (h) at Chalienge Ref. 

Halston Eye 
Cream 

z Halston Cleaner 
Suntan Lotion 
Moisturizing Lotion 
Bath Gel 

Feminine Deodorant 
Aerosol 

0.2 56 24 
1 50 24 
2.5 19 24 
3.2 204 48 
5 111 48 

0 48 0 30 
0 48 0 
0 24 0 2 
0 72 0 32 
4 with 48 0 33 

doubtful 
reactions 

25-30 204 48 0 48 0 34 

Qbjects completing study. 
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sodium lauryl sulfate. The test material, which contained 0.40% Cetearyl Octanoate, was then ap- 
plied under an occlusive dressing for five 48-hour exposures. Following a IO-day rest, the opposite 
upper arm was pretreated with 10% sodium lauryl sulfate, and a challenge patch of the test material 
was applied for another 48-hour exposure under occlusion. No instances of contact-sensitization 
from this material were detected in the maximization test. 

Photocontact Allergenicity 
A photocontact allergenicity test was conducted on a suntan lotion containing 2.5% Cetearyl Oc- 

tanoate. 09) Approximately 0.2 ml of the product was applied under an occlusive patch on each 
forearm of 27 adults. After 24 h, one forearm of each subject was exposed for 15 min to 
nonerythrogenic ultraviolet radiation at a distance of IO-12 cm from the light source for a total light 
dosage of 4,400 pW/cm*. The light source produced UV-A radiation with a peak at 360 nm. The 
other arm served as a nonirradiated control. After skin reactions were scored, the test sites were 
covered with untreated patches to prevent inadvertent exposure to sunlight. This procedure was 
repeated three times a week until a total of 10 induction treatments had been made. After a 10-14 
day rest period, the subjects were challenged with the test material under patches which were applied 
to the original contact site and a fresh, adjacent site. The patches were removed after 24 h, and the 
test sites were irradiated and scored as before. Additional readings were taken at 48 and 72 h after 
application. The suntan lotion produced slight irritation in four subjects. One of these subjects ex- 
hibited a slight delayed reaction after the sixth exposure of the induction phase at both control and 
irradiated sites; however, no further reactions were observed at either site. Two subjects showed 
slight reactions, one after the ninth and one after the 10th induction exposure, but neither subject 
reacted to the challenge. The fourth subject reacted with erythema after the eighth exposure, but the 
reaction dissipated after the site was irradiated. This subject also showed a slight erythema after 
challenge. The investigator concluded that none of the reactions was significant enough to show 
evidence of photoallergy. 

Phototoxicity 
A suntan lotion containing 2.5% Cetearyl Octanoate was tested for phototoxicity on 10 subjects 

who ranged in age from 22 to 49 years. ‘29) The inner aspects of the forearms were scrubbed with 
alcohol and tape-stripped 6-10 times to remove several layers of cornified epithelium. About 0.2 g of 
the product was applied under an occlusive patch to each test site and left in place for 24 h. One 
forearm of each subject was then exposed to UV light for 15 min at a distance of lo-12 cm from the 
light source, for a total UV light dosage of 4,400 @W/cm *. No reactions occurred, and it was con- 
cluded that the product was not phototoxic. 

The phototoxicity study on a product containing 2.5% Cetearyl Octanoate is not sufficient to 
assess the ingredient’s potential for phototoxicity when it is present at the greater concentrations (up 
to 25%) found in some cosmetic products. Nevertheless, clinical experience indicates that it is 
unlikely Cetearyl Octanoate would produce any such phototoxic reactions. 

SUMMARY 

Cetearyl Octanoate is the esterification product of 2-ethylhexanoic acid and cetearyl alcohol. It is 
used in a wide variety of cosmetic products which may be applied to all areas of the body. 

The acute oral LD50 for Cetearyl Octanoate is estimated from studies with rats to be greater than 
8.0 ml/kg. The ingredient produced no significant skin or eye irritation in Draize rabbit irritation 
tests, and it was not toxic in acute and subchronic dermal toxicity tests with rabbits. The ingredient 
produced no evidence of skin sensitization in a guinea pig sensitization test. 

Product formulations containing between 1.9% and 30% Cetearyl Octanoate were also tested in a 
variety of animal studies. They produced no signs of acute oral toxicity (Cetearyl Octanoate at 
2.5%) acute dermal toxicity (25-30%), skin irritation (2.5%), eye irritation (2.5-30%), mucous 
membrane irritation (25-30%), skin sensitization (3.2%), inhalation toxicity (1.9-2.2%), or 
phototoxicity (3.2%). 

In clinical studies, four of 100 subjects showed slight to moderate irritation after a 24-hour skin 
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ASSESSMENT: CETEARYL OCTANOATE 

patch with undiluted Cetearyl Octanoate, while a product containing 0.4% Cetearyl Octanoate was 
classified as “essentially nonirritating” in a 21-day cumulative skin irritation test. Product formula- 
tions containing between 0.2% and 30% Cetearyl Octanoate were tested on a total of 644 subjects 
with no signs of skin sensitization. Photocontact allergenicity and phototoxicity studies showed no 
evidence of photoreactivity for a product containing 2.5% Cetearyl Octanoate. 

CONCLUSION 

From the available information, the Panel concludes that Cetearyl Octanoate is safe as a cosmetic 
ingredient in the present practices of use. 
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