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Memorandum 

 
To:  CIR Expert Panel Members and Liaisons 
From:  Monice M. Fiume   MMF 
    Senior Scientific Analyst/Writer 
Date:  August 16, 2013 
Subject:  Amended Safety Assessment of Dialkyl Sulfosuccinate Salts as Used in Cosmetics 
 
 
Enclosed is the Draft Final Amended Report on the Safety Assessment of Dialkyl Sulfosuccinate Salts as Used 
in Cosmetics.  At the June meeting, the Panel determined that the existing safety assessment of diethylhexyl 
sodium sulfosuccinate (previously named dioctyl sodium sulfosuccinate) should be re-opened, and that an 
additional seven dialkyl sulfosuccinate salts should be included. The Panel then issued a tentative amended 
safety assessment for public comment with the conclusion that these eight dialkyl sulfosuccinate salts are safe in 
the present practices of use and concentration in cosmetics when formulated to be non-irritating. 
 
The Panel found diethylhexyl sodium sulfosuccinate to be a reasonable representative of all of the diesters, 
stating that the existing data were sufficient to evaluate the safety of the additional seven dialkyl sulfosuccinate 
salts.  All of the diesters included in this review are of a similar alkyl chain length and are symmetrically 
substituted, and all have similar functions in cosmetic formulations.   
 
The re-review document presented to the Panel in June originally suggested including monoesters in addition to 
the diesters.  However, the Panel did not find that diethylhexyl sodium sulfosuccinate is representative of the 
polar monoesters, and the data could not be “read-across” to address their safety.  Therefore, the monoesters 
were not included in this amended safety assessment. 
 
Comments on the Tentative Amended Report that were received from the Personal Care Products Council have 
been addressed.  You will find a copy of these comments with this submission. 
 
Also included with this submission is the original safety assessment on diethylhexyl sodium sulfosuccinate. 
 
At this meeting it is expected the Panel will issue a Final Amended Report. 
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Alkyl Sodium Sulfosuccinate Salts  Re-Review History 
 

 
1994/1998:   Original and Amended Safety Assessment on Dioctyl Sodium Sulfosuccinate (now named, Diethylhexyl 
Sodium Sulfosuccinate 
 
In 1994, the Expert Panel reviewed the safety of this diethylhexyl sodium sulfosuccinate in cosmetics, and a safe concentra-
tion limit of 0.42% was established.   
 
A petition to re-open the report to review new clinical data was received, and in 1998, the Panel amended the report to 
conclude that this ingredient is safe as used in cosmetic formulations. In the discussion, the Panel stressed that care should be 
taken to avoid irritancy, especially in those products intended for prolonged contact with the skin. 
 
 
June 10-11, 2013:  Re-Review for Panel Consideration 
 
The Panel considered whether there was any reason to re-open the safety assessment on diethylhexyl sodium sulfosuccinate 
(previously named dioctyl sodium sulfosuccinate), or, if the conclusion was reaffirmed.  Additionally, the Panel considered 
whether the existing data supports the safety of 19 additional alkyl sulfosuccinate salts (diesters and monoesters; listed 
below), and if so, whether those salts should be included in the report 
 
. 

Diesters 
Ammonium Dinonyl Sulfosuccinate 
Diamyl Sodium Sulfosuccinate 
Dicapryl Sodium Sulfosuccinate 
Diheptyl Sodium Sulfosuccinate 
Dihexyl Sodium Sulfosuccinate 
Diisobutyl Sodium Sulfosuccinate 
Ditridecyl Sodium Sulfosuccinate 

 
Monoesters 
Ammonium Lauryl Sulfosuccinate 
Diammonium Lauryl Sulfosuccinate 
Dipotassium Lauryl Sulfosuccinate  
Disodium Cetearyl Sulfosuccinate 
Disodium Cetyl Sulfosuccinate 
Disodium Coco-Sulfosuccinate 
Disodium Isodecyl Sulfosuccinate 
Disodium Isostearyl Sulfosuccinate 
Disodium Lauryl Sulfosuccinate 
Disodium Oleyl Sulfosuccinate 
Disodium Stearyl Sulfosuccinate 
Disodium Tridecylsulfosuccinate 

 
The Panel re-opened the re-review, adding the diesters but not the monoesters.  The Panel also issued a tentative amended 
safety assessment for public comment with the conclusion that the 8 dialkyl sulfosuccinate salts are safe in the present 
practices of use and concentration in cosmetics when formulated to be non-irritating. 
 
 
 
September 9-10, 2013:  Draft Final Amended Report for Panel Consideration 
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Diethylhexyl	Sodium	Sulfosuccinate	 X X X X X X  X X X X X X X X 
Ammonium	Dinonyl	Sulfosuccinate	                
Diamyl	Sodium	Sulfosuccinate	                
Dicapryl	Sodium	Sulfosuccinate	                
Diheptyl	Sodium	Sulfosuccinate	                
Dihexyl	Sodium	Sulfosuccinate	                
Diisobutyl	Sodium	Sulfosuccinate	                
Ditridecyl	Sodium	Sulfosuccinate	                
 
*“X” indicates that data were available in a category for the ingredient 
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Alkyl Sulfosuccinate Salts 
 
 
PubMed (April 5, 2013) 
 
(DIETHYLHEXYL OR DIOCTYL OR DIAMYL OR DICAPRYL OR DIPENTYL OR DIHEPTYL OR DIISOBUTYL OR 
DIHEXYL OR METHYLPROPYL OR DITRIDECYL) AND SODIUM AND SULFOSUCCINATE – 300 hits 
 
 
SciFinder (April 23, 2013) 
The remaining Alkyl Sulfosuccinate salts – 55 hits/2 relevant papers 
 
 
Searched: 
ChemPortal 
FDA 
EC CosIng database 
Merck 
NTIS 
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Dialkyl Sulfosuccinate Salts – June 2013 - Full Panel 

 

DR. BERGFELD:  The second ingredient, Dr. Marks, sulfosuccinates. 

DR. MARKS:  In 1998, the panel amended the report to conclude this ingredient -- that's dioctyl sodium sulfosuccinate -- is 
safe.  We -- our team felt we should re-open this report and add 19 salts, issue a tentative -- so the motion is to re-open, add 
19 salts, and issue a tentative amended report safe as long as formulated to be non-irritating. 

DR. BERGFELD:  Is there a second or discussion? 

DR. BELSITO:  No.  Discussion.  We -- and I'll let Dan address this -- felt that we should add the diesters only and would go 
ahead with a safe as used when formulated to be non-irritating for the diesters.  We did not feel that there was sufficient data 
for the monoesters, and again I'll let Dan address that. 

DR. LIEBLER:  Well, that's basically it.  We had practically nothing for the monoesters, and only two are reported to be 
used.  And I thought that the read-across from the diethylhexyl for the diester group would be adequate, but I think for the 
monoester group we really weren't there.  So, it was explained to me during our discussion that if you're going to re-open and 
add ingredients, there ought to be data for them evident, and then it appeared that based on Monice's looking around, that 
there wasn't really data for the monoesters.  So, that's how we came to that view. 

DR. BERGFELD:  Ron Hill?  Ron Shank?  Tom? 

DR. SHANK:  Just the addition of compounds -- re- open to add compounds doesn't necessarily require data to support it if 
you can read across from what's already known about other similar compounds. 

DR. LIEBLER:  Right, but I think the read-across was more than we were comfortable with for the mono versus the diesters. 

DR. MARKS:  So, I will withdraw my previous motion and re-state.  Or, Don, you can.  We will re-open this just to add the 
diesters, with a tentative amended report safe formulated to be non-irritating. 

DR. BELSITO:  Second. 

DR. BERGFELD:  Any other comment?  Seeing none, call the question to re-open and add the diesters.   

(Motion approved by show of hands)   

DR. BERGFELD:  Unanimous, thank you. 

 

Belsito Team 

DR. BELSITO:  Are we ready to begin?  Looks like we have all of the key players back.  Okay, so the next one is 
sulfosuccinates.  This is a re-review of diethylhexyl, previously called dioctyl sodium sulfosuccinate, which in '96 we went 
with a safe concentration limit of 0.42 percent.  And then the question now before us is whether there's any reason to change 
that conclusion -- and I didn't really think so -- and then there are 19 additional alkyl sulfosuccinate salts and is there a reason 
to reopen to add them on.  And I would just point out that there's really zero data on the add-ons, so I throw this back to Dan 
and my colleagues as to whether the data for the ethylhexyl sulfosuccinate will suffice for all of these potential add-ons. 

DR. LIEBLER:  So I considered those issues separately, and the first one is yes, I'm okay to reopen it to add the 19 additional 
ingredients.  I think they do go together.  The diesters and the monoesters could be reviewed together; however, if we were 
going to go forward with a review, we would need some representative data from some of the monoesters, representing the 
monoesters, because I think overall they would be distinct enough to merit their own data; reading across just from the 
diethylhexyl sodium sulfosuccinate will not be adequate.  So yes, I'm okay with reopening, but we're going to need data. 

DR. BELSITO:  Then that in my estimation would not be a no-brainer.  So then we should separate the monoesters from the 
diesters? 

DR. LIEBLER:  I think that's a kind of borderline call.  I anticipate that the Panel will feel that there's a need for some 
additional data.  If that violates the no-brainer rule, then I guess we've got a problem.  But I see this group as going together 
quite well.  They're all basically used in the same way as surfactants.  The monoesters will have kind of a different 
distribution of polarity in the molecules that may modestly affect their properties.  I expect none of these will have 
significant -- I'm trying to remember absorption -- I don't think there's very much from the diethylhexyl.  Anyway, I'd hate to 
throw them all out at this point because I think they're close to being a no-brainer, but I think we would probably want some 
additional data. 

DR. SNYDER:  So of the 19 add-ons, only two are in use, and they're at similar concentrations of use so I was okay with 
that.  The question I had was regarding the impurities issue.  Impurities for disodium lauryl sulfosuccinate include the ones 
we just talked about, 1,4- dioxane, ethylene oxide, and formaldehyde.  And we don't have any impurity data, at least on this 
dataset, to indicate what the levels of those impurities are. 

Distrubted for Comment Only -- Do Not Cite or Quote



DR. BELSITO:  But could we not -- I mean we've done this before where we haven't had impurities, and we just set limits on 
the amount of allowable impurities.  But I mean I think, Dan, that basically -- Monice, correct me if I'm wrong -- but looking 
at the table on page 6 of the document where we have X's for data, obviously for the diethylhexyl that we've looked at, we 
have a good amount of data.  And then for the monoesters, with the exception of impurities in disodium lauryl sulfosuccinate, 
you weren't able to come up with any published data or unpublished data that industry gave you.  So to me it is not a 
no-brainer to add the monoesters because we'd have to come back and ask for data. 

DR. LIEBLER:  Fine.  I was under the mistaken impression that if we added these there would be data forthcoming.  And 
what you're saying is it doesn't look like there would be additional data, significant additional data? 

MS. FIUME:  Not published.  It would have to be requested as unpublished data. 

DR. LIEBLER:  Yes. 

DR. BERGFELD:  Could we refresh on the add-ons and the reopening and not reopening in this situation, Alan? 

DR. ANDERSEN:  Well, it's certainly been an evolving practice.  And infrequently when you have seen fit to reopen to add 
some ingredients, when that seemed like a really good thing to do, you have asked for small pieces of information, so it's not 
unheard of.  But I think it's almost fundamental that if you're going to reopen to add ingredients, you really should have the 
data already.  So the point that Don is making I think is reasonable.  If we don't have the data, maybe we should just stay 
away from it. 

DR. LIEBLER:  So as a great man I know once said or frequently says, message received. 

DR. BERGFELD:  Who would have ever said that? 

DR. BELSITO:  So then to review and make sure that I understand what we're saying here, we're going to reopen the 
document, add the diesters, go safe as used, and really not request any additional information particularly in light of the fact 
the point that Paul raised had to deal with one of the monoesters and not the diesters.  So open to add the diesters.  The 
monoesters would form a separate report at some point in the future. 

DR. BERGFELD:  Would that engage then the cosmetic industry then to conform with the monoester information? 

DR. ANDERSEN:  Well, I think the option would be sitting there as potentially low- hanging fruit if the CIR Science and 
Support Committee looked at it and said oh, that would be easy to do.  If they had the data, they seem willing.  So let's give 
them the data.  That would be marvelous, but I think it's a little disingenuous to reopen and ask for the data.  Those aren't the 
ground rules for reopening to add additional ingredients.  But at industry's discretion, knock your socks off. 

DR. BERGFELD:  Well, the question I had was you either open it or you don't open it.  And if you open it, you're going to 
only do the diesters? 

DR. ANDERSEN:  Yes, so far. 

DR. BELSITO:  At this point.  But industry could turn around and say we want you to add the monoesters and here's all the 
data that we think you need, and we could always change our minds. 

DR. BERGFELD:  So in the minutes we will reflect that we do not have information on mono and it's a no-brainer, so we're 
moving only with the diesters. 

DR. BELSITO:  Uh-huh. 

DR. BERGFELD:  I think that would be appropriate. 

DR. BELSITO:  It's just at this point a decision to reopen.  I mean we have lots of opportunity to change. 

DR. KLAASSEN:  Are we really sure that the monoesters are going to be any different than the diesters from a toxicological 
standpoint? 

DR. LIEBLER:  Probably not, but we would have nothing on them.  I mean the monoesters could be, to a limited extent, 
metabolites if there's metabolism, but I would expect metabolism of these to be quite limited.  So I think the safety data for 
the diesters would not by invoking metabolism provide you the level of comfort for the properties of the monos. 

I think the compound that we do have the data for is reasonably representative of the other diesters because they're all of 
similar size in terms of molecular weight range -- they're in a reasonably tight bracket -- but the monoesters are different 
enough that to go forward with no data is problematic. 

DR. KLAASSEN:  Fine. 

MS. FIUME:  So can I ask, is it at this stage it's just reopening and be brought back to be a tentative at the next stage?  Or are 
we going out with it as a tentative report, safe as used, adding the diesters, and building the discussion for it at this point? 

DR. ANDERSEN:  Oh, I think I would want to insist that the decision is to reopen to add the diesters and prepare a draft 
tentative for your review at the next meeting.  I don't think anything yet goes public. 
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MS. FIUME:  And then I will need to build a discussion for that draft tentative, if I think it's -- 

DR. LIEBLER:  Yes. 

DR. BELSITO:  So the discussion will really be based on you, Dan, because we're using read-across data from diethylhexyl 
sodium to support all the other diesters.  So I think the discussion is going to be pretty much the discussion for diethylhexyl 
sodium, and we just need Dan's reasoning why we don't need data on all the other diesters. 

DR. BERGFELD:  But it's just a read-across. 

DR. BELSITO:  Well, but we need some language crafted, and I'm not the chemical expert to craft that. 

DR. LIEBLER:  Right.  Well, a couple of things to point out.  One is similar alkyl chain length.  So a molecular weight range 
that's probably within a couple of fold, the fact that these are symmetrically substituted so they have the same substituent on 
both sides.  And I think -- I'm looking to see, was there any absorption data?  It's pretty limited, right? 

MS. FIUME:  There is toxicokinetic -- 

DR. LIEBLER:  There's penetration enhancement, but there's nothing on the absorption of these compounds per se.  All the 
toxicokinetic is orally or penetrably administered. 

MS. FIUME:  That's right; that's correct. 

DR. LIEBLER:  And then the penetration enhancement is the effect on absorption of other chemicals and not a study of the 
diethylhexyl sodium sulfosuccinate itself.  I'm unaware of any enzymes that would act on these sulfosuccinate alkyl esters 
actually.  I can't think of anything that does that.  I mean there's not a -- I can't think of a biological, biochemical, 
intermediate.  Can you, Curt, that involves these linkages? 

DR. KLAASSEN:  No. 

DR. LIEBLER:  So I think that potentially, barring data that says otherwise, I think the probability of metabolism of these is 
limited.  I think absorption is going to be pretty limited anyway. 

DR. ANDERSEN:  And then you had mentioned the similar function in cosmetics, they're all -- 

DR. LIEBLER:  Yes, they're all surfactants basically, so I think they really do go together.  They're used in the same way.  
They're probably going to be similar in use of concentrations once we have those data. 

DR. BELSITO:  Carol, have you been asked to try and obtain it because my understanding is none of the other diesters are, in 
fact, in use.  Is that correct? 

DR. EISENMANN:  Correct.  And for re-reviews I don't routinely go out and ask for information on the add-ons, especially 
if they're not used. 

DR. BELSITO:  So at this point, we don't know.  We only know they're not used theoretically because there are no VCRP 
reports.  Is that correct? 

DR. EISENMANN:  No, I've also done the concentration of use survey on these, and they're not. 

DR. BELSITO:  Oh, you have? 

DR. EISENMANN:  Yes, all that information is in the report.  So there are only two additional ones that have use, and they're 
both monoesters.  The VCRP uses were only like 50 uses total, so it's going to be awful hard to get anybody to get excited 
and provide information. 

DR. LIEBLER:  Much ado about nothing much. 

DR. BERGFELD:  So why reopen? 

DR. BELSITO:  To add 18 ingredients or whatever number there are, but it's a no- brainer. 

DR. BERGFELD:  I wonder about the other discussion that's from the 1998 report, which includes the nonirritating statement 
and the penetration enhancement statement.  Are we going to keep all that? 

DR. BELSITO:  Yes, I mean the discussion is basically going to be the discussion we had for the ethylhexyl except we're 
going to add in rationale why we felt we could read across.  And that was similar molecular weights, symmetric substitution, 
similar usages. 

DR. BERGFELD:  So in this discussion you said from the 1998 report, do you think you should incorporate that 1998 into 
the text of the CIR Expert Panel's previous 1998 report determined rather -- 

DR. BELSITO:  Well, that usually goes in the introduction when we've opened or re- reviewed an add-on. 

DR. BERGFELD:  Yes, I know, but here if you'll see it, it's a lead, it's a topic under discussion.  I'm wondering if you're 
going to utilize that information and you're basically endorsing it again, that you should take it and incorporate it into the 
sentence structure rather than as a topic.  With all the other caveats that have been mentioned, why the read across? 
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DR. BELSITO:  I guess I'm not following you, Wilma. 

DR. BERGFELD:  Well, if you look under discussion, there's a topic from the 1998 -- 

DR. BELSITO:  Right, it says from the 1998 -- 

DR. BERGFELD:  Yes, but what we're doing is re-endorsing that, and we're incorporating it into a 2013 report.  So my sense 
is that that 1998 should not stick out like that.  It should just be in the first sentence. 

DR. BELSITO:  Right. 

DR. BERGFELD:  Yes, so take it out of the topic, sort of a topic listing. 

MS. FIUME:  I just wanted to provide for you where it was. 

DR. BERGFELD:  That's nice.  I liked it. 

MS. FIUME:  But in the new discussion, any of the old concerns -- there's no need for it in that discussion, is that correct 
because you've already alleviated those concerns for the use concentration limit?  Do you want that information in this 
version of the discussion or just let that go at this point? 

DR. BERGFELD:  I think it's confusing myself. 

MS. FIUME:  Okay. 

DR. BERGFELD:  Because then we went on to say it was okay as it was. 

DR. KLAASSEN:  While we don't have good data on the absorption, we do have here that the LD50 in rabbits is greater than 
10 g/kg, which probably is a good indication that it's not being absorbed very well at all. 

DR. LIEBLER:  Then I should take back my comment on metabolism being unknown with these.  I double checked the 
structures and yes, these are esters.  They have the sulfonate group adjacent to the ester carbon, for the carbonyl carbon.  
They could probably be hydrolyzed by esters. 

DR. KLAASSEN:  Just regular esters? 

DR. LIEBLER:  And the toxicokinetic section does refer to extensive metabolism without being specific about what 
metabolites are.  But I think it's pretty obvious that these could be de-esterified. 

MS. FIUME:  Dr. Liebler, so that would impact our discussion language or -- 

DR. LIEBLER:  Yes, with the discussion points I would simply stick with the similar molecular weight range, the fact that 
these are all used for the same purpose, symmetrically substituted. 

DR. BELSITO:  Or an LD50 greater than 10 grams? 

DR. LIEBLER:  Yes. 

DR. ANDERSEN:  I know we're not adding the monoesters here, but Dan, is there a logic why all of the monoesters are 
dipositive ions except for ammonium lauryl sulfate?  In my mind that just blows me away. 

DR. LIEBLER:  Yes, actually I think that might be a naming issue rather than an actual chemistry difference. 

DR. ANDERSEN:  But both are in there. 

DR. LIEBLER:  I know. 

DR. ANDERSEN:  Ammonium and diammonium. 

DR. LIEBLER:  Yes, I know, but I think it might be a naming issue.  The ammonium might actually be -- it probably has to 
be diammonium unless there's another salt, unless it's ammonium sodium or ammonium potassium or something.  But you 
need two cations for these guys. 

DR. ANDERSEN:  Two negative charges to balance here. 

DR. LIEBLER:  Right.  There's no special dispensation for that apparently. 

DR. ANDERSEN:  And then if it ever comes up, that's the obvious reason because we're looking at different charge species 
here between the monoesters and diesters. 

DR. LIEBLER:  And maybe -- I'm only speculating -- but it may be that the monoesters just don't have the right properties to 
make them as useful in product formulations as the diesters do. 

DR. KLAASSEN:  It's probably easier to make the diester if you just run it to completion. 

DR. LIEBLER:  Yes, that's true. 

DR. BELSITO:  So we're going to go safe as used when formulated to be nonirritating.  Is that what we want to do, get rid of 
that.42 percent restriction or keep that? 
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MS. FIUME:  The 0.42 went away the last time it was looked at in 1998? 

DR. BELSITO:  Yes. 

MS. FIUME:  So the current conclusion is safe as used in cosmetic formulations -- I'm having trouble; my bookmarks aren't 
on my.pdf -- I have that it says "that care should be taken to avoid irritancy."  I'm trying to see if that's the actual wording in 
the conclusion.  But with our new wording, regardless, it would be safe as used when formulated to be nonirritating? 

DR. BELSITO:  Right. 

MS. FIUME:  Okay. 

 

 

Marks Team 

 
DR. MARKS:  So safe when formulated to be non- irritating.  Okay.  Let me make one more note in here for my -- 

So I think we're on the last ingredient, sulfosuccinates.  Okay.  Let's go ahead and take a look at them.  So this is a re-review.  
In '98, the panel amended the report to conclude that the ingredient is safe with care to avoid irritancy. 

Since then, the number of uses has about doubled.  Concentration has not changed.  And then we should also consider the 
salts as proposed to add on.  So I think the question here is -- obviously the first thing is the original report, do we need to 
open it to make any changes.  And in the second would be is a no-brainer to add these salts. 

DR. SHANK:  Well, open only if they have the salts. 

DR. SLAGA:  Right, same conclusion. 

DR. MARKS:  Okay.  Ron Hill? 

DR. HILL:  Yeah. 

DR. MARKS:  Okay.  Any other -- let me see, is this me?  Yes.  So I'll propose to reopen, add the salts.  And then that'll be 
with the expectation it's going to be a safe conclusion with the salts. 

Now with that, Monice, tell me, so do we go right -- I assume then we would go to a tentative report that goes out.  We can't 
go to a draft final, can we, or do we? 

MS. FIUME:  We can go to a draft final -- if you feel that what is written now is sufficient, you can go to a tentative report. 

DR. MARKS:  Yeah. 

MS. FIUME:  I do have a question, though, for the conclusion.  In the 1998 report, it says safe is used, but the discussion said 
the Panel stressed care should be taken to avoid irritancy, especially in those products intended in prolonged contact with the 
skin.  Should the conclusion use the new language of safe as used when formulated to be non- irritating based on what was in 
the conclusion of the 1998 report? 

DR. MARKS:  I would.  Ron, Tom? 

DR. SHANK:  Yeah, I'm looking for it. 

DR. HILL:  So PDF 17? 

DR. SHANK:  Seventeen. 

MS. FIUME:  Well, the original report conclusion is PDF page 47. 

DR. HILL:  All right, 47.  So which is the language in question? 

MS. FIUME:  Well, the last paragraph of the conclusion talks about avoiding irritancy. 

DR. HILL:  -- the discussion. 

MS. FIUME:  Yes.  I'm sorry, the last paragraph of the discussion.  Recently when we have something that might be 
irritating, we actually put that in the conclusion when formulated to be non-irritating.  So I just didn't know if we should 
update the wording. 

DR. MARKS:  Yeah, I would.  Yeah.  So I will move tomorrow we reopen it, add the 19 salts, and we'll issue a tentative 
report "safe when formulated to be non- irritating."  Comments?  That's the end. 

DR. SHANK:  Now, does that change the conclusion? 

DR. MARKS:  Well, it doesn't matter since we reopen it.  And we issue a tentative report, so even though the conclusion is 
changed, it's changed anyway because now we're going to say we have 20 ingredients that are safe. 
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DR. SLAGA:  -- over this document before. 

DR. MARKS:  Yeah, but there's a change anyway because we go from one ingredient to 20.  So the conclusion changes 
anyway. 

DR. HILL:  That's right. 

DR. SHANK:  Okay. 

DR. MARKS:  I don't have a problem changing the conclusion to non-irritating.  Any other comments, anybody?  Okay. 

DR. SHANK:  Stay tuned. 

DR. MARKS:  Thank you. 

MS. FIUME:  I would call it editorial.  It's in there, it's just moving -- you know, it's cut and paste. 

DR. SHANK:  Okay. 

DR. MARKS:  You know, I think when we reopen, we change the conclusions. 

MS. FIUME:  Yes.  Yes. 

DR. HILL:  We can. 
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ABSTRACT 
The CIR Expert Panel assessed the safety of eight dialkyl sulfosuccinate salts 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 dialkyl sulfosuccinate salts primarily function as surfactants in cosmetics.  The Panel reviewed the new and 
existing available animal and clinical data in making its determination of safety.  The Panel found it appropriate to extrapolate 
the data on diethylhexyl sodium sulfosuccinate to assess the safety of the entire group because all of the diesters are of a 
similar alkyl chain length, all are symmetrically substituted, and all have similar functions in cosmetic formulations. 

INTRODUCTION 

Diethylhexyl sodium sulfosuccinate (previously named dioctyl sodium sulfosuccinate) was reviewed by the Cosmetic 
Ingredient Review (CIR) Expert Panel (Panel) in 1994, and a safe concentration limit of 0.42% was established.  A petition to 
open the report to review new clinical data was received, and in 1998, the Panel amended the report to conclude that this 
ingredient is safe as used in cosmetic formulations.1  In the discussion, the Panel stressed that care should be taken to avoid 
irritancy, especially in those products intended for prolonged contact with the skin. 

In addition to diethylhexyl sodium sulfosuccinate, there are seven additional dialkyl sulfosuccinate salts  listed in the Inter-
national Cosmetic Ingredient Dictionary and Handbook.2  All eight ingredients are anionic surfactants, and the Panel deter-
mined that the data on diethylhexyl sodium sulfosuccinate can be extrapolated to support the safety of these seven salts:   

Ammonium Dinonyl Sulfosuccinate 
Diamyl Sodium Sulfosuccinate 
Dicapryl Sodium Sulfosuccinate 
Diheptyl Sodium Sulfosuccinate 
Dihexyl Sodium Sulfosuccinate 
Diisobutyl Sodium Sulfosuccinate 
Ditridecyl Sodium Sulfosuccinate 

 

Published literature that has become available since the CIR safety assessment was issued in 1998 are presented in this 
review.  Data from 1998 report on diethylhexyl sodium sulfosuccinate are summarized in Table 1; because data from the 
existing safety assessment are available in Table 1, only new data will be included in the body of this safety assessment.  

CIR has not reviewed and concluded on the safety of all of the individual alcohol constituents that make up the sulfosuccinate 
salts. However, data on caprylic, isobutyl, and ethylhexyl alcohols, which are constituents of a few of the dialkyl 
sulfosuccinate salts, have been summarized in previous CIR reviews.3  Accordingly, these data are provided in Table 2.  

CHEMISTRY 

Definition and Structure 
The ingredients proposed for this review are the salts of diesters of 2-sulfosuccinic acid.  The ingredients all share a sulfo-
substituted, succinic acid, core; accordingly, these salts are sulfosuccinates.  For example, diheptyl sodium sulfosuccinate 
consists of a seven-carbon alkyl chain (heptyl), bonded to the sulfosuccinate core via an ester linkage, and followed by an 
ester linkage to an additional seven-carbon alkyl chain. 

 

 
Figure 1.  Diheptyl Sodium Sulfosuccinate 

 

Due to the ester linkage, these sulfosuccinate ingredients are theoretically sensitive to hydrolysis, especially under acidic 
conditions. 

The dialkyl sulfosuccinate salts included in this assessment are defined in Table 3, and the structures are depicted following 
the text of this document. 

Physical and Chemical Properties 
Little published physical and chemical properties data were found.  The data that were available are provided in Table 4. 
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Method of Manufacture 
Diethylhexyl Sodium Sulfonate 
Refer to Table 1 for summary information from the original safety assessment on the method and manufacture of diethylhexyl 
sodium sulfosuccinate. 

In the production of diethylhexyl sodium sulfosuccinate, malic acid and 2-ethylhexanol are reacted to form the diester, which 
is sulfonated using sodium metabisulfite.4  The reaction takes place in a closed system that is opened only for the addition of 
the reactants. 

Dialkyl Sodium Sulfosuccinate 
The dialkyl sodium sulfosuccinates are prepared by the action of the appropriate alcohols on maleic anhydride followed by 
the addition of sodium bisulfite.5-7 

Impurities 
Diethylhexyl Sodium Sulfosuccinate 
The Food Chemicals Codex has the following acceptance criteria for diethylhexyl sodium sulfosuccinate:  not less than 
(NLT) 98.5% C20H37NaO7S; not more than (NMT) 2 mg/kg lead; NMT 0.2% bis(2-ethylhexyl)maleate; NMT 2.0% loss on 
drying; 15.5-16.2% residue on ignition.8  The United States Pharmacopeia acceptance criteria are:   NLT 99.0% and NMT 
100.5% C20H37NaO7S calculated on the anhydrous basis; NMT 2.0% water; NMT 0.001% heavy metals; NMT 0.4% bis(2-
ethylhexyl)maleate; and 15.5-16.5% residue on ignition, calculated on the anhydrous basis.9 

USE 

Cosmetic 
The dialkyl sulfosuccinate salts are reported to function in cosmetics as surfactants.2  (Table 3.)  The Food and Drug Admini-
stration (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 obtained from the FDA in 
2013,10 and data received in response to a survey of the maximum reported use concentration by category conducted by the 
Personal Care Products Council (Council),11 indicate that diethylhexyl sodium sulfosuccinate is the only dialkyl sulfosucci-
nate salt in use. 

The current and historical frequency and concentration of use data for diethylhexyl sodium sulfosuccinate are provided in 
Table 5.  The frequency of use increased from use in 38 cosmetic formulations (1995 data)1 to use in 62 cosmetic formula-
tions (2013 data).10  The use concentration appears to not have changed.  According to a survey conducted by the Council in 
2013, the maximum concentration of use reported for diethylhexyl sodium sulfosuccinate is 4.4% in eyebrow pencil formula-
tions;11 the 1998 safety assessment stated that although concentration of use data were no longer reported to the FDA, 1984 
data indicated that diethylhexyl sodium sulfosuccinate was used in a variety of product-types at concentrations of ≤5%. 

Diethylhexyl sodium sulfosuccinate is used in hair spray formulations at a concentration of 0.15% in an aerosol and at 0.25% 
in pump spray formulations.  In practice, 95% to 99% of the droplets/particles released from cosmetic sprays have aerody-
namic equivalent diameters >10 µm, with propellant sprays yielding a greater fraction of droplets/particles <10 µm compared 
with pump sprays.12,13  Therefore, most droplets/particles incidentally inhaled from cosmetic sprays would be deposited in the 
nasopharyngeal and thoracic regions of the respiratory tract and would not be respirable (i.e., they would not enter the lungs) 
to any appreciable amount.14,15 

All of the dialkyl sulfosuccinate salts named in this report are listed in the European Union inventory of cosmetic 
ingredients.16 

Non-Cosmetic 
Sodium 1,4-dialkyl sulfosuccinates are exempt from the requirement of a tolerance for residues when used as an inert ingredi-
ent in pesticide formulations for pre-harvest and post-harvest uses, as well as for application to animals under 40 CFR 
180.910 and 40 CFR 180.930, respectively.  This regulation eliminates the need to establish a maximum permissible level for 
residues of the sodium 1,4-dialkyl sulfosuccinates. 

Diethylhexyl Sodium Sulfosuccinate 
Diethylhexyl sodium sulfosuccinate is generally recognized as safe and effective as a laxative drug product for over-the-
counter use. (58 FR 46589, Sept 2, 1993). 

Diethylhexyl sodium sulfosuccinate is included in the Listing Of Color Additives Exempt From Certification; it is used as a 
diluent in color additive mixtures for food use exempt from certification, and has a limitation of <9 ppm.  (21CFR 73.1)  It is 
approved as the direct food additive “cocoa with dioctyl sodium sulfosuccinate for manufacturing,” whereby the amount of 
diethylhexyl sodium sulfosuccinate does not exceed 75 parts per million of the finished beverage (21CFR 172.520).  
Diethylhexyl sodium sulfosuccinate is also allowed as a multi-purpose food additive when it meets the specifications of the 
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Food Chemicals Codex (21CFR172.810).  With use as an emulsifier, the Joint FAO/WHO Expert Committee on Food 
Additives (JECFA) has established an acceptable daily intake (ADI) of 0-0.1 mg/kg bw.17 

Diethylhexyl sodium sulfosuccinate is approved for the following used as an indirect food additive: in adhesives 
(21CFR175.105); in resinous and polymeric coatings (21CFR175.300), in resinous and polymeric coatings for polyolefin 
films (21 CFR 175.320); as a component of paper and paperboard in contact with aqueous and fatty foods (21 CFR 176.170); 
in defoaming agents used in the manufacture of paper and paperboards (21 CFR 176.210); in cellophane (21 CFR 177.1200); 
in polymers in textile and textile fibers (21 CFR 177.2800); in sanitizing solutions for use on food-contact articles (21 CFR 
178.1010); and in emulsifiers and/or surface-active agents in adjuvants, production aids, and sanitizers (21 CFR 178.3400). 

Diamyl, Dihexyl, and Diisobutyl Sodium Sulfosuccinate 
Diamyl, dihexyl, and diisobutyl sodium sulfosuccinate are used as wetting agents, and diamyl sodium sulfosuccinate is used 
as an emulsifier in emulsion polymerization.5-7 

TOXICOKINETICS 

Absorption, Distribution, Metabolism, and Excretion 
The metabolism and excretion of diethylhexyl sodium sulfosuccinate was determined in rats in several studies; limited details 
were available.  Albino rats were given a single oral dose of 50 mg/kg bw [35S]diethylhexyl sodium sulfosuccinate in an 
alcohol and water (1:1) solution.18  More than 85% of the diethylhexyl sodium sulfosuccinate was excreted within 24-48 h 
after dosing, and all was excreted within 96-120 h.  The majority of the radioactivity, 66%, was excreted in the feces.  Only 
25-35% of the dose was excreted in the urine, and that was within 24-48 h after dosing.  At 96-168 h after dosing, only trace 
amounts of radioactivity were found in the tissues. 

However, in other studies, the feces were not the primary route of excretion.  In a study in which two rats were given a single 
oral dose of 5 or 10 mg diethylhexyl sodium sulfosuccinate in water, and two rats were given a single intravenous (i.v.) dose 
of 10 mg diethylhexyl sodium sulfosuccinate, the animals dosed orally with 5 and 10 mg excreted 18.6% and 15.5% of the 
total dose  and the animals dosed i.v. excreted 12.3-15.5% of the dose in the urine in 24 h.18  The rats dosed orally excreted 
0.9 and 8.7% of the dose in the feces in this time period; however, the animals that were dosed intravenously did not excrete 
any of the dose in the feces.  The 24-48 h urine samples were analyzed for 2-ethylhexanol and no detectable levels were 
found.  (Use of radiolabel was not specified.) 

In a study in which a male rat was dosed by gavage with 10 mg/kg bw [14C]diethylhexyl sodium sulfosuccinate, 64.1% of the 
radioactivity was excreted in the urine and 37.4% in the feces in the first 24 h, and then only approximately 1% in the urine 
and 0.9% in the feces in the next 24 h.18  The researchers stated that diethylhexyl sodium sulfosuccinate must undergo 
extensive metabolism in the rat because no unchanged diethylhexyl sodium sulfosuccinate was found in the urine, and only a 
small amount was present in the feces. 

Metabolism and excretion was also determined in rabbits and dogs; as with the rat studies, limited details were available.  
One  female rabbit and one male Beagle dog were  each given a single oral dose, and one of each species was given a single 
i.v. dose of 4 mg [14C]diethylhexyl sodium sulfosuccinate.18  In the rabbits, within 24 h, 87% and 69.7% of the radioactivity 
was excreted in the urine following oral and i.v. dosing, respectively, and similar patterns of metabolites were found with 
both routes of administration. 

In the dogs, similar excretion patterns and metabolic profiles were observed for both routes of dosing.  Approximately 21% 
of the radioactivity was excreted in the urine in the first 24 h.  The majority of the radioactivity, approximately 70%, was 
excreted in the feces at 24-48 h post-dosing.  Blood samples were analyzed for 2-ethylhexanol compounds; with i.v. admini-
stration, the blood levels fell rapidly during the first hour, and none was found after 8 h.  Similarly, following oral administra-
tion, small amounts of 2-ethylhexanol was found in the blood after 1 h, and none was found after 8 h. 

Penetration Enhancement 
Surfactants can enhance the permeation rate of various compounds, inducing a concentration-dependent biphasic action with 
respect to altering skin permeability.19  Surfactant molecules must diffuse through the lipid region of the stratum corneum in 
order to interact with the deeper protein-rich areas.  Anionic surfactants can solubilize the less-soluble protein, or they can 
remain on the skin due to formation of chemical compounds with skin keratin, and they can interact strongly with both 
keratin and lipids.  If exposure time is short, permeation through the stratum corneum by anionic materials is generally poor; 
however, permeation increases with a longer exposure time. 

The effect of a diethylhexyl sodium sulfosuccinate microemulsion on the distribution of the polyphenols curcumin and 
resveratrol between the epidermis and dermis was examined in  excised guinea pig and Yucatan micropig (YMP) skin.20  The 
microemulsion consisted of 150 mM saline solution, isopropyl palmitate, diethylhexyl sodium sulfosuccinate, and ethanol, 
with a weight ratio of 20.2:31.3:33.3:15.2, and the mean particle size was 16.6 ± 1.8 nm.  Franz-type diffusion cells were 
used, and 0.5 ml (guinea pig skin) or 1 ml (YMP skin) of the vehicle containing each polyphenol was added to the donor 
compartment as saturated concentration; the available diffusion area was approximately 0.62 cm2.  Vehicles consisting of a 
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Tween 80 microemulsion or isopropyl myristate were also evaluated.  Treatment time was 20 h for guinea pig skin and 40 h 
for YMP skin.  The accumulation of the polyphenols in guinea pig and YMP skin was statistically significantly increased us-
ing diethylhexyl sodium sulfosuccinate microemulsion as the vehicle, as compared to that found with the Tween 80 micro-
emulsion or isopropyl myristate.  Approximately 1.7% curcumin and 2.2% resveratrol added to donor compartments were in-
corporated into the skin by the diethylhexyl sodium sulfosuccinate microemulsion.  Skin accumulation of curcumin in the 
diethylhexyl sodium sulfosuccinate microemulsion was approximately 1.9 µmol/g skin in guinea pig skin and approximately 
0.24 µmol/g skin in YMP skin; in the isopropyl myristate vehicle, almost no curcumin accumulated in either skin-type.  Skin 
accumulation of resveratrol in the microemulsion was approximately 12 µmol/g skin in guinea pig skin and approximately 3 
µmol/g skin in YMP skin; in the isopropyl myristate vehicle, approximately 1 µmol/g skin accumulated in guinea pig skin 
and 0.1 µmol/g accumulated in YMP skin.  In determining the distribution in guinea pig and YMP skin, it was found that di-
ethylhexyl sodium sulfosuccinate, curcumin, and resveratrol penetrated deep in the skin.  In YMP skin, the distribution ratio 
of the polyphenols between the dermis and epidermis decreased with increased molecular weight. 

TOXICOLOGICAL STUDIES 

Single Dose (Acute) Toxicity 
Dermal 
The dermal LD50 of undiluted diethylhexyl sodium sulfosuccinate in rabbits was >10 g/kg.4  Occlusive patches of 10 g/kg of 
the test material were applied to the clipped, unabraded, skin of five male New Zealand white rabbits.  Skin fissuring, desqua-
mation, and coriaceousness were observed. 

Oral 
Refer to Table 1 for a summary of single-dose oral toxicity data from the original safety assessment on diethylhexyl sodium 
sulfosuccinate. 

The oral LD50 of diethylhexyl sodium sulfosuccinate in 4% acacia was 2.64 g/kg bw in male albino ARS/ICR mice.21 In 
guinea pigs, the oral LD50 was approximately 0.65 g/kg bw aq. diethylhexyl sodium sulfosuccinate.22 

Repeated Dose Toxicity 
Dermal  
Refer to Table 1 for a summary of repeated-dose dermal toxicity data from the original safety assessment on diethylhexyl 
sodium sulfosuccinate. 

Oral 
Refer to Table 1 for a summary of repeated-dose oral toxicity data from the original safety assessment on diethylhexyl 
sodium sulfosuccinate. 

A group of 20 male and 20 female albino rats were fed a diet containing 1% diethylhexyl sodium sulfosuccinate (100% pure) 
for 90 days, and controls were given untreated feed.4  All animals survived until study termination.  There were no clinical 
signs of toxicity, and no dosing-related macroscopic or microscopic findings.  Differences in body weights or organ weights 
compared to controls were not statistically significant. 

Twelve rats/group were fed a diet containing 0, 0.5, 1.04, or 1.5% diethylhexyl sodium sulfosuccinate for 26 wks.23  Body 
weight gains of females of the 1.04 and 1.5% dose groups were decreased during wk 3.  Two control animals and 4 animals 
of the 1.5% group died during the study; two of the four animals of the 1.5% group had hemorrhagic gastroenteritis.  No 
other effects were noted.  The no-observable adverse effect level (NOAEL) was 0.5%, and the lowest-observable adverse 
effect level was 1.04%. 

Groups of four male and four female Beagle dogs were dosed orally with tablets containing 30 mg/kg bw diethylhexyl sodi-
um sulfosuccinate, 10 mg/kg bw diethylhexyl sodium sulfosuccinate + 5 mg/kg bw 1,8-dihydroxyanthraquinone, or 30 mg/kg 
bw diethylhexyl sodium sulfosuccinate + 15 mg/kg bw 1,8-dihydroxyanthraquinone, daily, for 1 yr.21  A control group was 
given a placebo tablet.  Urinalysis was performed, and hematological and clinical chemistry parameters were measured at 
various intervals.  No signs of toxicity were observed in any of the groups.  Diethylhexyl sodium sulfosuccinate, alone and in 
combination with 1,8-dihydroxyanthraquinone, did not have any adverse effects on urinalysis, hematological or clinical 
parameters, or body weights, and it did not induce any gross or microscopic lesions.  The NOAEL was >30 mg/kg bw.   

Inhalation 
Refer to Table 1 for a summary of repeated-dose inhalation toxicity data from the original safety assessment on diethylhexyl 
sodium sulfosuccinate. 

Fluorescent latex particles, 0.63 µm diameter, were administered in aerosol form to 30 rabbits. 24  Six rabbits were killed 
immediately after administration of the fluorescent particles (baseline group); 12 rabbits were given a diethylhexyl sodium 
sulfosuccinate aerosol prepared as a 2% solution in equal volumes of ethanol and physiological saline (detergent group) and 
12 were given vehicle aerosol (control group).  The detergent and control aerosols were administered as 200 pressure-con-
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trolled breaths at a frequency of 40/min, resulting in deposition of approximately 10 µl of fluid in the lungs; aerosol admini-
stration was repeated after 90 min.  Groups of six animals from the detergent and control groups were then exposed to large 
tidal volume ventilation (LTVV) or conventional ventilation for 3 h.  The total number of particles in the alveoli and ducts 
were similar for all groups, except for a statistically significant decrease in the control LTVV group.  All test groups had 
reduced number of single particles in the alveoli as compared to the baseline group.  The number of clustered particles was 
statistically significantly increased in the alveoli + ducts in the detergent-LTVV group, as compared to the baseline group. 

Rabbits were administered [99mTc]diethylene triamine pentaacetate (99mTc-DTPA) using a nebulizer, and  the effect of di-
ethylhexyl sodium sulfosuccinate on the absorption of this compound from the lungs was examined.25  The alveolo-capillary 
transfer of 99mTc-DTPA was measured for 30 min, and the rabbits were then nebulized with 0.2% solution of diethylhexyl 
sodium sulfosuccinate for 5 min.  Thirty min later, the rabbits were nebulized with a 2% diethylhexyl sodium sulfosuccinate 
solution for 5 min.  Diethylhexyl sodium sulfosuccinate greatly enhanced the alveolar absorption of  99mTc-DTPA. 

Ocular Irritation 
Refer to Table 1 for a summary of ocular irritation data from the original safety assessment on diethylhexyl sodium 
sulfosuccinate. 

Diethylhexyl sodium sulfosuccinate, 0.1 g, was instilled into the conjunctival sac of the eyes of six rabbits.4  The eyes were 
scored for irritation after 24, 48, and 72 h, and the following scores were reported:  11.66, 12.50, and 4.16, respectively, 
(cornea); 1.66 at all three times (iris); and 5.33, 4.33, and 1.66, respectively (conjunctivae).  No destruction or irreversible 
changes of the tissue in 24 h were reported. 

Diethylhexyl sodium sulfosuccinate, 10% (vehicle not specified), was used as a positive control in a Draize eye irritancy 
test.26   One-tenth ml of the test substance was instilled into the conjunctival sac of one eye of each of three rabbits for 2 sec; 
the eyes were rinsed.  Diethylhexyl sodium sulfosuccinate, 10%, was severely irritating to rabbit eyes, inducing perforated 
damages. 

Diisobutyl sodium sulfosuccinate is irritating to eyes and mucous membranes.7  (Details were not provided.) 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 

Refer to Table 1 for a summary of reproductive developmental toxicity data from the original safety assessment on diethyl-
hexyl sodium sulfosuccinate. 

In developmental toxicity studies, groups of 20 gravid female mice and 20 gravid female rats were dosed by gavage with 0, 
16, 80, or 400 mg/kg bw of a test substance containing 0.4% (w/v) diethylhexyl sodium sulfosuccinate.4  The mice were 
dosed on days 6-15 and killed on day 17 of gestation and the rats were dosed on days 5-19 of gestation and killed on day 20 
of gestation.  The NOAEL for maternal toxicity and teratogenic effects for both mice and rats was 400 mg/kg bw of the test 
substance containing 0.4% (w/v) diethylhexyl sodium sulfosuccinate. 

Groups of 20-39 gravid female Sprague-Dawley rats were fed a diet containing 0, 1, or 2% diethylhexyl sodium sulfosuc-
cinate (equivalent to 0, 1074, and 1983 mg/kg bw, respectively) on days 6-15 of gestation, and the dams were killed on day 
21 of gestation.4  No adverse effects on maternal or fetal parameters were observed in the 1% test group.  In the 2% test 
group, significant incidences of resorptions and gross abnormalities, primarily exencephaly and, at times, spina bifida, ano-
phthalmia, and associated skeletal defects, were reported.  The NOAEL for maternal toxicity and teratogenic effects was 1%. 

Groups of 30 female rats were dosed by gavage with 0, 16, 80, or 400 mg/kg bw of a test substance containing 0.4% (w/v) di-
ethylhexyl sodium sulfosuccinate once daily for 14 days prior to mating with untreated males; one-half of the animals in each 
group were dosed until day 13 of gestation, at which time the animals were killed, and the remaining animals were dosed 
until parturition and were not killed.4  No effects on reproductive parameters, fertility, or pup weight and condition were ob-
served.  The parental NOAEL was 400 mg/kg bw of the test substance containing 0.4% (w/v) diethylhexyl sodium sulfosuc-
cinate. 

A three-generation study was performed in which male and female CFE rats were continuously fed a diet containing 0.5 and 
1% of a test substance containing 50% diethylhexyl sodium sulfosuccinate in aq. beverage-grade ethanol; the control group 
was untreated.4  The number of animals per group was not stated.  Dosing was initiated at weaning of rats of the F0 genera-
tion; these rats were mated twice to produce the F1a and F1b generation.  Rats of the F1b generation were mated to produce the 
F2 generation, and the F2 generation was mated twice to produce the F3a and F3b offspring.  F1a and F3b offspring were the 
only pups weaned directly to the test diets.  Because of a high incidence of pup mortality, all other dams were given a control 
diet on the last expected day of gestation.  Necropsy and microscopic examination were performed only on pups from the 
first mating of the F2 animals that died or were killed at weaning. 

Up until the F2 generation, body weights in parental males were 6-10% lower than control body weights.  There were no sig-
nificant treatment-related effects on mean litter size and the mean number of viable pups in each litter or on fertility or gesta-
tional indices.  For all pups of the F1a generation, including controls, the number of pups weaned and the average body weight 
of those pups at weaning was reduced; however, greater reductions were seen in the test groups than in the control group.  
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The viability indices of the F3b pups receiving the test diet were reduced. The researchers stated the most remarkable result of 
the study was the reduced number of offspring surviving from day 5 until weaning; it was hypothesized that pups stopped 
nursing because they could taste the test article.  A no-observed effect level (NOEL) for parental toxicity and effects on pups 
was not established; the NOEL for reproduction was 1%. 

GENOTOXICITY 

Refer to Table 1 for a summary of genotoxicity data from the original safety assessment on diethylhexyl sodium sulfosucci-
nate. 

CARCINOGENICITY 

Effect on Colorectal Carcinogenesis 
A group of 84 inbred male F344 rats was fed a diet containing 1% diethylhexyl sodium sulfosuccinate, and the control group 
was fed untreated feed.27  As part of a rodent model for colon carcinogenesis, rats of both groups were given a subcutaneous 
injection of 20 mg/kg bw of 1,2-dimethylhydrazine, once weekly for 20 wks.  Twenty rats per group were killed after 3, 4, 5, 
and 6 mos.  The test group tolerated the diethylhexyl sodium sulfosuccinate feed well.  There was no statistically significant 
difference between the test and control group in the percentage of rats bearing tumors, and the number of tumors per rat in-
creased progressively throughout the study.  However, at 5 and 6 mos, each rat in the test group had fewer tumors of all 
histologic types (combined), at all organ sites, compared to controls; this difference was statistically significant for the 
duodenum, colon, rectum, and total number of gastrointestinal tumors at 5 mos.  

IRRITATION AND SENSITIZATION 

Dermal Irritation and Sensitization 
Non-Human 
Refer to Table 1 for a summary of non-human dermal irritation and sensitization data from the original safety assessment on 
diethylhexyl sodium sulfosuccinate. 

Occlusive patches containing 0.5 ml diethylhexyl sodium sulfosuccinate were applied to intact and abraded skin of six rab-
bits; the duration of exposure was not stated.4  For intact skin, the mean Draize scores for erythema and edema were 2.33 and 
2.50, respectively, after 24 h and 1.66 and 1.0, respectively, after 72 h.  For abraded skin the mean scores for erythema and 
edema were 2.50 and 2.50, respectively, after 24 h and 1.66 and 1.60, respectively, after 72 h. 

Human 
Refer to Table 1 for a summary of human dermal irritation and sensitization data from the original safety assessment on 
diethylhexyl sodium sulfosuccinate. 

Diethylhexyl sodium sulfosuccinate  produced irritation, but it was not a sensitizer.4  For induction, a 15 mm occlusive patch 
containing 0.30 g of 2.5% ethylhexyl sodium sulfosuccinate in petrolatum was applied to the backs or forearms of 100 sub-
jects; the patches were applied for 10 alternate 24-h periods.  Challenge patches containing 0.30 g diethylhexyl sodium sulfo-
succinate were applied to a previously untreated site on the back or forearm following a 7-day non-treatment period.  The 
challenge sites were scored upon patch removal and 24 h later.  During induction, the following observations were made:  
mild erythema in 11 subjects on days 3-10 and in 1 subject on days 3-7; mild erythema on all days except day 7 and intense 
erythema on day 7 in one subject; mild erythema on days 3-6/7 followed by intense erythema on days 6/7-10 in 6 subjects.  
No reactions were observed at challenge. 

In a case report, a female subject had allergic contact dermatitis from diethylhexyl sodium sulfosuccinate that was an ingredi-
ent in a topical corticosteroid.28  In patch testing, the patient had a +++ reaction to 1% aq. diethylhexyl sodium sulfosuccinate 
on day 2 and day 4.  The researchers noted that this was a rare reaction. 

Phototoxicity/Photoallergenicity 
Human 
Refer to Table 1 for a summary of human photo toxicity data from the original safety assessment on diethylhexyl sodium 
sulfosuccinate. 

SUMMARY 

Diethylhexyl sodium sulfosuccinate (previously named dioctyl sodium sulfosuccinate), an anionic surfactant, was reviewed 
by the CIR Expert Panel in 1994, and the report was amended in 1998.  In 1998, the Panel concluded that diethylhexyl 
sodium sulfosuccinate is safe as used in cosmetic formulations.  Since the 1998 report was issued, the number of reported 
uses in cosmetic formulations has increased from 35 to 62 uses.  However, the concentration of use has not changed.  The 
data that were available for the 1998 report indicated that diethylhexyl sodium sulfosuccinate was used in a variety of 
product-types at concentrations of ≤5%; current information report that the maximum use concentration is 4.4% in eyebrow 
pencil formulations. 
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The Panel has determined that the data included in the original safety assessment, as well as in this re-review document, 
support the safety of an additional seven dialkyl sulfosuccinate salts.  These salts, which are diesters of 2-sulfosuccinic acid, 
all share a sulfo-substituted, succinic acid core; all contain two ester linkages, and are theoretically sensitive to hydrolysis, 
especially under acidic conditions; and all are anionic surfactants. 

Metabolism and excretion studies have given mixed results on the primary route of excretion of diethylhexyl sodium sulfo-
succinate; it does appear that diethylhexyl sodium sulfosuccinate is metabolized prior to excretion, and most of the dose is 
excreted within 24 h of dosing.  In one oral study in rats, 66% of the radioactivity (labeled with [35S]) was excreted in the 
feces and only 25-35% in urine, within 24-48 h after dosing.  In other rat studies, with oral and i.v. administration, the 
majority of the radioactivity (radiolabel not specified) was excreted in the urine, rather than in the feces.  Studies were also 
performed in rabbits and dogs in which diethylhexyl sodium sulfosuccinate was labeled with [14C], and again conflicting 
results were obtained.  In rabbits, 87% and 69.7% of the radioactivity was excreted in the urine following oral and i.v. dosing, 
respectively; in dogs, approximately 70% of the radioactivity was excreted in the feces at 24-48 h after oral and i.v. dosing. 

Diethylhexyl sodium sulfosuccinate increased the penetration of curcumin and resveratrol, in vitro, through excised guinea 
pig and Yucatan micro-pig skin. 

The dermal LD50 of undiluted diethylhexyl sodium sulfosuccinate in rabbits was >10 g/kg; skin irritation was observed fol-
lowing the single dermal dose of 10 g/kg test material.  The oral LD50 was 2.64 g/kg bw in male albino ARS/ICR mice and 
approximately 0.65 g/kg bw in guinea pigs.  

 In repeated-dose oral studies in which rats were given feed containing 1% diethylhexyl sodium sulfosuccinate for 90 days or 
up to 1.5% for 26 wks, and in studies in which Beagle dogs were given tablets containing 30 mg/kg bw/day diethylhexyl 
sodium sulfosuccinate for 1 yr, no remarkable toxic effects were reported.  In an inhalation study in rabbits, a 5-min exposure 
to 0.2% DSS, followed 30 min later by a 5 min exposure to 2% diethylhexyl sodium sulfosuccinate, greatly enhanced the 
alveolar absorption of  99mTc-DTPA. 

Diethylhexyl sodium sulfosuccinate was used as a positive control in a Draize ocular irritation study; 10% diethylhexyl 
sodium sulfosuccinate was severely irritating to rabbit eyes, inducing perforated damages. 

Numerous studies examining the effect of the oral administration of diethylhexyl sodium sulfosuccinate, both dietary and by 
gavage, on the reproductive and developmental toxicity in rats were performed; one study was performed in mice.  In a 
developmental study in mice and rats of a test substance containing 0.4% (w/v) diethylhexyl sodium sulfosuccinate, the 
NOAEL for maternal toxicity and teratogenic effects for both mice and rats was 400 mg/kg bw.  In another developmental 
toxicity study in rats, the parental NOAEL was 400 mg/kg bw for a test substance containing 0.4% (w/v) diethylhexyl sodi-
um sulfosuccinate.  In a study in which gravid female Sprague-Dawley rats were fed a diet containing up to 2% diethylhexyl 
sodium sulfosuccinate, no adverse effects on maternal or fetal parameters were observed in the 1% test group, but in the 2% 
test group, significant incidences of resorptions and gross abnormalities, primarily exencephaly and, at times, spina bifida, 
anophthalmia, and associated skeletal defects, were reported.  The NOAEL for maternal toxicity and teratogenic effects was 
1%.  In a three-generation study in which rats were fed a diet containing up to 1% of a test substance containing 50% diethyl-
hexyl sodium sulfosuccinate in aq. beverage-grade ethanol, a NOEL for parental toxicity and effects on pups was not estab-
lished because of reduced body weight gains in the parents and reduced viability indices in the pups, but the NOEL for repro-
duction was 1%; the reduced viability index most likely was attributed to the pups discontinuing nursing because they could 
taste the test article. 

In rats, a diet containing 1% diethylhexyl sodium sulfosuccinate did not have an effect on 1,2-dimethylhydrazine-induced 
colorectal carcinogenesis. 

In clinical studies, 2.5% diethylhexyl sodium sulfosuccinate was an irritant, but not a sensitizer. 

DISCUSSION 

The Expert Panel determined that the safety assessment on diethylhexyl sodium sulfosuccinate should be expanded to include 
the seven dialkyl sulfosuccinate salts that are listed in the International Cosmetic Ingredient Dictionary and Handbook.  
Although data were not available on most of these additional ingredients, the Panel found the existing data on diethylhexyl 
sodium sulfosuccinate are sufficient to support the safety of this entire family of ingredients, stating that diethylhexyl sodium 
sulfosuccinate is a reasonable representative of all of the diesters; all of the diesters are of a similar alkyl chain length, all are 
symmetrically substituted, and all have similar functions in cosmetic formulations.  In contrast to oral exposure, these esters 
are not expected to absorb through the skin to any significant extent, and the reproductive effects observed in test animals 
orally exposed to diethylhexyl sodium sulfosuccinate are not likely effects of topical application of cosmetics containing 
these ingredients.  Consistent with this view, the Panel noted that acute dermal toxicity of undiluted diethylhexyl sodium 
sulfosuccinate was quite low, with a dermal LD50 of >10 g/kg in rabbits.   

The Panel recognized that the dialkyl sulfosuccinate salts may 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 
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combination with any ingredients whose safety was based on their lack of dermal absorption data, or when dermal absorption 
was a concern. 

In addition, the Panel confirmed  its original discussion, acknowledging that under the exaggerated exposure conditions of 
the two repeated insult patch tests (RIPTs; continuous occlusive patch testing) presented in the original safety assessment of 
sodium diethylhexyl sulfosuccinate, the ingredient is a cumulative irritant, though not a sensitizer. The Panel recognized that 
a surfactant would most likely produce irritation under such conditions, and therefore, specified that products containing 
dialkyl sulfosuccinate salts must be formulated to be non-irritating. 

Finally, the Panel discussed the issue of incidental inhalation exposure from hair sprays.  The limited data available from 
short-term pharmaceutical studies in test animals exposed to diethylhexyl sodium sulfosuccinate aerosols suggest little poten-
tial for respiratory effects.  This ingredient is reportedly used at concentrations up to 0.25% in cosmetic products that may be 
aerosolized.  The Panel noted that 95% – 99% of droplets/particles would not be respirable to any appreciable amount.  Fur-
thermore, droplets/particles deposited in the nasopharyngeal or bronchial regions of the respiratory tract present no toxicolog-
ical concerns based on the chemical properties and biological properties of this ingredient.  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.  
The Panel considered other data available to characterize the potential for the dialkyl sulfosuccinate salts to cause systemic 
toxicity, irritation, sensitization, reproductive and developmental toxicity, genotoxicity and carcinogenicity.  They noted the 
lack of systemic toxicity in several acute and subchronic oral exposure studies, little or no irritation or sensitization in tests of 
dermal and ocular exposure, the absence of genotoxicity in Ames tests, and the lack of carcinogenicity in a subchronic oral 
exposure study.  A detailed discussion and summary of the Panel’s approach to evaluating incidental inhalation exposures to 
ingredients in cosmetic products is available at http://www.cir-safety.org/cir-findings.   

CONCLUSION 

The CIR Expert Panel concluded that the following eight dialkyl sulfosuccinate salts are safe in the present practices of use 
and concentration in cosmetics described in this safety assessment when formulated to be non-irritating. 

Ammonium Dinonyl Sulfosuccinate* 
Diamyl Sodium Sulfosuccinate* 
Dicapryl Sodium Sulfosuccinate* 
Diethylhexyl Sodium Sulfosuccinate 
Diheptyl Sodium Sulfosuccinate* 
Dihexyl Sodium Sulfosuccinate* 
Diisobutyl Sodium Sulfosuccinate* 
Ditridecyl Sodium Sulfosuccinate* 

*Not reported to be in current use.  Were ingredients in this group not in current use to be used in the future, the expectation is that they 
would be used in product categories and at concentrations comparable to others in this group. 
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STRUCTURES 

 
 

1. Ammonium Dinonyl Sulfosuccinate 

 
 
 

2. Diamyl Sodium Sulfosuccinate 

 
 
 

3. Dicapryl Sodium Sulfosuccinate 

 
 
4. Diethylhexyl Sodium Sulfosuccinate 

 
 
 

5. Diheptyl Sodium Sulfosuccinate 
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6. Dihexyl Sodium Sulfosuccinate 

 
 
 

7. Diisobutyl Sodium Sulfosuccinate 

  
 
 
 

8. Ditridecyl Sodium Sulfosuccinate 
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TABLES 
 

Table1.  Data from the previous review of diethylhexyl sodium sulfosuccinate 1 

Data Type Summary data 

Method of Manufacture Maleic anhydride is reacted with 2-ethylhexanol to product bis(2-ethylhexyl)maleate, which is then combined with sodium 
bisulfite under conditions conducive to the formation of the sulfonate structure through rearrangement with an accompany-
ing saturation of the olefinic bond 

Single-Dose Toxicity - Oral The oral LD50 in rats of a product containing 84% diethylhexyl sodium sulfosuccinate was 3.69 g/kg, and the LD50 of a 
commercially available diethylhexyl sodium sulfosuccinate, administered as a 10% aq. solution or as an emulsion, was 1.9 
g/kg in female rats.  In mice, the oral LD50 for a commercial product containing an unspecified amount of diethylhexyl 
sodium sulfosuccinate as the active ingredient was 4.8 g/kg, and the i.v. LD50 for the product was 0.06 g/kg. 

Repeated Dose Toxicity - 
Dermal 

Four ml/kg of a test article containing an effective dose of 0.00126% diethylhexyl sodium sulfosuccinate in formulation 
was applied to the backs of rats, 5 days/wk, for 67 wks.  (It is not stated whether the applications were covered.)  No re-
markable toxic effects were noted.  However, minimal to moderate skin irritation was observed sporadically throughout the 
study. 

Repeated Dose Toxicity - 
Oral 

Repeated dose oral toxicity studies were performed in the 1940s on diethylhexyl sodium sulfosuccinate in rats, dogs, and 
monkeys.  No remarkable toxic effects were found in rats fed ≤1.25 g/kg bw for 24 wks, in dogs fed 0.10 or 0.25 g/kg bw 
of a commercial surfactant containing diethylhexyl sodium sulfosuccinate as the active ingredient for 24 wks, or in mon-
keys fed 0.125 g/kg of the same preparation for 24 wks.  However, in a study in which male rats were fed 2, 4, or 8% 
diethylhexyl sodium sulfosuccinate for 4 mos, the researchers found these doses to be very toxic.  Reduced body weight 
gains were reported in rats fed ≤1% diethylhexyl sodium sulfosuccinate for 2 yrs. 

Repeated Dose Toxicity - 
Inhalation 

Rats exposed to an aerosol of a product containing an effective diethylhexyl sodium sulfosuccinate concentration of 0.21% 
at an exposure concentration of 4.2 mg/m3, 4 h/day, 5 days/wk, for 13 wks, had significant changes in hematology and clin-
ical chemistry parameters as compared to controls.  Mongrel dogs were exposed for 30-45 min to a 1% solution of a com-
mercial detergent containing diethylhexyl sodium sulfosuccinate in equal volumes of 95% ethanol and isotonic saline, at a 
final concentration of 15 mg/kg of the test material, and then killed 30 min, 2 h, or 4 h after exposure.  Gross, but not 
microscopic changes in pulmonary structure and changes in pulmonary function were observed; the researchers suggested 
that the test article was capable of displacing the normal alveolar surfactant into the airway and resulted in increased 
alveolar surface tension and instability. 

Ocular Irritation In the eyes of rabbits, concentrations of ≥25% diethylhexyl sodium sulfosuccinate were severely irritating, and concentra-
tions of ≤10% produced little or no irritation. 

Reproductive and 
Developmental Toxicity 

In a three-generation study, rats were fed 0, 0.1, 0.5, or 1.0% diethylhexyl sodium sulfosuccinate.  Body weights of all 
parental males and in F1 and F2 females of the 0.5 and 1.0% test groups were decreased, and the body weights of pups of all 
three generations were decreased compared to controls.  No effects on reproductive parameters, and no gross lesions or 
treatment-related mortalities, were observed. 

Genotoxicity Diethylhexyl sodium sulfosuccinate was not mutagenic in an Ames test, but with metabolic activation, it did induce chro-
mosomal aberrations in Chinese hamster ovary cells at treatment doses close to threshold toxicity. 

Dermal Irritation and 
Sensitization – Non-Human 

In rabbits, a 24-h patch of 2% diethylhexyl sodium sulfosuccinate resulted in an irritation score of 3.7/8 for intact skin and 
1.7/8 for abraded skin.  In a single-insult occlusive patch test, a 10% solution of a product containing 84% diethylhexyl 
sodium sulfosuccinate in propylene glycol was minimally irritating to rabbit skin.  In a 2-wk study, 10 applications of 1% 
diethylhexyl sodium sulfosuccinate to intact abdominal skin in rabbits resulted in moderate hyperemia; test concentrations 
of 5% produced a burn from two to four 24-h applications and of 25% produced a burn with one 24-h application.  Applica-
tion of 1, 5, and 25% diethylhexyl sodium sulfosuccinate to abraded rabbit abdominal skin for 3 days was moderately to 
severely irritating.  In a study examining acanthosis following repeated (number not stated) dermal applications of 2, 10, 
and 20% diethylhexyl sodium sulfosuccinate, an acanthosis factor (AF) was calculated from the difference in epidermal 
thickness, with 1 unit being equivalent to 2.7 µm.  The AFs were 1.8, 2.5, and 3.3, respectively. 

Dermal Irritation and 
Sensitization –Human 

In a 50-subject study, a single 24-h occlusive patch of a formulation containing 2.5% diethylhexyl sodium sulfosuccinate 
was not an irritant. In mini-cumulative irritancy tests, the primary irritation index (PII) of four products containing a 3.5% 
solution of 84% diethylhexyl sodium sulfosuccinate ranges from 0.25 – 0.80; the PIIs of two products containing a 0.25% 
solution of 84% diethylhexyl sodium sulfosuccinate were 1.78 and 1.85; and the PII of a product containing a 0.1% solu-
tion of 84% diethylhexyl sodium sulfosuccinate was 0.04. In a 21-day cumulative irritancy test of a product containing 
1.13% solution of diethylhexyl sodium sulfosuccinate performed in 7 volunteers, the total irritation score was 324/578 for 
all seven subjects over the 21-day period; the average score per panelist was 46.3/84. 
 
In a 110-subject human repeated insult patch test (HRIPT) of 1, 3, and 5% diethylhexyl sodium sulfosuccinate and a 107-
subject HRIPT of a 50/50 dilution in distilled water of an eyebrow pencil containing 2.5% diethylhexyl sodium sulfosucci-
nate, reactions were observed during induction, but not at challenge.  In a number of additional HRIPTs with 0.21 or 0.42% 
diethylhexyl sodium sulfosuccinate or with a product containing 0.1% diethylhexyl sodium sulfosuccinate (84% pure), the 
test articles were not sensitizers, although some mild reactions were observed during induction. 

Photoallergenicity In a study investigating the photocontact allergenic potential of a product containing 0.25% diethylhexyl sodium sulfosuc-
cinate in 25 subjects, there were no reactions during the induction or the challenge phase that were attributable to ethyl-
hexyl sodium sulfosuccinate. 
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Table 2.  Data on constituent  alcohols 3 

Caprylic Alcohol  

Dermal Irritation – Non-
Human 

caprylic alcohol applied full strength to intact or abraded rabbit skin produced a mild irritation 

Dermal Irritation and 
Sensitization –Human 

tested in at a concentration of 2% in petrolatum, caprylic alcohol produced no irritation in a 48 h closed-patch test in 25 
human subjects 

Isobutyl Alcohol 

Repeated Dose Toxicity - 
Inhalation 

rats (10/sex/group) were exposed via inhalation to isobutyl alcohol vapor concentrations of approximately 0, 770, 3100, or 
7700 mg/m3, for 6 h/day, 5 days/week, for 14 weeks; the functional observational battery was conducted along with endpoints 
of motor activity, neuropathology and scheduled-controlled operant behavior; a slight reduction in responsiveness to external 
stimuli was observed in all treated groups during exposure; this effect resolved upon cessation of exposure to isobutyl alcohol 

Ethylhexyl Alcohol 

Toxicokinetics 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 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% 

 
 
 
 
 
Table 3.  Definitions and Functions 

Ingredient/CAS No. Definition2 Function2 
Diethylhexyl Sodium Sulfosuccinate 
577-11-7 

the sodium salt of the diester of 2-ethylhexyl alcohol and sulfosuccinic acid surfactant – cleansing 
agent; hydrotrope 

Ammonium Dinonyl Sulfosuccinate 
27501-55-9 

the ammonium salt of a nonyl alcohol diester of sulfosuccinic acid surfactant – cleansing 
agent 

Diamyl Sodium Sulfosuccinate 
922-80-5 

the sodium salt of the diester of amyl alcohol and sulfosuccinic acid;2 
the amyl or 1-methylbutyl diester of the monosodium salt of sulfosuccinic acid 
or a mixture of both5 

surfactant - hydrotrope 

Dicapryl Sodium Sulfosuccinate 
1639-66-3 

the sodium salt of the diester of an capryl alcohol and sulfosuccinic acid surfactant - hydrotrope 

Diheptyl Sodium Sulfosuccinate 
4680-44-8 

the sodium salt of the diester of an heptyl alcohol and sulfosuccinic acid surfactant - hydrotrope 

Dihexyl Sodium Sulfosuccinate 
6001-97-4 

the sodium salt of the diester of 1-methylamyl alcohol and sulfosuccinic acid;2 
the bis(1-methylamyl) ester of sulfosuccinic acid monosodium salt, perhaps in 
an admixture with the dihexyl ester6 

surfactant - hydrotrope 

Diisobutyl Sodium Sulfosuccinate 
127-39-9 

the sodium salt of the diester of an isobutyl alcohol and sulfosuccinic acid;2 
the isobutyl or butyl or 1-methylpropyl diester of the monosodium salt of 
sulfosuccinic acid, or a mixture of all three7 

surfactant - hydrotrope 

Ditridecyl Sodium Sulfosuccinate 
2673-22-5 

the sodium salt of the diester of an tridecyl alcohol and sulfosuccinic acid 

  
surfactant – cleansing 
agent; foam booster; 
hydrotrope 
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Table 4.  Physical and chemical properties 

Property Description Reference 
Ammonium Dinonyl Sulfosuccinate 

molecular wt 467.66 29 
Diamyl Sodium Sulfosuccinate 

physical appearance mixture of white, hard pellets and powder  5 
molecular wt 360.40 5 
solubility soluble in water, organic solvents, pine oil, oleic acid, acetone, hot kerosene, carbon tetrachloride, hot 

olive oil, glycerol; insoluble in liquid petrolatum 

5 

stability stable in acid and neutral solutions; hydrolyzes in alkaline solutions 5 
Dicapryl Sodium Sulfosuccinate 

molecular wt 445.57 30 
Diethylhexyl Sodium Sulfosuccinate  

physical appearance waxy solid; usually in rolls of tissue-thin material 1,31 
molecular wt 444.56 31 
melting point 153-157ºC 4 
partition coefficient approx.. 3.95 (25°C; estimated) 23 
density 1.1 g/m3 4 
solubility soluble in water and in organic solvents, especially in water and water-miscible solvent combinations 

dissolves slowly in water; freely soluble in alcohol and in glycerin; very soluble in solvent hexane 

1 
8 

stability acid and neutral solutions are stable; alkaline solutions hydrolyze 1 
Diheptyl Sodium Sulfosuccinate 

molecular wt 416.51 29 
Dihexyl Sodium Sulfosuccinate 

physical appearance white, slightly hygroscopic, wax-like pellets 6 
molecular wt 388.45 6 
solubility must be soaked to dissolve in cold water; dissolves rapidly in hot water 

also soluble in pine oil, oleic acid, acetone, kerosene, carbon tetrachloride, 2B ethanol, benzene, hot 
olive oil, glycerol; insoluble in liquid petrolatum 

6 

stability stable in acid and neutral solutions; hydrolyzes in alkaline solutions 6 
Diisobutyl Sodium Sulfosuccinate 

physical appearance white, powder-like, easily grindable material 7 
molecular wt 332.35 7 
solubility soluble in water, organic solvents, glycerol, pine oil, and oleic acid; insoluble in acetone, kerosene, 

carbon tetrachloride, 2B ethanol, benzene, olive oil, and liquid petrolatum 

7 

stability stable in acid and neutral solutions; hydrolyzes in alkaline solutions 7 
 
 
 
 
 
 
Table 5.  Current and historical frequency and concentration of use of diethylhexyl sodium sulfosuccinate according to duration and exposure 

 # of Uses Max Conc of Use (%) 
 201310 19951 201311 19841 
Totals* 62 38 0.0002-4.4 5** 
Duration of Use 
Leave-On 34 21 0.0002-4.4 ** 
Rinse-Off 25 12 0.1-1.2 ** 
Diluted for (Bath) Use 3 5 NR ** 
Exposure Type 
Eye Area 14 5 0.06-4.4 ** 
Incidental  Ingestion NR NR NR ** 
Incidental Inhalation-Spray NR NR 0.15 (aerosol) 

0.25 (pump spray) 
** 

Incidental Inhalation-Powder NR NR NR ** 
Dermal Contact 28 30 0.0002-4.4 ** 
Deodorant (underarm) 2a NR 0.0002 ** 
Hair - Non-Coloring 12 1 0.15-0.75 ** 
Hair-Coloring 10 5 NR ** 
Nail 2 2 1 ** 
Mucous Membrane 3 5 NR ** 
Baby Products NR NR NR ** 

*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
**Only the maximum reported concentration of use was reported in the 1998 safety assessment. 
a It is not know whether or not these products are sprays. 
NR – no reported use 
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A M E N D E D  F I N A L  R E P O R T  O N  T H E  S A F E T Y  
A S S E S S M E N T  OF D I O C T Y L  S O D I U M  

S U L F O S U C C I N A T E  1 

Dioctyl Sodium Sulfosuccinate is an anionic surfactant used in a wide variety 
of cosmetic formulations. In September 1994, the Cosmetic Ingredient Review 
(CIR) Expert Panel evaluated the ingredient to be safe up to 0.42% in cosmetic 
formulations. Since that time, CIR received a petition to re-open the safety as- 
sessment based on new clinical data. This amendment is a compilation of  data 
contained in the original plus the data received in the petition; the latter appear 
at the end of  this document. Studies conducted in the 1940"s indicate that the 
oral LDso in rats can be as low as 1.9 g/kg. Short-term subchronic and chronic 
animal studies of  the same vintage found little toxicity at levels around 1% of 
the LDso level. Inhalation studies likewise had few findings. Dioctyl Sodium 
Sulfosuccinate was minimally irritating to intact animal skin, but moderate to 
severely irritating to abraded skin. A concentration of  25% was a severe ocular ir- 
ritant, but 10% produced little or no irritation. Mutagenesis tests were negative. 
A repeated insultpatch test (RIPT) in 110 individualsproduced no sensitization 
at a concentration of  5%. Erythema was noted during induction in a number 
of  subjects at concentrations <_5%. The CIR Expert Panel recognized that sur- 
factants such as Dioetyl Sodium Sulfosuccinate would likely produce irritation 
under the conditions of  a RIPT The Panel cautioned that as the ingredient is 
a cumulative irritant, care should be taken to avoid irritancy in formulations 
intended for prolonged contact with the skin. The Panel concluded that Dioctyl 
Sodium Sulfosuccinate is safe for use in cosmetics. 

Dioctyl  S o d i u m  S u l f o s u c c i n a t e  is a n  an ion ic  s u r f a c t a n t  u s e d  in  cosmet -  
ics, in o v e r - t h e - c o u n t e r  (OTC) a n d  p re sc r ip t ion  d r u g s ,  a s  a food addi t ive ,  
a n d  in  a wide  v a r i e t y  of  o t h e r  app l ica t ions .  The  fo l lowing r e p o r t  r ev i ews  
the  d a t a  ava i l ab l e  on  Dioctyl  S o d i u m  S u l f o s u c c i n a t e  app l i cab l e  to i t s  
cosmet ic  use.  

In  S e p t e m b e r  1994,  t he  CIR  E x p e r t  P a n e l  e v a l u a t e d  t h e  s u r f a c t a n t  
Dioctyl  S o d i u m  S u l f o s u c c i n a t e  (CAS No. 577-11-7)  to be  safe  u p  to 0 .42% 
in cosmet ic  fo rmu la t i ons .  S ince  t h a t  t ime  CIR rece ived  a pe t i t i on  to re-  
open  the  s a f e ty  a s s e s s m e n t  b a s e d  on n e w  cl in ical  d a t a .  T h e  fo l lowing 
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is the original report plus the new clinical data received. The discus- 
sion section from the original report has been retained and expanded to 
include consideration of the new data. 

CHEMICAL AND PHYSICAL PROPERTIES 

Definition and Structure 

Dioctyl Sodium Sulfosuccinate, CAS No. 577-11-7, is the sodium salt of 
the diester of a 2-ethylhexyl alcohol and sulfosuccinic acid that  conforms 
to the formula (Wenninger and McEwen 1997) shown in Figure 1. 

Other names for this compound include: 1,4-Bis(2-Ethylhexyl)Sulfo- 
butanedioate, Sodium Salt; Butanedioic Acid, Sulfo-l,4-Bis(2-Ethyl- 
hexyl) Ester, Sodium Salt; Di-(2-Ethylhexyl)Sodium Sulfosuccinate; 
Docusate Sodium; Sodium Di-(2-Ethylhexyl)Sulfosuccinate; Sulfosuc- 
cinic Acid, Di-(2-Ethylhexyl) Ester, Sodium Salt; and Sodium Dioctyl 
Sulfosuccinate (Wenninger and McEwen 1997). In Japan it is refer- 
red to as Di(2-Ethylhexyl)Sodium Sulfosuccinate (Rempe and Santucci 
1997). 

Physical Properties 
Dioctyl Sodium Sulfosuccinate has a molecular weight of 444.56 and 
appears as a waxy solid. It is soluble in both water and organic sol- 
vents, especially in water and water-miscible solvent combinations. Its 
water solubilities as a function of temperature are: 15 g/1 at 25°C, 23 g/1 
at 40°C, 30 g/1 at 50°C, and 55 g/1 at 70°C. Acid and neutral solu- 
tions of Dioctyl Sodium Sulfosuccinate are stable; alkaline solutions hy- 
drolyze (Budavari 1989). Results from mass, 1H-NMR, and 13C-NMR 
spectroscopy are available (Ahuja and Cohen 1983). 

CH2CH 3 

O= C-- OCH2CH(CH2)3CH3 
I 
CH--SO3Na 
I 

0 = c -  OC CH(CH2)aCH a 

C½CH3 

Figure 1. Chemical formula for dioctyl sodium sulfosuccinate. 
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Method of Manufacture 

Maleic anhydride is reacted with 2-ethylhexanol to produce bis(2-ethyl- 
hexyl)maleate. This, in turn, is combined with sodium bisulfite under 
conditions conducive to the formation of the sulfonate structure through 
rearrangement with an accompanying saturation of the olefinic bond, 
producing Dioctyl Sodium Sulfosuccinate (Gennaro 1990). 

Analytic Methods 

Ahuja and Cohen (1983) described a number of methods available for 
the assay of Dioctyl Sodium Sulfosuccinate. Titration assays for an- 
ionic surfactants can be used to determine Dioctyl Sodium Sulfosucci- 
hate: a two-phase mixed indicator titration using 2:3 (v:v) chloroform:l- 
nitropropane solvent system and an extractive titration technique using 
carbethopendecinium bromide. Colorimetric analysis methods involving 
extraction with ethyl violet, bis[2-(2-pyridylazo)-5-diethylaminopheno- 
lato] cobalt (III) ion, 1-(4-nitrobenzyl)-4-(4-diethylaminophenylazo)pyri- 
dinium bromide, and bis[2-(5-chloro-2-pyridylazo)-5-diethylamino- 
phenolato] cobalt (III) chloride are also described. Turbidimetric, 
polarographic, and nitrogen blowing techniques are also available. 

Impurities 

According to the National Formulary (1980), calculated on an anhy- 
drous basis, Dioctyl Sodium Sulfosuccinate should contain between 99 
and 100.5% (inclusively) C2oH37NaOTS; water should be no more than 
2.0%; arsenic, 3 ppm; heavy metals, 0.001%; bis(2-ethylhexyl)maleate, 
O.4%. 

USE 

Cosmetic 

Dioctyl Sodium Sulfosuccinate is a surfactant used as an emulsifier and 
a hydrotrope in cosmetic products (Wenninger and McEwen 1997). As of 
1995, Dioctyl Sodium Sulfosuccinate is reported to be used in 38 cosmetic 
formulations (FDA 1995) (Table 1). 

Concentrations of use are no longer reported to the FDA (FDA 1992). 
However, FDA data from 1984 reported that Dioctyl Sodium Sulfosuc- 
cinate was used in a variety of products at concentrations <5% (FDA 
1984). 
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Table 1. Product formulation data for dioctyl sodium sulfosuccinate 

Formulations 
No. formulations containing dioctyl 

Product category in category sodium sulfosuccinate 

Bath oils, tablets, and salts 146 5 
Eyeliner 588 5 
Hair  straighteners 59 1 
Hair  bleaches 112 5 
Blushers (all types) 283 1 
Foundations 333 3 
Other Makeup preparations 155 1 
Nail polish and enamel 108 2 
Shaving cream 152 3 
Cleansing 771 2 
Body and hand 987 7 

(excluding shaving) 
Moisturizing 873 1 
Night 220 1 
Paste masks (mud packs) 276 1 
1995 to ta l s  38 

Source. FDA, 1995. 

International 
Dioctyl Sodium Sulfosuccinate  is approved by J a p a n  for use  in  cosmetics  
(Rempe a nd  Santucc i  1997). 

O T C  

The OTC Drug  Review Ing red ien t  S t a tu s  Repor t  (FDA 1989) repor ted  
on the  use  of Dioctyl Sodium Sulfosuccinate ,  l i s ted  as Docusate  Sodium, 
in  t h r ee  di f ferent  p h a r m a c e u t i c  or t he r apeu t i c  use  categories.  I t  was  
gene ra l ly  recognized as  safe and  effective w h e n  used  as a stool sof tener  
and  w h e n  used  to lower  surface tens ion  and  produce a mucolyt ic  ef- 
fect. Dioctyl  Sodium Sulfosuccinate ,  however,  was  not  recognized as an  
effective pediculicide.  

Prescription Drug 
Dioctyl  Sodium Sulfosuccinate  is used  in  both gener ic  and  t r ade  n a m e  
prescr ip t ions  as  a mi ld  contact  laxat ive .  Usua l  dosage is 50 to 250 mg  
da i ly  for adu l t s  and  ch i ldren  over  12 and  50 to 150 mg  for ch i ldren  ages  
2 to 12 (AMA 1983). 
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Veterinary Drug 

Dioctyl Sodium Sulfosuccinate is used as a stool softener and a surfac- 
tant  in veter inary medicine. In addition, it is used to clean ear canals 
and to t rea t  cattle bloat (Rossoff 1974). 

Food 
Dioctyl Sodium Sulfosuccinate has a number of applications as a food 
additive, which are regulated by the FDA. Used as a wett ing agent in fu- 
maric acid-acidulated foods, Dioctyl Sodium Sulfosuccinate is l imited to 
a maximum of 15 ppm in finished gelatin desserts or 10 ppm in finished 
beverages or fruit-juice drinks. It is used in the production of unrefined 
cane sugar  and can be detected in the final juice, syrup, or massecuite 
product at  concentrations of 0.5 ppm per 1% sucrose. I t  may be used at  a 
concentration of 25 ppm in molasses. Noncarbonated beverages contain- 
ing cocoa fat may use Dioctyl Sodium Sulfosuccinate as an emulsifying 
agent, not to exceed 25 ppm in the finished beverage. Gums and hy- 
drophilic colloids may be thickened with Dioctyl Sodium Sulfosuccinate, 
with a maximum concentration of 0.5% of gums or colloids by weight. 
As a diluent in color additive mixtures for food, Dioctyl Sodium Sulfos- 
uccinate is l imited to a concentration of 9 ppm in the finished product. 
Other regulated uses for Dioctyl Sodium Sulfosuccinate include: dispers- 
ing agent, diluent in color additive mixtures for egg shells, hair  remover 
for hog carcasses, and a cooling and water  retort t rea tment  for the eXo 
terior of canned goods (Furia 1980). 

Other Uses 
Dioctyl Sodium Sulfosuccinate has a broad range of uses as a detergent 
and an emulsifier. Applications include: wett ing agents, antifog prepa- 
rations, emulsion and suspension polymerizations, industr ial  cleaning 
solutions, bat tery separators, and film coating products (McCutcheon's 
Division 1973). 

GENERAL BIOLOGY 
Cytotoxicity 
Gaginella et al. (1977) studied the cytotoxic effects of intest inal  secreta- 
gogues on epithelial  cells. Cells were isolated from male Syrian hamsters  
using the methods of Harrison and Webster (1969). The viabili ty of cells 
was established by the exclusion of t rypan blue, and cells were counted 
and divided into 200- to 500-~1 aliquots. For 51Cr studies, cells were in- 
cubated with Na251Cr for 30 minutes  a t  37°C; a portion of these cells was 
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set aside for use as the control. The remaining cells were incubated with 
sample buffer alone or sample buffer and the test  mater ia l  for 15 min- 
utes at  37°C. 51Cr release was expressed as a percentage ofdpm before 
and after test  incubation. There was a dose-dependent release of 51Cr 
with Dioctyl Sodium Sulfosuccinate: a 0.1% concentration effected an 
18% release; 0.5% concentration, a 25% release; 1.0% concentration, a 
30% release; 2.0% concentration, a 33% release; and 5.0%, a 42% release. 

ANIMAL TOXICOLOGY 

Oral and Intravenous 

Acute 
The oral LD5o in ra ts  of a product containing 84% Dioctyl Sodium Sul- 
fosuccinate was 3.69 g/kg (CTFA 1991). 

Harlan albino micewere matched for sex, divided into groups o f l0  and 
given varying doses of test  compounds. For ingestion studies, doses were 
delivered by means of a stomach tube at  different concentrations such 
tha t  mice received 0.5 ml of solution per 20 g animal  weight. Mice were 
observed for 72 hours after dosing. Using this method, the LDs0 for a 
commercial product containing an unspecified amount of Dioctyl Sodium 
Sulfosuccinate as the active material  was 4.8 g/kg. For intravenous 
studies, the same methods were used with the exception of a 24-hour ob- 
servation period after intravenous injection. The LD5o for a commercial 
ingredient containing an unspecified amount of Dioctyl Sodium Sulfos- 
uccinate as the active agent was 60 mg/kg (Hopper, Hulpieu, and Cole 
1949). 

Female albino rats  weighing 135 to 180 g were used in an acute feed- 
ing study of a number of commercially available surfactants including 
Dioctyl Sodium Sulfosuccinate. Doses ranged from 0.25 to 7.95 g/kg, 
administered either by intubation as a 10% aqueous solution or as an 
emulsion. A 2-week period followed to determine mortality. The LD50 
for Dioctyl Sodium Sulfosuccinate was 1.9 g/kg (Olson et al. 1962). 

Short-Term 
Hopper, Hulpieu, and Cole (1949) studied the subacute toxicity of 
surface-active ingredients  in a commercial product containing an un- 
specified amount  of Dioctyl Sodium Sulfosuccinate as the active ingre- 
dient. Har lan  albino mice were intubated and received 0.1% of the LD5o 
concentration (previously determined) of test  product daily, 6 days a 
week. There were 10 mice per group, and each group received a differ- 
ent number of doses per day such tha t  the sum of the total exposure 
was equal to 0.1% of the LDso. The group which received 5 doses of the 
commercial product had five deaths; 10 doses, seven deaths; 15 doses, 
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eight deaths; and 20 doses, eight deaths. The mortal i ty for the group 
receiving 25 doses was not reported. 

Subchronic 
Bengalia et al. (1943) studied the subchronic toxicity of Dioctyl Sodium 
Sulfosuccinate in a commercial product in four animal  species. Wistar  
rats  were divided into six groups of five males and five females each. One 
group served as a control; the other groups received feed containing cal- 
culated doses of 0.25, 0.50, 0.75, 1.00, and 1.25 g of Dioctyl Sodium Sul- 
fosuccinate/kg body weight. Actual doses, due to reduced consumption 
of feed, were 0.19, 0.37, 0.55, 0.75, and 0.87 g/kg, respectively. Animals 
were weighed and feed consumption was monitored twice a week. Blood 
samples were taken irregularly. All of the animals  survived to the end of 
the 24-week experimental  period. Mean weight gain for the test  groups 
was about the same as controls. Erythrocyte and leukocyte counts were 
unaffected by the test  material ,  although there was a small shift in 
differential counts: Neutrophils increased and lymphocytes decreased. 
During this period, the only clinical effect noted was the occasional oc- 
currence of diarrhea. No lesions were found at  necropsy. 

Subchronic toxicity was studied in dogs: three dogs received a dietary 
dose of 0.10 g/kg of a commercial surfactant containing Dioctyl Sodium 
Sulfosuccinate as the active ingredient; three dogs received 0.25 g/kg. 
All dogs lived to the end of the 24-week period in good health. A decrease 
in animal weight was not considered to be due to any toxic effect of the 
test  material.  No lesions were found at  necropsy (Bengalia et al. 1943). 

In an experiment s imilar  to that  done with dogs, three monkeys 
received a 0.125 g/kg dose of the commercial preparat ion containing 
Dioctyl Sodium Sulfosuccinate. All three survived 24 weeks and had no 
lesions at  necropsy (Bengalia et al. 1943). 

Groups of five male  Osborne-Mendel rats  were fed 2, 4, and 8% Dioctyl 
Sodium Sulfosuccinate over a period of 4 months. These doses were con- 
sidered by the investigators to be very toxic. Only rats  in the 2% feeding 
group lived to the end of the experiment; their  mean weight gain was 
220 g as compared to 393 g in control animals  (Fitzhugh and Nelson 
1948). 

Chronic 
Groups of 12 male Osborne-Mendel rats  were fed diets containing 0.25, 
0.5, and 1% Dioctyl Sodium Sulfosuccinate. Controls received diets with 
no surfactant. Animals were studied for 2 years, with weekly body- 
weight and feed-consumption determinations. All groups receiving 
Dioctyl Sodium Sulfosuccinate had 10 animals surviving after 1 year. 
The 0.25% dose animals  had a 436-g mean weight gain; the 0.5% group, 
a 441-g mean weight gain; the 1% group, a 395-g mean weight gain. The 
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11 surviving control rats  had a mean weight gain 0f472 g (Fitzhugh and 
Nelson 1948). 

Inhalation 

Sprague-Dawley rats, 12 male and 12 female, were exposed to an aerosol 
of a product containing an effective Dioctyl Sodium Sulfosuccinate con- 
centration of 0.21% (CTFA 1991). The concentration of exposure was 
4.2 mg/m 3, and lasted 4 hours a day, 5 days a week, for 13 weeks. An 
equal number of rats  were kept  in a control chamber during this  time. 
During week 7, two rats  from each group were killed and necropsied. At 
the end of the 13 weeks, the remainder  of the animals  were killed and 
necropsied. There were no stat is t ical ly significant differences in dosed 
and control groups, at t r ibutable to Dioctyl Sodium Sulfosuccinate, for 
the following parameters:  mean body weight gain, survival,  appearance 
and behavior, urinalysis  values, and microscopic lesions. The following 
significant differences were noted in hematologic parameters  in t reated 
rats  as compared to control rats: elevated erythrocytic values in male 
rats  at  7 weeks and depressed mean corpuscular hemoglobin concen- 
trat ion values in male rats  at  13 weeks. Significant differences between 
dosed and treated rats  in clinical chemistry parameters  included: el- 
evated serum glutamic pyruvic t ransaminase  (SGPT) values in males 
at  13 weeks, depressed SGPT values in females at  7 weeks, depressed 
serom alkal ine phosphatase (SAP) values in females a t  13 weeks, and 
elevated glucose values in both the 7- and 13-week females. For the male 
rats, there was a significant difference in relative brain, liver, and testis  
weights. In females, there was a significant difference in the absolute, 
but not relative, hear t  weight. At 7 weeks, the lungs of animals  necrop- 
sied were examined and stained with Oil Red O. One dosed male rat  had 
some scattered foci of neutrophils along with an increase in the number 
of free alveolar macrophages. 

Nieman and Bredenberg (1985) studied the effects of inhaled Dioctyl 
Sodium Sulfosuccinate on pulmonary extravascular  water  volume. A 
1% solution of a commercial detergent containing Dioctyl Sodium Sulfo- 
succinate was suspended in equal volumes of 95% ethanol and isotonic 
saline. The final concentration of the test  material  was 15 mg/kg. A 
volume of 1.5 ml/kg was administered to mongrel dogs which had pre- 
viously been anesthetized with sodium pentobarbital and attached to a 
piston venti lator via an endotracheal tube. The dose was administered 
over a period of 30-45 minutes  by an ultrasonic nebulizer connected to 
the ventilator. Blood pressure was monitored and blood was sampled 
throughout the dosing. Blood gases and hemoglobin were measured. 
Animals were killed at  30 minutes, 2 hours, and 4 hours; photographs 
were taken of the lungs and the pulmonary extravascular  water  volume 
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was measured. An extract of the lungs was prepared for surface ten- 
sion measurements  and light microscope examination. Any airway foam 
present in the distal trachea or large bronchi was similarly prepared. 
Changes in pulmonary structure and function present in Dioctyl Sodium 
Sulfosuccinate-dosed dogs, but not in vehicle-alone dogs included: at- 
electatic areas throughout the lungs, extensive nonhemorrhagic edema 
fluid appearing as foam, size change and collapse of some alveoli, high 
surface tension and narrowed hysteresis  of the lungs, and pulmonary 
extravascular  water  volume increase. Microscopic evaluation indicated 
a preservation of pulmonary structure and no sign of destruction of the 
alveolar cells. The authors suggest tha t  the inhaled test  surfactant  is ca- 
pable of displacing the normal alveolar surfactant  into the airway and 
resul t ing in increased alveolar surface tension and instabil i ty (Nieman 
and Bredenberg 1985). 

The effect of Dioctyl Sodium Sulfosuccinate on the clearance of ra- 
dioactive diethylene t r iamine pentaacetate  (DTPA) was studied in rab- 
bits. Rabbits were prepared in a manner  s imilar  to the dogs in the 
Nieman and Bredenberg study; six received 5% Dioctyl Sodium Sulfosuc- 
cinate in vehicle and six received vehicle alone for 5 minutes. Following 
dosing, 99mTc-DTPA was administered to the animals  through the same 
method as before. A small  amount of 99mTc-DTPA was then given intra- 
venously to the animals for the purpose of background calibration. Radi- 
ation was measured with a gamma camera equipped with a converging 
collimator. The data indicated tha t  animals  given Dioctyl Sodium Sul- 
fosuccinate cleared 99mTc-DTPA much more rapidly than those animals  
given vehicle alone. This effect increased over the 15 minute  post-dose 
observation period. There were no observable changes in ar ter ial  oxygen 
pressure or compliance (Evander, Wollmer, and Jonson 1988). 

Dermal 

Acute 

Draize, Woodard, and Calvery (1944) included Dioctyl Sodium Sulfosuc- 
cinate in an early study to develop irr i tat ion and toxicity tests. Rabbits 
were prepared by clipping the hair  from their  trunks. Areas on the back 
were designated for patches; half  of these areas were abraded. Light 
gauze patches were taped over the skin where 0.5 ml of 2% Dioctyl 
Sodium Sulfosuccinate had been introduced. The skin i rr i ta t ion was 
evaluated after the 24-hour exposure and again after 72 hours. The fi- 
nal i rr i tat ion score is the average of these two readings, with a maximum 
score of 8. The average score for the intact  skin was 3.7; the score of the 
abraded skin was 1.7 (no explanation of data  given). 
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The p r i m a r y  de rma l  i r r i t a t ion  of a 10% solut ion of a product  conta in-  
ing  84% pure  Dioctyl Sodium Sulfosuccinate  in  propylene glycol was  
m i n i m a l  in  r abb i t s  us ing  a s ingle  i n su l t  occlusive pa tch  t e s t  (CTFA 
1991). 

Short-Term 
Heterogeneous-s tock  albino rabb i t s  were  shaved  and  abras ions  were  
m a d e  to two a reas  of the  cauda l  region of the  belly. Cot ton pads  con- 
t a i n i n g  5 ml  of 1, 5, and  25% Dioctyl Sodium Sulfosuccinate  were  t aped  
to the  a b r aded  areas .  Dosed pads  were  replaced once a day  for 3 days. 
A s i m i l a r  e x p e r i m e n t  was  conducted on two a reas  of i n t ac t  r abb i t  sk in ;  
f resh app l i ca t ions  of dosed pads  were  m a d e  10 t imes  in 14 days. A th i rd  
e x p e r i m e n t  was  conducted on the  i n t ac t  sk in  of the ex te rna l  ea r  of a 
rabb i t  u s ing  the  same  concent ra t ions  of Dioctyl Sodium Sulfosuccinate  
in a s i m i l a r  appl ica t ion  procedure.  For the  abdomina l  skin,  the  1% so- 
lu t ion ha d  an  index  n u m b e r  of 4 (modera te  hype remia  on in t ac t  skin,  
ma y  or may  not  bu rn  abraded  skin),  the  5% solut ion had  an  index  of 5 
(burn  from two to four 24-hour app l ica t ions  to in t ac t  skin),  and  the  25% 
solut ion had  an  index  of 6 (burn  from one 24-hour appl ica t ion  to i n t ac t  
skin).  For the  ex te rna l  ear, the  1% solu t ion  had  an  index  n u m b e r  of 1 
(essen t i a l ly  no i r r i t a t ion  to in t ac t  skin) ,  the  5% solut ion had  an  index  of 
4, and  the  25% solut ion had  an  index  of 6 (Olson et  al. 1962). 

Sub-Chronic 
Eigh t  female  Sprague-Dawley  r a t s  (weigh ing  125-150 g) were  used in  
a 13-week de rma l  toxici ty test .  An effective Dioctyl Sodium Sulfosucci- 
na t e  concent ra t ion  of 0.00126% (in formula t ion)  was  appl ied  to a shaved  
s i te  on the  back,  5 days  a week  for 67 days. The solut ion was  appl ied  a t  
a dose of 4 ml/kg;  an  u n t r e a t e d  control  group was  ma in ta ined .  Obser- 
va t ions  were  m a d e  dai ly  for the  f i rs t  two expe r imen ta l  weeks,  week ly  
thereaf te r ;  blood and  ur ine  samples  were  ob ta ined  on weeks  7 and  13. 
Whi le  a s t a t i s t i ca l ly  s igni f icant  inc rease  in whi te  blood cell count  was  
noted in  week  13 and  a decrease  in  s e rum g lu tamic  oxaloacet ic  t r a n s a m -  
inase  ac t iv i t i es  in week  7, the va lues  r e m a i n e d  wi th in  the  r ange  for his-  
tor ical  controls.  One dosed a n i m a l  was  noted  to have  fluid filled k idneys  
a t  necropsy. Body we igh t  gain,  o rgan  weight ,  survival ,  and  u r ina lys i s  
p a r a m e t e r s  in  dosed a n i m a l s  were  not  s igni f icant ly  different  from con- 
t rol  an imals .  Trea ted  a n i m a l s  did, however, have  m i n i m a l  to modera te  
sk in  i r r i t a t i on  sporadica l ly  t h roughou t  the  s tudy  (CTFA 1991). 

A s t u d y  was  conducted r e l a t i ng  de rma l  i r r i t ancy  and acanthosis .  A 
commerc ia l ly  ava i l ab le  product  con ta in ing  Dioctyl Sodium Sulfosucci- 
na t e  was  t e s t ed  on gu inea  pigs a t  concent ra t ions  of 2, 10, and  20%. Af- 
t e r  r epea t ed  sk in  appl icat ions ,  a port ion of sk in  was  removed from t e s t  
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and control animals  and histologic slides were prepared. The acanthosis 
factor (AF) was calculated from the difference in the epidermal thick- 
nesses, where 1 unit  is equal to 2.7ttm (Gloxhuber 1980). The 2% con- 
centration of the product containing Dioctyl Sodium Sulfosuccinate had 
an AF of 1.8; the 10% concentration had an AF of 2.5; and the AF for the 
20% concentration animals  was 3.3 (Schaaf 1969). 

Ocular 

As well as dermal irritation, Draize et al. (1944) studied the effect of 
Dioctyl Sodium Sulfosuccinate on the rabbit  eye. Three different concen- 
trations of Dioctyl Sodium Sulfosuccinate, in a volume of 0.1 ml, were 
introduced into the conjunctival sac. Irr i tat ion readings were taken at  1 
and 24 hours after application. At i hour, the eye receiving 0.5% Dioctyl 
Sodium Sulfosuccinate had an irr i tat ion score of 4.0; the score for the 
2.0% solution was 9.0; and the score for the 10.0% solution was 26.0. At 
24 hours, animals  of the 0.5% group had an i rr i ta t ion score of 2.0; the 
score for 2.0% group was 2.0; and the score for the 10.0% group was 24.0. 

The ocular i r r i ta t ion of a 10% solution of a product containing 84% 
Dioctyl Sodium Sulfosuccinate in propylene glycol was minimal in rab- 
bits using the Draize classification (CTFA 1991). 

Dioctyl Sodium Sulfosuccinate was insti l led in rabbit eyes at  0.1, 0.25, 
0.5, 1, and 100% concentrations. Doses were delivered in either a single 
insti l lation of two drops or in repeated dosings of two drops four t imes 
a day for 6 days for all concentrations except the undiluted tes t  group, 
which received one dose a day for 6 days. The single application of the 
0.1% concentration produced no effects; repeated use of this concentra- 
tion produced mild conjunctival injection tha t  disappeared within 24 
hours after discontinuation of the doses. The single dose at  0.5% pro- 
duced conjunctival hyperemia, edema, loosening of the epithelium, and 
minute corneal staining; repeated use intensified these effects, along 
with an appearance of mucoid discharge; eyes cleared; after 48 hours. 
A single inst i l lat ion of the 1% concentration produced conjunctival hy- 
peremia, edematous loosening of the epithelium, blepharospasm, and 
corneal haziness and staining which disappeared after 24 hours; the re- 
peated inst i l lat ion had similar  effects, which cleared after 72 hours. The 
single application of the undiluted Dioctyl Sodium Sulfosuccinate in- 
duced conjunctival injection, edema, sloughing of the epithelium, corneal 
haziness and staining, and superficial punctate areas which disappeared 
in the majority of the tested eyes within 1 week (Leopold 1945). 

Hopper, Hulpieu, and Cole (1949) studied the effects produced by a 
number of commercially available products containing surfactants. A 
solution of 1% of a product containing Dioctyl Sodium Sulfosuccinate 
was insti l led into the conjunctival sac of the eye and observations of 
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effects were made at  5 min, 10 min, 1 h, and 24 h. The only effect noted 
was the presence of inflammation in six animals. 

Drops of Dioctyl Sodium Sulfosuccinate were introduced into the con- 
junctival sac of both eyes of groups of three rabbits. The r ight  eye was 
rinsed after a 30-second exposure, the left was left unrinsed. Both eyes 
were evaluated at  1 hour, 24 hour, 2 days, and 1 week. The 1% concen- 
tration produced l i t t le or no effect in both the rinsed and unrinsed eyes. 
The 5% concentration produced similar  results  in the rinsed and un- 
rinsed eye: a slight effect, disappearing within a week, with no corneal 
damage. In the rinsed eye, the 25% concentration was jus t  slightly more 
i r r i ta t ing than the 5% concentration. In the unrinsed eye, however, the 
25% concentration produced a severe effect, consisting of corneal injury 
and impairment  of vision (Olson et al. 1962). 

Reproductive Effects 
Mackenzie et al. (1990) conducted a three-generational study to deter- 
mine the effects of oral adminis t ra t ion of Dioctyl Sodium Sulfosuccinate 
on reproduction. Groups of 30 rats  of either sex were fed diets contain- 
ing 0, 0.1, 0.5, or 1.0% Dioctyl Sodium Sulfosuccinate. The males of this 
Fo generation were mainta ined on such a protocol for 10 weeks, the 
females for 2; the diets were fed beginning at  7 weeks of age and con- 
t inuing through mating, gestation, and lactation. The Fo animals  were 
mated to produce an F1 generation. Groups of 30 males and females 
from the F1 were fed the same diets as their  respective F0 parents for 
10 weeks postweaning. The breeding program was repeated to produce 
an F2 generation and again to produce an F3 generation. Test diets were 
fed throughout the study; F1 and F2 animals were exposed to the test  ma- 
terial  in utero and while nursing, before being weaned to feed dosages. 
The study was terminated with the F3 weanlings; necropsy and macro- 
scopic examinations were performed. The researchers found decreased 
body weight in all parental  males and in F1 and F2 females fed diets con- 
ta ining 0.5 or 1.0% Dioctyl Sodium Sulfosuccinate. The body weights of 
pups in all three generations were lower than those of corresponding con- 
trols. However, the reduced body weight did not interfere with normal 
reproductive development and performance. Dioctyl Sodium Sulfosucci- 
nate at  doses up to 1.0% had no effect on reproductive function and pro- 
duced no t reatment-related mortal i ty and antemortem or macroscopic 
abnormality. 

Mutagenicity 
Dioctyl Sodium Sulfosuccinate, at  concentrations up to 2500 ttg/plate 
with S-9 activation and up to 1000 ~g/plate without activation, did 
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not induce a stat ist ically significant increase in rever tant  mutan t s  in 
an Ames assay conducted on Salmonella typhimurium st ra ins  TA98, 
TA100, TA1535, TA1537, and TA102 (Hazleton Microtest 1993). 

A chromosomal aberration assay was conducted on Chinese hamster  
ovary cells (CHO). Duplicate plates of cells were incubated for 2 and 
20 hours with 0.5 ml of a Dioctyl Sodium Sulfosuccinate dilution in 
the presence and absence of S-9 activation, respectively. Colchicine was 
added to the media prior to harvest ing (20 hours after s tar t  of treat- 
ment) to arrest  dividing cells in metaphase. Dioctyl Sodium Sulfos- 
uccinate induced significant chromosomal aberrations in the presence 
of S-9 activation. Aberration values comparable to the positive control 
cyclophosphamide were first observed in the 120 ~g/ml t rea tment  plates 
where chromosomal aberrations were found in an average of 24/100 cells 
scored. The majority were abnormali t ies other than chromosomal gaps. 
The induction of toxicity was also demonstrated as a 62% reduction in 
mitotic activity a t  120 ~g/ml and complete toxicity at  doses exceeding 
140 ttg/ml were observed. As a result, two subsequent a t tempts  to re- 
peat  the above results  were unsuccessful even when the dosing range 
was narrowed. In summary, there were no aberrations in the absence 
of toxicity. Cells treated for 20 hours with Dioctyl Sodium Sulfosucci- 
nate in the absence of activation exhibited 52% mitotic inhibition at  
55.29 ~g/ml. In order to further tes t  the mutagenic potential of the test  
agent, a delayed harvest  was conducted in which cells were incubated 
for 44 hours with concentrations up to 130 ttg/ml in the absence of S-9. 
The number of chromosomal aberrations in all assays treated without 
S-9 was within the range of the historical negative control (Hazleton 
Micretest 1994). 

CLINICAL ASSESSMENT OF SAFETY 

Sensitization and Photosensitization 

Four separate 4-day mini-cumulative irritancy tests  were performed 
test ing various Dioctyl Sodium Sulfosuccinate formulations. The pri- 
mary irri tat ion index (PII) of each of four products containing an ef- 
fective Dioctyl Sodium Sulfosuccinate concentration of 2.94% (3.5% so- 
lution of 84% Dioctyl Sodium Sulfosuccinate) was 0.25, 0.30, 0.80, and 
0.38. The PIIs of two products containing a 0.25% solution of 84% Dioctyl 
Sodium Sulfosuccinate were 1.78 and 1.85 (separate studies). The PII of 
a product containing a 0.1% solution of 84% Dioctyl Sodium Sulfosucci- 
nate was 0.04 (CTFA 1991). 

A 21-day cumulative i rr i tancy test  was performed using seven volun- 
teers and a product containing a 1.13% solution of Dioctyl Sodium Sul- 
fosuccinate (84% pure). The test  mater ia l  was applied daily to the same 
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site using an occlusive patch. Areas were scored everyday on a scale of 
0 (no reaction) to 4 (strong reaction). One volunteer was dropped from 
the study (no reason stated). The total i rr i tat ion score was 324 out of 
a maximum score 0f578 for all seven panelists  over the 21-day period; 
the average score per panelist  was 46.3 out of a maximum of 84. The 
lowest average reading for one panelist  was 15; the highest  reading was 
73 (CTFA 1991). 

A Repeated Insult  Patch Test (RIPT) of a product containing an ef- 
fective Dioctyl Sodium Sulfosuccinate concentration of 0.42% was con- 
ducted using 100 volunteers. An occlusive patch containing 0.2 ml of 
the product was applied to an area of the back. The patch was removed 
by the panelist  after 24 hours. Application of induction patches was re- 
peated for a total of nine exposures over a period of 3 weeks. After a 
2-week nontreatment  period, a nonspecified site was challenged with 
the same dose. Sites were scored before application of another patch. 
Four panelists had mild erythema covering most of the patch area in 
the las t  weeks of the study. None of the volunteers had a reaction to the 
challenge (CTFA 1991). 

The above described method was used in four other RIPT studies. The 
challenge site was a previously untreated site. Of 119 volunteers tested 
with 0.21% Dioctyl Sodium Sulfosuccinate, eight had barely perceptible 
to mild erythema at the dose site during the induction phase; two had 
barely perceptible erythema during the challenge phase. Of 117 volun- 
teers tested with a product which also had an effective Dioctyl Sodium 
Sulfosuccinate concentration of 0.21%, eight had barely perceptible to 
mild erythema at the dose site during the induction phase; three had 
barely perceptible erythema during the challenge phase. Of 94 volun- 
teers tested with a product also containing 0.21% Dioctyl Sodium Sul- 
fosuccinate, 27 had barely perceptible to mild erythema at  the dose site 
during the induction phase; five had barely perceptible erythema during 
the challenge phase. Of 99 volunteers tested with a product containing 
0.1% Dioctyl Sodium Sulfosuccinate (84% pure), 11 had barely percep- 
tible to mild erythema at the dose site during the induction phase; one 
had mild erythema during the challenge phase. Of 94 volunteers test- 
ing a product also containing 0.1% Dioctyl Sodium Sulfosuccinate (84% 
pure), four had barely perceptible erythema at the dose site during the 
induction phase; there were no reactions during the challenge phase 
(CTFA 1991). 

A photocontact allergenic potential study of a product containing 
0.25% Dioctyl Sodium Sulfosuccinate (84% pure) was conducted using 
25 volunteers. During the pretest ing phase, the midback of volunteers 
was i rradiated with a xenon arc solar simulator, 150 watt, with a UV- 
reflecting dichroic mirror and filtered with a 1-mm thick Schott WG- 
320 filter, in order to determine the minimal  erythema dose (MED). 
During the induction phase, 10 #l/cm of the test  material  was applied 
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to a 2 x 2 cm 2 area and then covered by an occlusive patch. After 24 
hours, the patch was removed, the area was wiped dry, and the site was 
i rradiated with 3 MEDs. This was repeated twice a week for a total of six 
exposures. Ten to 14 days later, the same dose was applied in duplicate 
to nontreated sites. After 24 hours, the patches were removed and the 
sites wiped dry. One of the areas was then irradiated with 4 J/cm 2 ultra- 
violet A radiation, obtained by filtering the previous l ight source with 
a 1-mm thick UG5 filter. The duplicate site served as a control. There 
were no reactions in either the induction or challenge phase at t r ibutable 
to Dioctyl Sodium Sulfosuccinate (CTFA 1991), 

Contact Dermatitis Case Study 

Irr i tat ion coinciding with the application of a plaster-of-Paris cast lined 
with an orthopedic wool was observed in six patients. Staniforth and 
Lovell (1981) patch tested these pat ients  with the four chemicals used 
to process the wool at  1, 10, and 100% concentrations along with gyp- 
sona (100%), benzalkonium chloride (0.1%), and cetrimide (0.1%). Only 
the chemical containing Dioctyl Sodium Sulfosuccinate gave a positive 
reaction in all patients. Gypsona, benzalkonium chloride, and cetrimide 
produced irr i tat ion in three patients. None of the other chemicals tested 
affected an i r r i tant  reaction. Following this, a product containing Dioctyl 
Sodium Sulfosuccinate was patch tested using eight volunteers with nor- 
mal skin and ten volunteers with noninflammatory skin disease. The 1 
and 10% concentrations produced neither  irr i tat ion nor allergic reac- 
tions. The undiluted product caused an i r r i tan t  reaction in 12 of the 18 
volunteers (Staniforth and Lovell 1981). 

A single 24-hour occlusive patch containing 2.5% Dioctyl Sodium Sul- 
fosuccinate in formulation was applied to the upper back or arm of 50 
panelists. No reactions were noted at  the time of patch removal or after 
an additional 24 and 48 hours (GTLF 1994). 

An RIPT was conducted on 110 panelists  (demographically separated 
into two groups of 55) to determine the sensit ization potential of 1, 3, 
and 5% Dioctyl Sodium Sulfosuccinate (TKL Research Inc. 1994). Dur- 
ing the induction phase, semiocclusive patches containing 0.2 ml of the 
test  mater ia l  was applied to the back with the instruction to remove 
them after 24 hours. Evaluation of the t rea tment  site and application of 
successive patches were done every 48 hours until  a total of nine patches 
had been applied. A 14-day nontreatment  period followed. During chal- 
lenge, a 24-hour patch of the test  mater ia l  was applied to a previously 
unexposed site. The challenge site was evaluated at  the t ime of patch 
removal and after additional 24- and 48-hour periods (i.e., 48 and 72 
hours after application). With successive induction patch applications, 

Distrubted for Comment Only -- Do Not Cite or Quote



16 COSMETIC INGREDIENT REVIEW 

the 1% solution produced questionable reactions defined as "minimal 
or doubtful response, slightly different from surrounding normal skin" 
in an increasing number of panelists. At the ninth application, 17 pan- 
elists  had such a reaction. Other reactions noted during early induction 
included four cases of"definite erythema, no edema" (scored +), "defi- 
nite erythema, no edema with damage to epidermis; oozing, crusting, 
and/or superficial erosions" (scored +D), or "definite erythema, minimal 
or doubtful edema" (scored +'). These reactions were notably less se- 
vere by the final induction. There were no reactions during challenge. 
Similarly, the 3% solution produced questionable reactions in two pan- 
elists after application of the first induction patch and in 32 panelists 
by the ninth application. Reactions graded (+), (+D), and/or (+*) were 
noted in five panelis ts  at  various evaluations. There were no reactions 
during challenge. The 5% solution produced questionable reactions in 
eight panelists after application of the first induction patch and in 65 
panelists by the ninth application. Reactions graded (+), (+D), and/or 
(+*) were noted in 16 panelists  at  various evaluations during induction. 
There were no reactions during challenge. 

A second RIPT study was conducted on 107 panelists  using a 50/50 di- 
lution (with disti l led water) of an eyebrow pencil containing 2.5% Dioctyl 
Sodium Sulfosuccinate (effective DSS concentration: 1.25%). During in- 
duction, patches containing the tes t  mater ia l  were applied to the back 
three t imes a week for 3 weeks for a total of 10 exposures. The patches 
remained on the skin for 48 hours; sites were evaluated at  the time of 
patch removal, prior to application of the successive patch. A 12-day 
nontreatment  period followed induction. During challenge, a 48-hour 
patch was applied to a previously untreated site on the back. Reactions 
were evaluated at  48 and 72 hours postapplication. During induction, 
20 panelists had at  least  one reaction defined as "erythema throughout 
the entire patch area." (Ten of the twenty panelists  had reactions noted 
at  one to three evaluations, the other ten had reactions noted during at  
least  five, and at  up to eight, evaluations.) Erythema, edema, and vesi- 
cles were noted in another individual during observation 5. No reactions 
had been observed in this panelist  during previous evaluations and fur- 
ther patch application was discontinued. There were no reactions during 
challenge (International  Research Services Inc. 1995). 

SUMMARY 

Dioctyl Sodium Sulfosuccinate is an anionic surfactant  used in a vari- 
ety of leave-on and rinse-off cosmetic products. I t  is an approved OTC 
ingredient, prescription drug, and food additive. Dioctyl Sodium Sulfo- 
succinate had a dose-dependent cytotoxic effect on epithelial  cells. 
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In one study using rats, the oral LDso of Dioctyl Sodium Sulfosucci- 
nate was 1.9 g/kg. Results of subchronic toxicity test ing indicated little, 
if any, toxic effects below the LDso. Mice receiving Dioctyl Sodium Sulfo- 
succinate orally for 2 years had reduced body weight gain as compared 
to controls. 

Rats exposed to an aerosol containing Dioctyl Sodium Sulfosuccinate 
had changes in some hematology and clinical chemistry parameters.  
Dogs dosed similarly had significant gross, but not microscopic, changes 
of the lungs. 

Dioctyl Sodium Sulfosuccinate was found to be minimally i r r i ta t ing 
at  10% on intact  skin. Abraded skin of rabbits had moderate to severe 
irr i tat ion reactions to 1, 5, and 25% Dioctyl Sodium Sulfosuccinate. A 
13-week dermal toxicity test  using a 0.21% solution of Dioctyl Sodium 
Sulfosuccinate produced sporadic irr i tat ion throughout the study. 

At concentrations of 25% or higher, Dioctyl Sodium Sulfosuccinate 
was a severe ocular irri tant.  Concentrations of 10% and less produced 
lit t le or no irritation. 

A three-generation study in rats  found oral adminis t ra t ion of up to 
1.0% Dioctyl Sodium Sulfosuccinate did not affect the reproductive func- 
tion nor produced t reatment-related abnormalit ies in progeny. 

Dioctyl Sodium Sulfosuccinate was nonmutagenic in an Ames assay, 
but with S-9 activation, it did induce chromosomal aberrations in CHO 
cells at  t rea tment  doses close to threshold toxicity. 

The PIIs of a 2.94% solution of Dioctyl Sodium Sulfosuccinate were 
0.25, 0.30, 0.80, and 0.85 in four separate studies. A 5% solution of 
Dioctyl Sodium Sulfosuccinate was not sensit izing in an RIPT study. 
However, irri tation reactions were noted during induction. Irr i ta t ion to 
Dioctyl Sodium Sulfosuccinate in orthopedic wool has  been reported in 
six patients. 

DISCUSSION 

The CIR Expert Panel previously determined tha t  a conclusion for 
Dioctyl Sodium Sulfosuccinate could be based on the available exper- 
imental  data. A concentration of 0.42% was the highest  level for which 
there was sufficient data to substant ia te  safety. This level was found 
not to induce sensitization in a human RIPT. While no effect was found 
in a clinical 21-day cumulative assay test ing at  a higher  concentration 
(approximately 1%), the assay used seven panelists whereas the RIPT 
had 100 participants. In the absence of current data  on concentration 
of use for this ingredient,  the Expert  Panel was unable to suggest how 
these experimental  concentrations relate to actual use. This ingredient 
may be safe as currently used, but in the absence of use data, the Expert 
Panel concluded tha t  a concentration l imit is necessary. 
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In  addi t ion ,  the  Pane l  recognized t h a t  posi t ive resu l t s  in the  CHO 
m u t a g e n i c i t y  a s say  were  only found wi th  toxicity. Thus,  the  f indings  are  
of ques t ionab le  significance. 

Af ter  r ev iewing  addi t iona l  da ta ,  the  CIR Expe r t  Pane l  decided t h a t  
the re  was  sufficient  evidence to e l i m i n a t e  the  need for a l imi t  on con- 
centra t ion.  The Pane l  cons idered  Dioctyl Sodium Sulfosuccinate  to be 
safe used  in  cosmet ic  formulat ions .  I t  was  acknowledged  t h a t  u n d e r  the  
exaggera t ed  exposure  condi t ions  of the  two RIPTs (cont inuous  occlu- 
sive pa tch  tes t ing) ,  the  i ng red ien t  is  a cumula t i ve  i r r i t an t ,  t hough  not  
a sensi t izer .  The Pane l  recognized t h a t  a su r f ac t an t  would mos t  l ike ly  
produce i r r i t a t ion  unde r  such condit ions.  The Pane l  s t r e s sed  t h a t  care  
should  be t a k e n  to avoid i rr i tancy,  espec ia l ly  in those products  in t ended  
for prolonged contact  w i th  the  skin.  

C O N C L U S I O N  

Based  on the  ava i l ab le  data ,  the  CIR E x p e r t  Pane] concluded Dioctyl 
Sodium Sulfosuccinate  to be safe as used  in  cosmetic  formulat ions .  
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