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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Wilbur Johnson, Jr. 
  Senior Scientific Analyst       
Date:  May 17, 2013 
Subject: Draft Final Report on Methyl Glucose Polyethers and Esters 
 
Following the March 18-19, 2013 Expert Panel meeting, CIR issued a revised tentative safety assessment with the 
conclusion that the 25 methyl glucose polyethers and esters are safe as used in cosmetics, except that the available data are 
insufficient for evaluating the safety of methyl glucose sesquistearate, PEG-20 methyl glucose sesquistearate, and PEG-20 
methyl glucose distearate in lipstick products.  Adequate repeated-dose oral toxicity data or other appropriate systemic 
toxicity data are needed, as well as use concentration data for PEG-20 methyl glucose sesquistearate in lipsticks. 
 
In a memorandum from the Council (data1 pdf file), CIR was informed of toxicity data on methyl glucose sesquistearate 
and methyl glucose isostearate that are accessible at the European Chemical Agency’s (ECHA) website, and CIR recently 
received clearance to include these data in this safety assessment.  Among these data are combined repeated dose oral 
toxicity and reproductive/developmental toxicity data on methyl glucose isostearate.  The ECHA data will be summarized 
in the Wave 2 data submission.  Updated use concentration data on the methyl glucose polyethers and esters, provided by 
the Council in April, indicate that PEG-20 methyl glucose sesquistearate is not being used in lipsticks.   
 
Accordingly, we now have some systemic toxicity data for methyl glucose isostearate and information from the Council’s 
use concentration survey indicating that PEG-20 methyl glucose sesquistearate is not being used in lipsticks.  There is a 
gap, in that systemic toxicity data for methyl glucose sesquistearate may not be available. 
 
Included for your review is a copy of the Draft Report, the CIR report history, Literature search strategy, Ingredient Data 
profile, 2013 FDA VCRP data, Minutes from the March 18-19, 2013 Panel meeting, and industry data.  The Draft Final 
Report has been revised to include 2013 use concentration data (data 2 pdf file), and comments on the revised tentative 
report (pcpc1 pdf file) and a toxicology data summary on methyl glucose isostearate (data1 pdf file) were also received. 
     
After reviewing the ECHA toxicity data on methyl glucose sesquistearate and methyl glucose isostearate that will be made 
available, the Panel will need to determine whether a final report with the conclusion stated in the first paragraph above or a 
safe as used conclusion on all 25 ingredients should be issued.    
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CIR History of: 
 

Methyl Glucose Polyethers and Esters 
 
The Scientific Literature Review on Methyl Glucose Polyethers and Esters was announced in May of 2012.   
 
1st Review, Belsito and Marks Teams/Panel:   September 10-11, 2012 
 
The following data, received from the Personal Care Products Council, are included in the draft report:  (1) Use 
concentration data received on April 3, 2012, (2) Summaries of toxicology studies on the following ingredients 
(received on April 16, 2012):  PPG-10 methyl glucose ether, PPG-20 methyl glucose ether distearate, PPG-20 
methyl glucose ether, PEG-120 methyl glucose dioleate, PEG-120 methyl glucose trioleate, PEG-20 methyl glucose 
sesquistearate, methyl glucose dioleate, and methyl glucose sesquistearate, (3) Updated use concentration data 
received on May 15, 2012, (4) SLR comments received on July 3, 2012, and (5) Updated use concentration data 
received on July 18, 2012. 
 
2nd Review, Belsito and Marks Teams/Panel:   September 10-11, 2012 
 
An Insufficient Data Announcement with the following data requests was issued at the September 2012 Panel 
meeting:  (1) skin penetration data on the polyethers; if dermal absorption occurs, then reproductive and 
developmental toxicity data may be needed; 2) genotoxicity data on the polyethers and esters; (3) repeated insult 
patch test (RIPT) data on methyl glucose dioleate to confirm safety at the maximum  use concentration of 2%; and 
(4) study details for the RIPT on methyl glucose sesquistearate included in the safety assessment.  Additionally, 
because either methyl glucose or methyl glucoside is the backbone of these methyl glucose polyether and ester 
chemical structures and would likely be released by the hydrolysis of these ingredients in the skin, the Panel 
requested literature searches on methyl glucose and methyl glucoside to identify data that may be pertinent to this 
safety assessment. Industry was also alerted that any available unpublished data on methyl glucose and methyl 
glucoside should be submitted to CIR. 
 
3rd Review, Belsito and Marks Teams/Panel:   December 10-11, 2012 
 
In lieu of skin penetration data, statements to the effect that skin penetration of these compounds (molecular weight 
included in each statement) is unlikely due to their high molecular weights were provided.  Genotoxicity data 
(bacterial assays) on PEG-120 methyl glucose dioleate and PEG-120 methyl glucose trioleate , human repeated 
insult patch test (HRIPT) data on a body and hand cream containing 0.49% methyl glucose dioleate, study details for 
the HRIPT on methyl glucose sesquistearate , and current use concentration data were received.  Additional details 
for the skin irritation and HRIPT studies summarized in the draft report initially reviewed by the Panel were also 
received.  Except for the use concentration data received on October 25, the current report contains industry data 
received up to October 19. 
 
CIR was able to confirm that methylglucoside (methyl α-D-glucopyranoside, CAS Nos. 314968-6 and 25360-07-0) 
is the backbone of the methyl glucose polyether and ester chemical structures.  The limited relevant data on this 
compound are included in the report text. 
 
The Panel issued a tentative report with a conclusion stating that the 25 ingredients are safe in the present practices 
of use and concentration. 
 
4th Review, Belsito and Marks Teams/Panel:   March 18-19, 2013 
 
The Draft Final Report has been revised to include current use concentration data and report comments received 
from the Council.  The concentration data include a new use of methyl gluceth-20 in a hair preparation 
(noncoloring) spray gel (maximum use concentration = 0.2%) and use of PEG-20 methyl glucose sesquistearate in 
lipstick. 
 
The Panel voted in favor of issuing a revised tentative safety assessment with the conclusion that the 25 methyl 
glucose polyethers and esters are safe as used in cosmetics, except that the available data are insufficient for 
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evaluating the safety of PEG-20 methyl glucose sesquistearate in lipstick products.  Adequate repeated-dose oral 
toxicity data or other appropriate systemic toxicity data are needed, as well as use concentration data for PEG-20 
methyl glucose sesquistearate in lipsticks. 
 
After discovering that methyl glucose sesquistearate and PEG-20 methyl glucose distearate are also being used in 
lipsticks, the report conclusion issued by the Panel was revised to state that the available data are insufficient for 
evaluating the safety of methyl glucose sesquistearate, PEG-20 methyl glucose sesquistearate, and PEG-20 methyl 
glucose distearate in lipstick products.  A revised tentative report with this conclusion was announced.  
 
5th Review, Belsito and Marks Teams/Panel:   June 10-11, 2013 
 
The following information was received from the Council after issuance of the revised tentative report:  comments 
on the revised tentative report, 2013 use concentration data, and a toxicology data summary (European Chemical 
Agency [ECHA] data summary) on methyl glucose isostearate.   
 
In a memorandum from the Council, CIR was informed of toxicity data on methyl glucose sesquistearate and methyl 
glucose isostearate that are accessible at the ECHA website, and CIR recently received clearance to include these 
data in this safety assessment.  Among these data are combined repeated dose oral toxicity and 
reproductive/developmental toxicity data on methyl glucose isostearate.   
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        Methyl Glucose Polyethers and Esters Check List for June, 2013.  Analyst – Wilbur Johnson 
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Methyl Glucose 
Caprylate/Caprate 

               

Methyl Glucose 
Dioleate 

      X      X X X   X 

Methyl Glucose 
Isostearate 

               

Methyl Glucose 
Laurate 

               

Methyl Glucose 
Sesquicaprylate/Sesqu
icaprate 

               

Methyl Glucose 
Sesquicocoate 

               

Methyl Glucose 
Sesquiisostearate 

               

Methyl Glucose 
Sesquilaurate 

               

Methyl Glucose 
Sesquioleate   

               

Methyl Glucose 
Sesquistearate   

      X      X X X X  X 

PPG‐10 Methyl 
Glucose Ether 

      X      X X X X  X 

PPG‐20 Methyl 
Glucose Ether 

      X      X X X X  X 

PPG‐25 Methyl 
Glucose Ether 

               

PPG‐20 Methyl 
Glucose Ether Acetate 

               

PPG‐20 Methyl 
Glucose Ether 
Distearate 

      X      X X    

Methyl Gluceth‐10              X   X 

Methyl Gluceth‐20              X   X 

PEG‐120 Methyl 
Glucose Dioleate 

      X      X X X X  X  X

PEG‐20 Methyl 
Glucose Distearate 

               

PEG‐80 Methyl 
Glucose Laurate 

               

PEG‐20 Methyl 
Glucose 
Sesquicaprylate/ 
Sesquicaprate 

               

PEG‐20 Methyl 
Glucose Sesquilaurate 

               

PEG‐20 Methyl 
Glucose 
Sesquistearate 

      X      X X X X  X 

PEG‐120 Methyl 
Glucose Triisostearate 

               

PEG‐120 Methyl 
Glucose Trioleate 

      X    X  X X X    X

 

Distrubted for Comment Only -- Do Not Cite or Quote

 

Distrubted for Comment Only -- Do Not Cite or Quote



Literature Search on Methyl Glucose Polyethers and Esters 

1 
 

Ingredients PubMed Toxline   ChemIDplus Multidatabase 
(See legend*) 

DART SciFinder RTECS      

MGCC 0 0 0 0 0 1 0      

MGD 
 

5 1 1 0 0 7 0      

MGI 0 0 0 0 0 2 0      

MGL 3 0 0 0 0 2 0      

MGSS 0 0 0 0 0 1 0      

MGScoco 0 0 0 0 0 0 0      

MGSsqtea 0 0 0 0 0 4 0      

MGSlau 0 0 0 0 0 0 0      

MGSolea 0 0 0 0 0 1 0      

MGSstea 0 1 1 0 0 1 0      

PPG10MG 0 2 0 0 0 1 0      

PPG20MG 0 2 0 0 0 0 0      

PPG25MG 0 0 0 0 0 0 0      

PPG20MGA 0 0 0 0 0 0 0      

PPG20MGD 0 0 0 0 0 1 0      

MG10 0 3 1 0 0 1 0      

MG20 0 1 0 0 0 1 0      

PEG120D 0 1 1 0 0 2 0      

PEG20D 0 0 0 0 0 2 0      

PEG180L 0 0 0 0 0 0 0      

PEG20SS 0 0 0 0 0 0 0      

PMGSlaur 0 0 0 0 0 0 0      

PMGSstea 0 0 0 0 0 1 0      

PMGTrii 0 0 0 0 0 0 0      

PMGTrio 0 0 0 0 0 0 0      

Methyl 
Glucose 

            

Methyl 
Glucoside 

            

*Data in Table: Publications found; Multidatabase = HSDB, CCRIS, ITER, IRIS, Genetox, and LacMed 

Searches Performed on 5/14-15/2012 
Searches updated on 7/28/2012 
Keep Me Posted Scifinder Search Updates monitored in 2013 

 

Ingredient Search Terms 
 
Methyl Glucose Caprylate/Caprate (MGCC) 
Methyl Glucose Dioleate (MGD) 
Methyl Glucose Isostearate (MGI) 
Methyl Glucose Laurate (MGL) 
Methyl Glucose Sesquicaprylate/Sesquicaprate 
(MGSS) 
Methyl Glucose Sesquicocoate (MGScoco) 
Methyl Glucose Sesquiisostearate (MGSqtea) 
Methyl Glucose Sesquilaurate (MGSlau) 
Methyl Glucose Sesquioleate  (MGSolea) 
Methyl Glucose Sesquistearate  (MGSstea) 
PPG-10 Methyl Glucose Ether (PPG10MG) 
PPG-20 Methyl Glucose Ether (PPG20MG) 

PPG-25 Methyl Glucose Ether (PPG25MG) 
PPG-20 Methyl Glucose Ether Acetate 
(PPG20MGA) 
PPG-20 Methyl Glucose Ether Distearate 
(PPG20MGD) 
Methyl Gluceth-10 (MG10) 
Methyl Gluceth-20 (MG20) 
PEG-120 Methyl Glucose Dioleate (PEG120D) 
PEG-20 Methyl Glucose Distearate (PEG20D) 
PEG-80 Methyl Glucose Laurate (PEG180L) 
PEG-20 Methyl Glucose Sesquicaprylate/ 
Sesquicaprate (PEG20SS) 
PEG-20 Methyl Glucose Sesquilaurate (PMGSlaur) 
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PEG-20 Methyl Glucose Sesquistearate (PMGSstea) 
PEG-120 Methyl Glucose Triisostearate (PMGTrii) 

PEG-120 Methyl Glucose Trioleate (PMGTrio) 

  
 
 

Search Strings (NLM databases) 
Terms in Table searched  
 

SciFinder Search Terms 
Terms in Table searched individually 
 
 
Methyl Glucose and Methyl Glucoside Searches on 9/23-24/12 
Scifinder searches on methyl glucose (CAS Nos. 146-72-5 and 2461-70-3) and methyl glucoside (3149-68-6 and 
25360-07-0) performed.  38 publications on methyl glucose and 42 publications on methyl glucoside ordered. 
 
Pubmed searches on Methyl Glucose: 49 publications ordered. 
Pubmed searches on Methyl Glucoside: 16 publications ordered. 
 
Toxnet Databases Search on Methyl Glucose:  DART (2 publications ordered);  Toxline  (5 publications ordered) 
Toxnet Databases Search on Methyl Glucoside:  Toxline (10 publications ordered)  
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Day 1 of the March 18-19, 2013 CIR Expert Panel Meeting – Dr. Marks’ Team 
 
Methyl Glucose Polyethers and Esters 

DR. MARKS:  Let's start with the first ingredient I have which is methyl 
glucose polyethers and esters.  I'm going to be working off of the document on the computer and 
also my paper next to me.  In December the panel issued a tentative safety assessment with a 
conclusion safe in the present practice of use and concentration.  We're at the stage now to issue a 
final report with a safe as used.  I'll open it up to my team members.  First, are there any 
comments?  I didn't see anything.  We got a Wave 2 for the new uses of spray gel but that didn't 
raise any issues for me.  Tom and Ron? 

DR. SHANK:  The only comment I had was in the beginning so that if it's the 
Word document it's page 3, if it's PDF it's page 21, I think we should mention up front that the 
esters are monoesters unless otherwise specified and that should also go into the discussion.  This 
is for methyl glucose.  Right?  We had that discussion last time that these are mostly monoesters 
unless it says otherwise.  There are some diesters as well. 

DR. MARKS:  The importance of that to make the notation in the beginning is 
to clarify the chemistry? 

DR. SHANK:  To clarify what the ingredients are chemically. 
DR. MARKS:  So that we're not worried from a safety point of view? 
DR. SHANK:  That's correct.  Are there any other comments? 
DR. HILL:  I said about all that I needed to say last meeting, but if I find myself 

in this case in the unusual situation where I have no real concerns about the safety of any of these, 
but I cannot agree with the language that says molecular weights are too high in LMPs and there 
won't be absorption.  I think we need to be very consistent about distinguishing between dermal 
penetration versus systemic availability because that doesn't necessary track.  As I said I think I 
said everything I needed to say about this at the last meeting, but I can't vote for a discussion that 
says the molecular weights are too high and the LMPs are too high.  That's true of any of the PPG 
and PEG polyethers, it's true of some of the higher molecular weight esters, but the lower 
molecular weight esters, if you've got a LMP of 7 and a molecular weight of 800, that's eminently 
absorbable and you can't convince me otherwise.  I teach drugs that are delivered by transdermal 
delivery passive diffusion and I know what those characteristics are and, yes, molecular weight 
400 plus or minus 50 is more optimal than 700 or 800, but 700 or 800 doesn't preclude 
absorbability at all.  If you get above 1,200, sure.  And the transdermal drugs that are delivered by 
passive diffusion, those tend to be log P of 5 plus or minus 2 is a log P of 7, you see transdermal 
drugs delivered by passive diffusion of a log P of 7.  They're out there on the market. 

DR. MARKS:  Go ahead, Tom. 
DR. SLAGA:  In the discussion I know we had gone over it several times, in the 

next-to-the-last paragraph about inhalation, the one statement that says in principle, inhaled 
droplets or particles deposited in the nasopharyngeal or thoracic region of the respiratory tract may 
cause toxi and that's depending on your chemical or other properties.  However, it almost gives a 
feeling like that's not an important area.  There can be a lot of toxicology there.  I know we 
discussed a template here, but if there could be a little difference in wording it would be helpful to 
me. 

DR. BERGFELD:  What do you suggest? 
DR. HILL:  We've had examples of reports recently where this was done really 

well because the follow-up statement needs to be, yes, deposition could occur there, but based on 
the nature of the molecules, what we know about their toxicology and based on lack of structural 
hits that would argue for nasopharyngeal toxicology that we have no concern or something along 
those lines.  We've had several reports that we did exactly that with some relatively beautiful 
language.  The boilerplate was never intended to be adopted word for word I think.  It was 
intended to be adapted from that to individual circumstances if I'm not mistaken.. 

DR. SLAGA:  This is in a number of reports, so I think it's important to either 
now or later to have someone to sit down with us to try to come up with the right wording, that it 
doesn't imply what there's no concern with that area. 

DR. HILL:  The alkyl esters report is one I can think of off the top of my head 
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which we're looking at this time that I thought the wording is quite good. 
DR. MARKS:  Tom, do you want to present how you might want to word it and 

then we can react? 
DR. SLAGA:  Ron, do you have any problems with that or do you want 

different wording? 
DR. MARKS:  I know we discussed this at length and it was Ron I think who 

pointed out that it could be the upper respiratory tract where the toxicity could occur, so we can't 
ignore that.  I thought the sentence addressed that.  But you could like it clarified even better? 

DR. SLAGA:  I would take it out.  We're stating due to particle size and all of 
that, but it's probably not a problem. 

DR. ANSELL:  The intent of boilerplate was to address situations where 
inhalation and toxicology was a possibility but in which there was no inhalation data.  This is 
suggesting there are systemic concerns and our feeling is that based on the weight of evidence that 
there really isn't a systemic issue with these materials.  I think this particular boilerplate sentence 
is not relevant in this particular report. 

DR. SLAGA:  I have no concern with this ingredient.  If we could either 
eliminate that or convince it down it would be good. 

DR. MARKS:  Lillian? 
DR. GILL:  Ron, you suggested that you thought the wording in the alkyl esters 

report was pretty good if we go back and take a look at that. 
DR. HILL:  I can tell you how I edited it here.  On the sentence where it says, 

"Coupled with a small exposure," and when you get down to, "The available information indicates 
that incidental inhalation would not be a significant," and then I crossed out the rest of that 
sentence and wrote, "Source of toxicological concern.  The available evidence indicates that 
incidental inhalation would not be a significant source of toxicological concern."  That's what I 
suggested here.  That's just my suggestion. 

DR. SHANKS:  That will be captured, Wilbur.  That eliminates the sentence 
you're concerned about.  Correct, Tom? 

DR. SLAGA:  Correct. 
DR. SHANKS:  Tomorrow do you want me to mention that in terms of the 

editorial comments? 
DR. SLAGA:  Yes, an editorial. 
DR. SHANKS:  Or do I even need to bring it up tomorrow?  I'll be the one 

making the motion as safe.  Do you want me to mention that editorial comment? 
DR. SLAGA:  No. 
DR. MARKS:  You've caught it, Wilbur? 
DR. JOHNSON:  Yes. 
DR. MARKS:  That addresses your concerns, Tom.  Ron Hill, I'll come back to 

you about the absorption and your concern.  Do you want to mention that again tomorrow? 
DR. HILL:  No, sir, I do not.  But if I make a statement that I'm not voting for 

this based on the language and rather than safety concerns, you'll know what I mean.  It's in the 
minutes. 

DR. MARKS:  I think tomorrow if you do abstain or not vote for it, please give 
a little bit more of a reason about the absorption. 

DR. HILL:  That's fine.  I can do that. 
DR. MARKS:  Thank you.  Rachel? 
MS. WEINTRAUB:  I wanted to note that this is one of the ingredients where 

I've noted a lack of data, a lack of developmental toxicity and carcinogenicity data and I know that 
the discussion reflects that lack of data, but I wanted to reiterate my concern about that.  And I 
think that there are some similarities between what Dr. Hill is saying.  I don't need to go into it 
again, but I think this is one of those incidents where the paucity of data is very apparent. 

DR. MARKS:  You're still with Rachel's concern and you're still fine with it as 
safe? 

DR. HILL:  I am only because of the nature of the molecules.  I can't really 
dream up anything where there would be a problem.  But in conjunction, when we use the word 
interpolate which happens here near the end of the discussion, interpolating is a little fuzzy but 
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reasonably precise meaning and we need to be careful about the use of that word if we don't have 
data to support that we are in fact interpolating.  That's all I was going to say.  I think we're okay 
here, but in general. 

DR. MARKS:  Are there any other comments?  Tomorrow I'll move that a final 
report be issued with a safe conclusion. 

DR. JOHNSON:  Dr. Marks, I have one comment regarding one of the 
comments received from the Council.  In the second paragraph of the discussion, the third 
sentence from the bottom, the Council had requested that that sentence be deleted beginning with 
"The panel also discussed the apparent uncertainty."  I'd like to know whether or not the panel 
concurs with that recommendation. 

DR. MARKS:  I think we've clarified where the mono and diesters are mostly 
mono.  Ron Shank, do you have any problems with deleting "The panel also discussed the 
apparent uncertainty in the definitions of esters reviewed relating to the extent of esterification."  
Is that okay, Ron and Ron, to delete that? 

DR. HILL:  Yes, I think it would be a very good idea.  One other piece of the 
chemistry, I couldn't find any place where it was captured but I'd like to have a look, is something 
to indicate that on these polymers, these polyethers, that we're not talking about a single 
component but a group with a narrow molecular weight distribution around an average that results 
in a number being assigned.  They're not actually single molecules.  I didn't see that anywhere in 
the report, and if you go back and look at any of our polyether reviews, you'll see something about 
that and figure out a way to capture it artfully and succinctly. 

DR. MARKS:  Are there any other comments? 
DR. JOHNSON:  I know in the case reports there's evidence of sensitization 

after exposure to methyl glucose in dermatitis patients.  I was wondering if there was any concern 
about those results. 

DR. MARKS:  No.  I noted those, but overarching of this is the other safety of 
this so I wasn't concerned about those case reports. 

DR. HILL:  I will say on that subject that if you look, they're all really the same 
compound.  It's one of those monoesters with a relatively small molecular weight, so I think that 
tells us it's at least getting into the skin and that to me provides pretty strong evidence that it's 
getting into the upper layers of the skin.  I wouldn't expect significant systemic availability and 
that's why I don't have concerns about the things that Rachel has raised because the compounds 
don't look like they should have that kind of toxicology. 

DR. MARKS:  Are there any other comments?  If not, we'll move on to the next ingredient. 
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Methyl Glucose Polyethers and Esters 

Day 1 of the March 18-19, 2013 CIR Expert Panel Meeting – Dr. Belsito’s Team 
 

Okay, methyl glucose polyethers and esters.  This is going to be Wilbur.  So I'm 
assuming Wilbur is still tied up with the other panel. 

MR. JOHNSON:  No, right behind you.  
DR. BELSITO:  Oh, my goodness.  Okay, so while Wilbur is getting set up, in 

December we issued a tender of safety assessment:  Safe in the present practice of use and 
concentration. 

We actually have a new use for methyl glucose 20 in hair preparations, spray 
gels to 0.2 percent, and as we found out in Wave 2 in lipsticks, but we don't know the 
concentration that it's used in lipsticks.  Are we going to get that? 

DR. EISENMANN:  I mean I've done the concentration of us survey, and 
nobody reported to me any concentration. 

DR. BELSITO:  So the lipstick use came from the VCRP, and industry is not 
saying lipstick. 

So here we have in the document, potential use in the lipstick in an unknown 
concentration.  We have only acute oral, which is greater than 5 grams per kilogram for the 
LD-50.  We have no genotoxin, no carcinogenicity. 

Not my area of expertise, so I throw this out to Curt and Dan to comment. 
The only other comment was that we had asked about, you know, are these 

monoesters or diesters, and we now know that they're a little bit of both.  And does that change our 
thinking in any way? 

DR. ANDERSEN:  That last comment?  I'm sorry. 
DR. BELSITO:  What we had asked at the last meeting was whether these were 

mono, di, tri, tetraesters, what kind of mixtures they were.  And the answer that came back to us is 
that they were a couple; they were monoesters, but most of them are mixtures of mono and 
diesters. 

Again, I'm not the chemist.  Does that change our way of thinking about the 
safety, knowing that most of them are a mixture of mono and diesters? 

DR. SNYDER:  Yes, I'd like -- the same issue -- to ask Dan about the dictionary 
definition and the definition as we define it in the report -- 

DR. LIEBLER:  Right. 
DR. SNYDER:  -- related to the mixtures of the mono and diesters and the 

differences in esterification of those. 
DR. LIEBLER:  Yes.  So these are mixtures.  So there are two points that came 

up in the discussion at the full panel meeting last time, relevant to this issue. 
One was whether or not these compounds would have any significant 

absorption, and I had suggested that these were likely to have significant absorption because of the 
relatively high molecular weight and high lipophilicity of these, particularly those that are 
multiply esterified.  And I still feel that way.  I still think that view is supportable by the available 
information. 

The second was a question that Ron Shank raised about whether or not 
hydrolysis of these would yield enough methyl glucose to impact metabolism.  And again, I felt 
that would be unlikely for the multiply esterified because you'd have multiple de-esterification 
events to yield a significant amount of methyl glucose. 

And then still the impact of methyl glucose on metabolism is speculative.  I 
don't know what it would be.  But even with the monoesters the fractional yield of methyl glucose 
monomer product would probably be low. 

So what I suggested in the discussion, Wilbur, in the second paragraph, was 
there are three final sentences beginning with:  The panel also discussed the apparent uncertainty 
in the definitions relating to the extent of esterification data as whether -- 

DR. BELSITO:  What page is this, Dan?  I'm sorry. 
DR. LIEBLER:  It's page 35 of the PDF file.  So it's under the discussion, page 

35 of the PDF. 
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DR. BELSITO:  Okay. 
DR. LIEBLER:  Second paragraph, the last three sentences. 
So, essentially, what these last three sentences says is:  There is some 

uncertainty about the extent of esterification.  Additional data of the extent of esterification would 
be useful while the descriptions of the ingredients basically indicate that these are indeed mixtures 
of mono and multiple esters. 

So I think that's about as good as we're going to get in terms of descriptions, and 
that's good enough for me to be able to -- well, that's consistent with my view on the likelihood of 
significant absorption in metabolism of these. 

I should also point out that, you know, I think the idea of methyl glucose having 
an impact on metabolism is really pretty speculative.  I'd be willing to listen if somebody had 
some more information on any plausible mechanism, but otherwise, I thought it was not a very 
plausible scenario that it would cause a problem. 

So I suggest we just delete those three sentences, so the last three sentences of 
paragraph two of the discussion, beginning with:  The Panel also discussed -- all the way through 
the end of that paragraph.  I don't think we need those. 

DR. BELSITO:  I'm okay with that. 
DR. LIEBLER:  Now if the other team would like to revisit this during the 

discussion tomorrow, we can revisit it I suppose. 
MR. JOHNSON:  They agreed that those statements should be deleted as well. 
DR. LIEBLER:  I see.  Okay, very good.  I can mention parenthetically I've 

noted several times since I've been on this panel, questions about the de- esterification of 
compounds that are like those.  You know, a lipophilic chain, a fatty ester, for example. 

And I've always had the view that the fraction of the compound metabolized 
would be quite low, and that's because of a study that we did back when my laboratory was 
studying antioxidants -- topically applied antioxidants.  And I actually pulled up a paper that my 
student, Kim Kramer, did -- and I'd be happy to supply it to the panel -- basically, where we 
looked at alpha-tocopherol acetate hydrolysis in the skin.  And we used isotope-labeled alpha- 
tocopherol acetate so we could distinguish it from the endogenous alpha-tocopherol. 

And Kim actually studied the effect of UV exposure on the enhancement of the 
hydrolysis of alpha-tocopherol acetate.  And the effect was significant, but the overall amount of 
metabolism of the applied material was actually quite low, only a couple of percent. 

And so, I don't know of many other studies that are like that with topically 
applied compounds looking at de-esterification of lipophilic molecules.  There may be other 
literature on that, but I'd be happy to supply that to the panel and to CIR staff just to have it in your 
quiver in case this issue comes up because it's one of the few things that I'm aware of that actually 
supplies data that's relevant to this type of issue. 

DR. ANDERSEN:  The bottom line is it's a non-zero phenomenon. 
DR. LIEBLER:  It's not zero, correct. 
DR. ANDERSEN:  It's small. 
DR. BELSITO:  Okay. 
DR. SNYDER:  So I had a number of edits to the discussion, many of which 

included that second paragraph. 
In the first paragraph, I edited it so now it reads:  No repeat dose toxicity, 

reproductive/developmental toxicity or carcinogenicity data and limited genotoxicity and robust 
irritation/sensitization data were available.  After reviewing the molecular weights, the panel 
concluded that there would be no significant skin penetration of these ingredients as used in 
cosmetics -- just like that.  So I'm kind of just simply taking it out. 

And then, in the second paragraph, some edits to the second paragraph not 
already discussed by Dan -- the second sentence now reads:  As previously noted, however, no 
significant dermal penetration of these ingredients is expected from cosmetic to use, period. 

And then:  There were no available metabolism data that complete the 
esterification of these ingredients to produce methyl glucose was considered insignificant and that 
methyl glucose does not interfere with glucose metabolism systemically.  So, just kind of 
re-emphasizing the point Dan had already made. 

And then in the abstract, the next to last sentence:  The potential systemic 
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exposure is unlikely to the potential systemic exposure from cosmetics is unlikely. 
And there are a few other little editorial things for that. 
DR. BELSITO:  I guess I just throw back my question again -- what do we do 

about this report of lipstick use and relative and not knowing concentration and not really having 
much in the way of any oral toxicity except for one acute oral study? 

So what you're telling us, Carol, is you've already screened as best you can and 
you're not getting any of your member companies saying they use it as a lipstick. 

DR. EISENMANN:  Correct. 
DR. BELSITO:  Or, in lipsticks. 
DR. LIEBLER:  Can we say that it's really used? 
DR. BELSITO:  Well, we have a report from the FDA. 
DR. ANDERSEN:  Somebody told FDA they're using it. 
DR. BELSITO:  I mean, it's certainly -- 
DR. BRESLAWEC:  It's unusual for you guys to have stuff that reported and 

then be unreported. 
DR. BELSITO:  I understand, but here it's a new exposure route, and we don't 

really have oral toxicity, and we don't know concentration.  It's certainly the type of product that 
would be put into a lipstick and could be put into a lipstick at 50 percent for all we know. 

So, I mean, how can we say safe as used when we have a product category that 
is unique and we don't know what it's used at? 

And we don't really have data that says, oh, you can feed mice this stuff, you 
know, 5 grams a day for a lifetime and nothing happens.  Then I wouldn't care what concentration 
it's used at. 

DR. ANDERSEN:  I think, Don, you've always got the fallback position of 
saying, safe in the present practices of use and concentration except that the data are insufficient to 
support safety for use in lipsticks. 

DR. BELSITO:  I'm happy doing that. 
DR. BRESLAWEC:  In which case you'd have to put it out as (inaudible). 
DR. ANDERSEN:  Well, right now it's ready to go final.  Now that you've got a 

new use, this probably does cross that threshold of having to reissue it as a tentative with this new 
conclusion.  And if industry wants to support the use in lipstick, they have the opportunity. 

DR. BELSITO:  I would feel more comfortable doing that, not knowing the 
concentration and not having really any chronic or even sub-acute oral tox. 

DR. SNYDER:  Yes, sub-systemic exposure.  Some form of systemic exposure. 
DR. BELSITO:  Mm-hmm. 
DR. SNYDER:  I also had under the new use flag that it's a new use in 

non-coloring spray gels.  And then I recall reading an alkyl ester report that said penetration rates 
and solubility is enhanced in gel, and we highlighted that in the alkyl ester report.  How does that 
impact our gel use now and impact our evaluation of the penetration and solubility issues? 

We highlighted it in the alkyl ester report, saying that the penetration rates and 
solubility is higher in gels, and so I just wanted to bring that up as a point of discussion. 

Is that the case with all gels, or was it only in the incidence of alkyl esters? 
DR. LIEBLER:  Could you briefly state that one more time? 
DR. SNYDER:  So in this report, in the methyl glucose polyethers and esters, 

we have a new use in a non- coloring spray gel.  In the alkyl ester report, we had wording in there 
that said the penetration rates and solubility rates are higher in gels.  And so, that made me think, 
is that universally applied to all gels or -- 

DR. BELSITO:  Well, I think it depends on what's dissolved in the gel.  I mean, 
it's going to depend upon how it disperses based upon its LOGKOW. 

DR. SNYDER:  Let me go to the -- I can find it on the alkyl ester report. 
DR. BELSITO:  Yes, what else is in the gel? 
DR. LIEBLER:  I mean, the gel doesn't override the properties of the chemical. 
DR. BELSITO:  Right.  I mean, whether it's a lotion gel, an ointment or 

whatever, it really depends upon what's in it as to how it diffuses into the skin. 
DR. SNYDER:  I'm just looking up the wording in the alkyl ester report. 
DR. ANDERSEN:  If you search for gel, it largely comes up a lot. 
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DR. BELSITO:  Oh, but if you were flipping through the book, I'm getting used 
to this. 

MR. FRIES:  Do you have page 25?  Oops, sorry.  I thought I saw it. 
DR. BELSITO:  Are you searching gel there, Wilbur? 
MR. JOHNSON:  Yes. 
MR. FRIES:  Yes, I found the page.  I found the 25. 
DR. ANDERSEN:  In which report? 
MR. FRIES:  I'm sorry, Panel Book 23. 
DR. BELSITO:  Alkyl esters? 
MR. FRIES:  In PDF 25, in alkyl esters perhaps.  The effect of alkyl esters on 

the penetration of -- 
DR. BELSITO:  You've got it -- of indomethacin through excised hairless rat 

skin. 
MR. FRIES:  Yes, page 25 in Panel Book page 23, bottom, last paragraph. 
DR. BELSITO:  Yes, I don't think -- the gel is not important there.  It's the alkyl 

esters and the indomethacin, not the vehicle. 
DR. SNYDER:  Oh, I'm sorry.  It was about the permeation rates and solubility 

were higher in gels formed by hydrogen phospholipid than from suspensions.  It had to do with a 
penetration enhancement issue. 

DR. LIEBLER:  Right, but the issue is the alkyl esters enhancing the penetration 
of other small molecules, not the gels enhancing the penetration of alkyl esters and, by extension, 
methyl glucose polyethers. 

So I don't think there's a real connection. 
DR. SNYDER:  Okay. 
DR. BELSITO:  Anything else?  Okay.  Any other comments on methyl glucose 

polyethers?  So we're going to go safe as used except in lipsticks where it's insufficient for 
concentration of use and possibly for additional oral data. 

DR. SNYDER:  That's a tentative revised safe to use. 
DR. BELSITO:  Right. 
MR. JOHNSON:  Dr. Belsito, just one comment.  I know in the case report 

section there were some positive results regarding sensitization of methyl glucose dioleate in 
patients with dermatitis. 

DR. BELSITO:  Mm-hmm. 
MR. JOHNSON:  And I was just wondering whether or not there are any 

concerns relating to those results. 
DR. BELSITO:  Well, I thought that -- I mean, those are case reports.  I thought 

that the sensitization data was fine in terms of covering the range of use.  So I really didn't have an 
issue with that. 

I mean, you're occasionally going to get a case of a report of something causing 
a problem in somebody.  I thought your data was sufficient enough to support the concentrations 
of use. 

Anything else? 
   

Distrubted for Comment Only -- Do Not Cite or Quote

 

Distrubted for Comment Only -- Do Not Cite or Quote



8 
 

Day 2 of the March 18-19, 2013 CIR Expert Panel Meeting – Full Panel 
 
Methyl Glucose Polyethers and Esters 
 

But, right now, it's time to move on to the final reports and where we're going 
into the first blues, which are the final reports, methyl glucose polyethers and esters, Dr. Marks. 

DR. MARKS:  So, in 2012, December of last year, the panel issued a tentative 
safety assessment with the conclusion that these ingredients are safe in the present practice of use 
in concentration.  I move we issue a final report with that conclusion, safe. 

DR. BERGFELD:  Is there a second, other discussion?  You're seconding?  No, 
you're not seconding.  Discussion then if there's no second.  Paul? 

DR. SNYDER:  Yes, so, during the team meeting yesterday, it became apparent 
to us that we had in the 2012 BCRP data that there was a 14 uses as a lipstick, and we have no 
concentration of use for that lipstick and lipsticks can approach quite high percentages in 
formulations and we have no repeat toxicity studies, no anything to do with oral or systemic 
exposure.  So, we were thinking that we'd probably like to reissue it as a tentative final and see if 
we can't get that information provided. 

DR. BERGFELD:  Alan, can you comment about reissuing this?  It's a blue, the 
final report.  That would be insufficient or informal -- 

DR. SNYDER:  Well, yes, that's what I think we were thinking -- 
DR. BERGFELD:  -- call for information? 
DR. SNYDER:  -- more informal, reissue it as a tentative final. 
DR. BERGFELD:  Or would you like to table it -- 
DR. SNYDER:  Well, I think -- 
DR. BERGFELD:  -- until we call for information? 
DR. ANDERSEN:  In order to really focus the attention if you want to deal with 

this new use, I think you need to issue the tentative revised safety assessment, and but it has to 
actually be revised.  From what I'm hearing, you consider that the available data are insufficient 
for the use of one of the ingredients in a lipstick as reported. 

DR. SNYDER:  Correct. 
DR. ANDERSEN:  And I think you should just say that.  So, the ingredients 

would remain safe in the present practices of use and concentration except that whichever 
ingredient it was is considered insufficient for use in lipstick products and you would go on to 
explain in the discussion, you would explain that one clear issue is you have no idea of the use 
concentration in lipsticks, and if used, if truly used in lipsticks, you would like that concentration 
or if, in fact, the reported use of lipsticks is an error, then that would resolve the issue, as well.  So, 
that would focus the attention on what's needed to resolve the question, which is what I'd want to 
do. 

DR. BERGFELD:  Or you could put a limit with the data you have.  A limit on 
concentration.  If you don't have data support, 14 percent, what do you have to support what 
concentration? 

DR. SNYDER:  Well, the issue is we don't know what percent it's used at.  So -- 
DR. BERGFELD:  Well, I know that, but -- 
DR. SNYDER:  Oh, you're saying -- 
DR. BERGFELD:  Is there a percentage that somewhere in the data is 

acceptable -- 
DR. SNYDER:  Well, I think the lipstick application would be unique in that it 

would be resolved in oral exposure.  And, so, that's a little bit different.  So, I don't think we could 
--  

DR. BERGFELD:  Okay. 
DR. SNYDER:  That's my team expert input on that. 
DR. BERGFELD:  Halyna? 
DR. BRESLAWEE:  Yes, I'm assuming we're talking about issuing a revised 

tentative report. 
DR. BERGFELD:  Yes. 
DR. SNYDER:  For public comment. 
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DR. MARKS:  Was it a specific ingredient, Paul, or was it -- 
DR. SNYDER:  Yes, it's methyl glucose sesquistearate. 
DR. MARKS:  Okay.  Ron, Tom -- 
SPEAKER:  I don't have a problem. 
DR. MARKS:  No, I think, obviously, we need to be safe, and, so, I'll withdraw 

my motion, and, Paul, if you want to put forth a motion, I think the insufficient data for that 
specific ingredient and that specific use is a reasonable way to proceed and either we get the data 
and feel reassured or we don't.  And then we would move forward with a final that these are safe 
with the exception of that one ingredient and that use. 

DR. SNYDER:  Okay, so, we would like to make the motion that the CIR 
Expert Panel concludes that the following cosmetic ingredients are safe in the present practices of 
use and concentration described in this safety assessment excluding the lipstick usage of methyl 
glucose sesquistearate.        

DR. BERGFELD:  Sesquistearate. 
DR. SNYDER:  Sesquistearate. 
DR. BERGFELD:  That's a motion.  Is there a second?  Second? 
DR. MARKS:  Second. 
DR. BERGFELD:  Any further discussion then?  Ron Hill? 
DR. HILL:  It's all been captured in the transcript, but I would again voice my 

strong objection to language in here that suggests that somehow a LogP of 6 and molecular weight 
of 750 will preclude derma penetration.  In fact, those are in a range where it would allow for that.  
And, so, I don't have an objection to the final conclusion of safe given the nature of the 
compounds, but I strongly object to all that language that suggests that the safety is cast with those 
low molecular weight monoesters on lack of dermal penetration.  That's just not reasonable.  And, 
so -- 

DR. BERGFELD:  Are you making a suggestion then to add to this and change 
-- 

DR. HILL:  No, no, I'm not. 
DR. BERGFELD:  Okay. 
DR. SNYDER:  I think my thoughts have been captured, but I think that 

language needs to be toned down in the report in my humble opinion. 
DR. BERGFELD:  Well, any comment on that?  Dan? 
SPEAKER:  I don't know if I stated it correctly, but it should have been 

insufficient for lipstick. 
DR. BERGFELD:  Right.  We understood that. 
SPEAKER:  Yes. 
DR. BERGFELD:  Dan, any comment about Ron Hill's comments so we make 

sure -- 
DR. LIEBLER:  Is there a specific language that you're referring to, Ron, that 

you want to see changed? 
DR. HILL:  There's language like that in about three different places in the 

report and I will leave it up to the expertise of the panel in finalizing it for publication to at least 
pay some attention there. 

DR. BERGFELD:  Okay.  Any other discussion?  You have a point, Paul? 
DR. SNYDER:  We just had some editorial comments to the discussion -- 
DR. BERGFELD:  Okay. 
DR. SNYDER:  -- somewhat in light of that discussion, but it's not substantive, 

so just to make sure they look for it. 
DR. BERGFELD:  Okay, all right.  I'll call the question all those in favor then 

raise your hand to this motion. 
(Hands raised) 

DR. BERGFELD:  Thank you.  Approved unanimously.  All right. 
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ABSTRACT:  Methyl glucose polyethers and esters function as skin/hair conditioning agents, surfactants, and viscosity 
increasing agents, and are used at concentrations up to 15% in both rinse-off and leave-on cosmetic products, in such 
categories as lipsticks, skin cleansing, neck creams, lotions and hair care.  The ester ingredients in this report are mono- 
(wherein a specific degree of esterification is not provided in the definition, these are expected to be mono-esters), di-, or tri-
carboxyester substituted methyl glucosides, and the polyether ingredients in this report are mixtures of various chainlengths.  
After reviewing the data, including the molecular weights, log kows, and other properties of these ingredients, the Panel 
determined that there likely would be no significant skin penetration of these ingredients.  The Expert Panel concluded that 
the methyl glucose polyethers and esters are safe in the present practices of use and concentration, except that available data 
are insufficient for evaluating the safety of methyl glucose sesquistearate, PEG-20 methyl glucose sesquistearate, and PEG-
20 methyl glucose distearate in lipsticks. 

INTRODUCTION 
 
 The safety of methyl glucose polyethers and esters as used in cosmetics is reviewed in this safety assessment.  
Relevant data on methyl glucoside (methyl α-D-glucopyranoside), backbone of methyl glucose polyether and ester structures, 
are also included for use in the evaluation of these ingredients. The methyl glucose polyethers function as skin and hair 
conditioning agents, whereas, the methyl glucose esters function only as skin conditioning agents in cosmetic products.1  
Ingredients classified as both methyl glucose polyethers and esters based on their chemical structures function as skin 
conditioning agents, surfactants, and viscosity-increasing agents in cosmetic products.  

CHEMISTRY 

Definition and Structure 
 

Definitions and structures (with available molecular weight (m.w.) data) of the methyl glucose polyethers and esters 
reviewed in this safety assessment are found in Tables 1 and 2, respectively.  Each of these ingredients represents a multitude 
of substitution arrangements, numbers of substitution, or chain-lengths.  Having one structure is not fully representative; 
drawing every possibility is impractical, so Table 2 shows one, “idealized” structure that gives the best practical 
representation of the actual structure. 

 
The ingredients in this group are related in that they each have a methyl glucoside core.  Glucose is a common, 

naturally occurring monosaccharide.  Glucosides are those glucose molecules modified at the anomeric alcohol functional 
group.  Accordingly, methyl glucosides are those ingredients composed of glucose molecules with a methyl ether group at the 
anomeric carbon (Figure 1).  The ingredients in this group vary by the identity and quantity of modifications at the other 
glucose alcohol functional groups, modified via traditional esterification or polyetherification techniques. 

 
The ester ingredients in this report are mono-, di-, or tri-carboxyester substituted methyl glucosides.  Those 

ingredients, wherein a specific degree of esterification is not provided in the definition, are expected to be mono-esters. 
   
The polyether ingredients in this report are comprised of polyethylene glycol (PEG) or polypropylene glycol (PPG) 

ethers.  The number of polyether repeat units specified for each ingredient has two possible and distinct meanings, which are 
recited in the definitions. Under one meaning, the number represents a mixture of polyether chainlengths with that number 
marking the average, and presumably having a narrow distribution, at one alcohol site (e.g., PPG-10 Methyl Glucose Ether).  
Under the other meaning, the number represents a mixture of polyether chainlengths that are possibly distributed across one 
or more glucose-alcohol sites, with that number marking the sum of all the polyether chainlengths in that molecule (e.g., 
PEG-120 Methyl Glucose Dioleate).    

 

Physical and Chemical Properties 
 

 PPG-20 methyl glucose ether acetate is soluble in oils and organic solvents, but is essentially insoluble in water.2  A 
log kow of 13.98 has been reported for D-glucopyranoside, methyl, 2,6-di-9-octadecenoate, (Z,Z)- (CAS No. 82933-91-3), 
another name for methyl glucose dioleate.3  A log kow ≈ 7.09 has been reported for methyl glucose sesquistearate.4 
 
 Specifications for methyl glucoside-coconut oil ester (methyl glucose sesquicocoate) as a direct food additive are as 
follows:5  acid number (10 to 20); hydroxyl number (200 to 300); pH (4.8 to 5.0, for 5% aqueous); and saponification number 
(178 to 190). 

Distrubted for Comment Only -- Do Not Cite or Quote

 

Distrubted for Comment Only -- Do Not Cite or Quote



   

2 
 

 
  Physical properties associated with methyl glucose polyether and ester trade name materials are included in Tables 
3, 4, and 5.6  Studies on most of these trade name materials are included in the Toxicology section of this report.  

Method of Manufacture 

 The pathways for methyl glucoside ester and polyether methyl glucoside synthesis are diagrammed in Figure 1. 
 

Manufacture of methyl glucoside esters, such as  Methyl Glucose Caprylate/Caprate, Methyl Glucose Dioleate, 
Methyl Glucose Isostearate, Methyl Glucose Laurate, Methyl Glucose Sesquicaprylate/Sesquicaprate, Methyl Glucose 
Sesquicocoate, Methyl Glucose Sesquiisostearate, Methyl Glucose Sesquilaurate, Methyl Glucose Sesquioleate, and Methyl 
Glucose Sesquistearate, is typically achieved via transesterification of an appropriate fatty acid methyl ester (e.g., methyl 
laurate to get Methyl Glucose Laurate) with methyl glucoside (releasing methanol as a by-product).7,8,9,10,11,12  However, 
esterifications via a variety of other classical techniques, such as reacting the free fatty acids with methyl glucoside and a 
catalyst, are also known methods of manufacture for these ingredients.13,14 Under most conditions, the primary alcohol group 
at C6 of the methyl glucoside core is the most reactive to esterification and is the first site to be substituted. 

 
The polyether methyl glucosides, such as PPG-10 Methyl Glucose Ether, PPG-20 Methyl Glucose Ether, PPG-25 

Methyl Glucose Ether, Methyl Gluceth-10, and Methyl Gluceth-20, are typically manufactured by reaction of methyl 
glucoside with the required amount of the appropriate epoxide (e.g., propylene oxide is used to produce PPG-10 Methyl 
Glucose; ethylene oxide is utilized to produce Methyl Gluceth-10).9  For those ingredients with both ester and polyether 
groups, such as PEG-120 Methyl Glucose Dioleate, PEG-20 Methyl Glucose Distearate, PEG-80 Methyl Glucose Laurate, 
PEG-20 Methyl Glucose Sesquicaprylate/ Sesquicaprate, PEG-20 Methyl Glucose Sesquilaurate, PEG-20 Methyl Glucose 
Sesquistearate, PEG-120 Methyl Glucose Triisostearate, PEG-120 Methyl Glucose Trioleate, PPG-20 Methyl Glucose Ether 
Acetate, and PPG-20 Methyl Glucose Ether Distearate, these same methods are utilized, sequentially.  An example would be 
PEG-80 Methyl Glucose Laurate, which is produced in two steps: 1) esterification of methyl glucoside with methyl laurate, 
followed by 2) polyetherification with ethylene oxide. 

 
The following information on methyl glucoside (methyl α-D-glucopyranoside) is included because it forms the 

backbone of methyl glucose polyethers and esters reviewed in this safety assessment.  Methyl glucoside, a cyclic or 
“internal” full acetal, is formed from one mole of methanol and one mole of glucose. It has been characterized as an 
unusually stable glucoside that exists in discrete alpha or beta forms.15  

Impurities 

 The following impurities data on methyl glucose polyethers and esters are included in Tables 4 and 5:  ash (≤ 0.5% 
wt.), arsenic (< 2 ppm), and heavy metals (< 20 ppm).     
 
  

USE 

Cosmetic 

The methyl glucose polyethers reportedly function as skin and hair conditioning agents, whereas, the methyl glucose 
esters reportedly function only as skin conditioning agents in cosmetic products.1  Ingredients classified as both methyl 
glucose polyethers and esters based on their chemical structures function as skin conditioning agents, surfactants, and 
viscosity increasing agents in cosmetic products.   According to information supplied to the Food and Drug Administration 
(FDA) by industry as part of the Voluntary Cosmetic Registration Program (VCRP) in 2013, the following methyl glucose 
polyethers and esters are being used in cosmetic products:16  methyl glucose dioleate, methyl glucose sesquioleate, methyl 
glucose sesquistearate, PPG-10 methyl glucose ether, PPG-20 methyl glucose ether, PPG-20 methyl glucose ether distearate, 
methyl gluceth-10, methyl gluceth-20, PEG-120 methyl glucose dioleate, PEG-20 methyl glucose distearate, PEG-20 methyl 
glucose sesquistearate, and PEG-120 methyl glucose trioleate.  Results from surveys of ingredient use concentrations 
provided by the Personal Care Products Council in 2012 and 2013 indicate that, collectively, these ingredients and an 
additional ingredient, methyl glucose sesquiisostearate, are being used at concentrations up to 15% in rinse-off and leave-on 
products.17,18  The 15% maximum use concentration in rinse-off products relates to methyl gluceth-10 and methyl gluceth-20 
in skin cleansing products.  For leave-on products, the 15% maximum use concentration relates to methyl gluceth-10 in face 
and neck creams, lotions, and powders (not sprays).  The survey results provided by the Personal Care Products Council also 
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included a use concentration for the newly reported VCRP use(s) of methyl glucose sesquistearate (1% maximum use 
concentration), but not PEG-20 methyl glucose sesquistearate, in lipsticks.  Additionally, a maximum use concentration of 
0.05% for PEG-20 methyl glucose distearate in lipsticks was reported in this survey.  Uses of  methyl glucose sesquistearate 
and PEG-20 methyl glucose sesquistearate, but not PEG-20 methyl glucose distearate, in lipsticks were also reported in 
FDA’s VCRP. 

Summarized 2012-2013 data on frequency and concentration of use in cosmetics for these ingredients are presented 
in Table 6. 

 
 Cosmetic products containing methyl glucose polyethers and esters may be applied to the skin and hair, or, 

incidentally, may come in contact with the eyes and mucous membranes.  Products containing these ingredients may be 
applied as frequently as several times per day and may come in contact with the skin or hair for variable periods following 
application.  Daily or occasional use may extend over many years. 

 
The following ingredients are used in products that are sprayed (highest maximum use concentration = 2%):  PEG-

20 methyl glucose sesquistearate (aerosol hair sprays), methyl gluceth-10 (body and hand sprays), and methyl gluceth-20 
(pump hair sprays, hair grooming pump sprays, hair preparation spray gel, moisturizing sprays, and indoor tanning aerosol 
preparations).  Additionally, the following ingredients may be used in face/body powders (highest maximum use 
concentration = 15%):  methyl glucose dioleate, methyl glucose sesquistearate,  PPG-10 methyl glucose ether, PPG -20 
methyl glucose ether, methyl gluceth-10, methyl gluceth-20, PEG-120 methyl glucose dioleate, PEG-20 methyl glucose 
sesquistearate, and PEG-120 methyl glucose trioleate.  Because these ingredients are used in aerosol/pump hair sprays or 
powders, they could possibly be inhaled.  In practice, 95% to 99% of the droplets/particles released from cosmetic sprays 
have aerodynamic equivalent diameters >10 µm, with propellant  sprays yielding a greater fraction of  droplets/particles 
below 10 µm, compared with pump sprays .19,20,21,22  Therefore, most droplets/particles incidentally inhaled from cosmetic 
sprays would be deposited in the nasopharyngeal and bronchial regions and would not be respirable (i.e., they would not 
enter the lungs) to any appreciable amount.19,20   

Non-Cosmetic 
 
 Methyl glucoside-coconut oil ester (methyl glucose sesquicocoate) is listed among the food additives permitted for 
direct addition to food for human consumption.5 This methyl glucose ester is used as an aid in crystallization of sucrose and 
dextrose at a level not to exceed the minimum quantity required to produce its intended effect.  It is also used as a surfactant 
in molasses, at a level not to exceed 320 ppm.  Regarding use as an indirect food additive, methyl glucose sesquicocoate may 
be safely used as a processing aid (filter aid) in the manufacture of starch, including industrial starch-modified, intended for 
use as a component of articles that contact food.23   

TOXICOKINETICS 
 
 Studies on the absorption (including percutaneous absorption), distribution, metabolism, and excretion of methyl 
glucose polyethers and esters were not found in the published literature. 
    
Methyl Glucoside 
 
 The pulmonary absorption of  lipid-insoluble α-methyl-D-[U-14C]glucoside (specific activity = 275 mCi/mmol)  was 
studied using 5 to 6 male Sprague-Dawley rats.24  The labeled compound + unlabeled compound (total concentration = 0.01 
to 20 mM) was dissolved in phosphate solution (pH = 7.4), and 100 µl of solution was injected just above the point of 
tracheal bifurcation.  After 3 h, the lungs and trachea were removed and assayed for unabsorbed radioactivity.  When the 1-h 
pulmonary absorption of α-methyl-D-glucoside was measured over a 2000-fold range of the initial concentration (0.01 to 20 
mM), the amount of compound absorbed was directly proportional to the concentration.  The % absorption remained constant 
at 66 to 69% of the dose.  α-Methyl-D-glucoside appeared to have been absorbed solely by diffusion through membrane 
pores, considering that there was no evidence of saturation in the absorption process  and the rate of absorption was 
comparable to that of mannitol and other hydrophobic compounds of comparable molecular size. 
 

It should be noted that methyl-D-glucoside has been described as a non-metabolizable glucose derivative25 and a 
non-reducing derivative of glucose that does not undergo alkaline hydrolysis.26 
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TOXICOLOGY		

Acute Toxicity	 		

Oral 

Methyl Glucose Dioleate 

The acute oral toxicity of  methyl glucose dioleate (Glucate DO) was evaluated using 10 Wistar-derived albino rats 
(5 males, 5 females).27  The animals were dosed orally (by gavage; dose = 5 g/kg body weight), observed for 14 days, and 
then killed.  Complete gross necropsy was performed on each animal. The test material was not toxic when administered 
orally (LD50  > 5 g/kg).  

 

Methyl Glucose Sesquistearate 

 Methyl glucose sesquistearate (GlucateTM SS Emulsifier) was evaluated in an acute oral toxicity study involving 
albino rats (5 males, 5 females).28  The animals were observed for 14 days after dosing.  There was no evidence of gross 
pathology at necropsy of surviving animals.  An LD50 of > 5 g/kg was reported.  

PPG-10 Methyl Glucose Ether 

 The acute oral toxicity of PPG-10 methyl glucose ether (GlucamTM P-10 Humectant) was evaluated using rats 
(number and strain not stated).29  Details relating to the test protocol were not stated.  An LD50 of > 13.8 ml/kg was reported. 

PPG-20 Methyl Glucose Ether 

 The acute oral toxicity of PPG-20 methyl glucose ether (GlucamTM P-20 Humectant) was evaluated using rats 
(number and strain not stated).30  Details relating to the test protocol were not stated.  An LD50 of > 3 ml/kg was reported.  

PPG-20 Methyl Glucose Ether Distearate 

 An LD50 of > 5 g/kg was reported for PPG-20 methyl glucose ether distearate (GlucamTM P-20 Distearate Emollient) 
in a study involving rats (number and strain not stated).31  Details relating to the test protocol were not stated. 

PEG-120 Methyl Glucose Dioleate  

 An LD50 of > 5 g/kg was also reported for PEG-120 methyl glucose dioleate (GlucamTM DOE-120 Thickener) in a 
study involving rats (number and strain not stated).32  Details relating to the test protocol were not stated. 

PEG-20 Methyl Glucose Sesquistearate 

 The acute oral toxicity of  PEG-20 methyl glucose sesquistearate (Glucamate® SSE-20) was evaluated using 10 
Wistar-derived albino rats (5 males, 5 females).33  The animals were dosed orally (by gavage; dose = 5 g/kg body weight), 
observed for 14 days, and then killed.  Complete gross necropsy was performed on each animal. Gross changes were not 
observed in any of the animals, and the LD50 was > 5 g/kg.   

PEG-120 Methyl Glucose Trioleate  

 The acute oral toxicity of PEG-120 methyl glucose trioleate (and) propylene glycol (and) water (GlucamateTM LT 
Thickener) was evaluated using rats (number and strain not stated).34  None of the animals died, and the LD50 and NOEL (for 
systemic toxicity) were > 12 g/kg.  
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Dermal 

PEG-120 Methyl Glucose Trioleate  

The acute dermal toxicity of PEG-120 methyl glucose trioleate (and) propylene glycol (and) water (GlucamateTM LT 
Thickener) was evaluated using rats (number and strain not stated).34  A single dose of the test substance (12 g/kg) was 
applied under occlusion.  None of the animals died, and the LD50 and NOEL (for systemic toxicity) were > 12 g/kg.   

Repeated Dose Toxicity 
 
 Repeated dose toxicity studies on methyl glucose polyethers and esters were not found in the published literature.  

Antimicrobial Activity 

 The antimicrobial activity of  the following methyl glucose esters of medium to long chain fatty acids was studied 
using Zygosaccharomyces bailii Y-7254 (yeast strain) and Lactobacillus fructivorans B-4000 (bacterial strain): lauric (C12), 
myristic (C14), palmitic (C16), stearic (C18), and oleic (C18:1) acids.35   Growth of these microorganisms was inhibited to 
various degrees by these methyl glucose monoesters (0.1, 0.5, and 1% (w/v) final concentrations in broth suspensions) using 
a modified broth dilution method.  Generally, a dose-response effect was observed.  Methyl glucose monoesters with lauric 
(C12), or myristic acid (C14) caused greater growth inhibition than those with longer chain fatty acids.  The least inhibition 
was associated with methyl glucose oleate (C18:1).  

Ocular Irritation 
 
Methyl Glucose Dioleate  

The ocular irritation potential of  methyl glucose  dioleate (Glucate DO, as 20% gravimetric mineral oil suspension) 
was evaluated in the Draize test using 6 New Zealand albino rabbits.27  The test material (0.1 ml) was instilled into one eye, 
and the contralateral eye served as the untreated control.  The eyes were not rinsed after instillation.  Reactions were scored 
for up to 72 h post-instillation.  It was concluded that the test material was not an ocular irritant under the conditions of this 
study. 

Methyl Glucose Sesquistearate 

 The ocular irritation potential of undiluted methyl glucose sesquisteaerate (Glucate® SS) was evaluated in the 
Draize test using 6 New Zealand albino rabbits.28  The preceding test procedure was used.  It was concluded that the test 
material was non-irritating to the eyes of rabbits. 

PPG-10 Methyl Glucose Ether 
 
 The ocular irritation potential of 100% PPG-10 methyl glucose ether (GlucamTM P-10 Humectant) was evaluated in 
rabbits (number and strain not stated) using the Draize test.29  The test substance was classified as a mild transient irritant. 
 
PPG-20 Methyl Glucose Ether 
 
 The ocular irritation potential of 100% PPG-20 methyl glucose ether (GlucamTM P-20 Humectant) was evaluated in 
rabbits (number and strain not stated) using the Draize test.30  The test substance was classified as a mild transient irritant. 
 
PPG-20 Methyl Glucose Ether Distearate 
 
 In another Draize test, PPG-20 methyl glucose ether distearate (GlucamTM P-20 Distearate Emollient) was classified 
as practically non-irritating in rabbits (number and strain not stated) when tested at a concentration of 100%.31 
 
PEG-120 Methyl Glucose Dioleate 
 
 The ocular irritation potential of PEG-120 methyl glucose dioleate was evaluated in the Draize test using 5 male or 
female New Zealand albino rabbits.36   The test substance (100 µl) was instilled into one eye of each animal.  Instillation was 
followed by massaging for 30 seconds.  Untreated eyes served as controls.  Reactions were scored at 24 h, 48 h, 72 h, and 7 
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days post-instillation, and  maximum average Draize scores (MAS; range: 0 to 110) were determined. PEG-120 methyl 
glucose dioleate was classified as a slight irritant (maximum average Draize score = 8.8).  An in vitro assay was conducted to 
determine if there was a correlation with the in vivo Draize test conducted on rabbits.  Using sheep red blood cells, this in 
vitro assay assessed hemolysis and protein denaturation.  The extent of hemolysis was determined spectrophotometrically.  
Assay results for PEG-120 methyl glucose dioleate were as follows:  effective concentration that caused 50% hemolysis 
(H50) = 1,125.56 µg/ml; denaturation index (DI) = 12.82%; H50/DI = 87.80.  The Pearson and Spearman correlation 
coefficients between the log H50/DI and the MAS were 0.752 and 0.705, respectively.  Thus, PEG-120 methyl glucose 
dioleate was also classified as a slight irritant in the in vitro assay. 
   
 The ocular irritation potential of 100% PEG-120 methyl glucose dioleate (GlucamateTM DOE-120 Thickener) was 
evaluated in the Draize test using rabbits (number and strain not stated).32  The test substance did not induce ocular irritation.  
In comparative irritation tests, GlucamateTM DOE-120 Thickener (concentrations not stated) significantly reduced the ocular 
irritation induced by SLS and AOS in rabbits (number and strain not stated).  The 2 abbreviated chemical names were not 
defined. 
 
PEG-20 Methyl Glucose Sesquistearate 
 
 The ocular irritation potential of undiluted PEG-20 methyl glucose sesquisteaerate (Glucamate® SSE-20) was 
evaluated in the Draize test using 9 New Zealand albino rabbits.33  The test material (0.1 ml) was instilled into the right eye, 
and the left eye served as the untreated control.  The eyes of  3 and 6 rabbits were rinsed and unrinsed, respectively, after 
instillation.  Reactions were scored for up to 72 h post-instillation. It was concluded that the test material was a minimal 
transient ocular irritant. 

In another Draize test, the ocular irritation potential of PEG-20 methyl glucose sesquisteaerate (Glucamate® SSE-
20) (as 25% gravimetric aqueous suspension) was evaluated using 6 New Zealand white rabbits (6 months old).37  The 
procedure was similar to the one in the preceding study, except that none of the eyes were rinsed after instillation.  The test 
material was classified as a minimal ocular irritant.  

PEG-120 Methyl Glucose Trioleate  

In an ocular irritation test on PEG-120 methyl glucose trioleate (and) propylene glycol (and) water (GlucamateTM LT 
Thickener), the test substance (0.1 ml, concentration not stated) was instilled into the eyes of rabbits (number and strain not 
stated) according to the Draize protocol.34  None of the animals died.  A total maximum average Draize score of 2 (range = 0 
to 110) was reported at 1 h post-instillation, and a score of 0 was reported at 48 h post-instillation.  

Skin Irritation and Sensitization 
 
 Animal and human skin irritation/sensitization studies are summarized in Table 7.  Most of the results are classified 
as negative in these studies. 
 
Methyl Glucose Dioleate 

Animal 

The skin irritation potential of methyl glucose dioleate (Glucate DO, as 20% w/w mineral oil suspension) was 
evaluated in a Draize skin irritation test using 6 New Zealand albino rabbits.27   The test material (0.5 ml) was applied, under 
a 2.5 cm2 occlusive patch to clipped areas of intact or abraded skin.  The 2 test sites were on opposite sides of the vertebral 
column.  The trunk was then covered with an impermeable occlusive wrapping for 24 h.  Reactions were scored at 24 h and 
72 h post-application.  It was concluded that the test material was not a primary dermal irritant under the conditions of this 
test (PII =2.10).  

Human 
 
Predictive Testing 
 
 The skin irritation and sensitization potential of a body and hand cream containing 0.59% methyl glucose dioleate 
was evaluated in a repeated insult patch test (double blind conditions) that initially involved 111 healthy subjects (64 males, 
47 females; 18 to 74 years old).38  Of the 111, 109 completed the induction phase and 101 completed the challenge phase.  
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The test procedure comprised 9 sequential 24-h induction applications and 2 concurrently conducted 24-h challenge 
applications (1 at induction site and 1 at naive site).  The product was applied using a partially-occlusive patching device 
consisting of a 2 cm x 2 cm absorbent pad (immersed with 150 µl of product), centered on the adhesive-coated surface of a 2 
cm x 4 cm plastic film.  It was concluded that the product was neither a clinically significant skin irritant nor a sensitizer 
under the conditions of this study. 
  
Methyl Glucose Sesquistearate 
 
Animal 
 

Undiluted methyl glucose sesquistearate (Glucate® SS) was evaluated in a Draize dermal corrosion (tissue 
destruction) test using 6 New Zealand albino rabbits (3 males, 3 females).28  The test material (0.5 ml) was applied, under a 
1" x 1" occlusive patch, to clipped areas of intact or abraded skin.  The trunk was then covered with an impermeable 
occlusive wrapping for 4 h.  Reactions were scored for erythema/edema reactions at 4 h and 48 h post-application.  It was 
concluded that the test material was not corrosive (primary irritation index (PII = 0). 

The skin irritation potential of undiluted methyl glucose sesquistearate (Glucate® SS) was evaluated in a Draize 
skin irritation test using 6 New Zealand albino rabbits (3 male, 3 females).28  The test protocol was similar to the one in the 
preceding study, except that occlusive patches remained in place for 24 h and reactions were scored at 24 h and 72 h post-
application. It was concluded that the test material had a potential for mild irritation (PII = 1.13). 

Human 
 
Predictive Testing 
 

In a human skin irritation and sensitization study, methyl glucose sesquistearate (Glucate SS) was evaluated 
undiluted (100%, as supplied; 11 subjects) and at the following concentrations in water:  20% (12 subjects), 40% (11 
subjects), 60% (11 subjects), and 80% (10 subjects).39  Subjects (55 total, all healthy) comprising the 5 groups collectively 
were > 18 years old.  During induction, the test material (0.1 ml/cm2, under occlusive patch) was applied for 24 h, and this 
procedure was repeated for a total of 4 consecutive exposures per week for 3 weeks.  Because there was no visible evidence 
of skin irritation up to the 4th patch application in any of the test groups, undiluted test material was applied for the remainder 
of induction and during the challenge phase.  For patch applications 5 through 12, visible irritation (1+ reaction) was 
observed in one subject.  This 1+ reaction was not considered significant.  During challenge, initiated after a 2-week non-
treatment period, an occlusive patch was applied for 24 h to a new test site.   Reactions were scored at 24 h, 48 h, and 72 h 
post-removal.   There was no visible evidence of skin sensitization.  The test material did not act as a primary irritant or 
sensitizer in this study.   

 
A use test was performed to estimate the cutaneous (by clinical evaluation and self-assessment) and cosmetic (using 

a questionnaire) acceptability of a night cream containing 4% methyl glucose sesquistearate.40  Fifty-one female subjects (30 
to 55 years old) participated in the study, and were instructed to apply a standard amount of the product (equivalent to 
amount generally used) to the face once daily for 28 days (+/- 2 days).  The investigating dermatologist performed clinical 
examinations of facial skin on days 1 and 29.  A daily self-evaluation card was completed by each subject on days 1 to 28.  
An acceptability questionnaire was completed by each subject on day 29.  There was no evidence of an intolerance reaction 
or significant clinical aggravation (i.e., erythema, dryness, scaling, roughness, or retentive and inflammatory lesions in 
clinical examinations) in any of the subjects.  Additionally, none of the subjects presented subjective signs that were deemed 
relevant and probably caused by product application.  It was concluded that the product was well-tolerated, and, based on 
questionnaire results, that the product was judged favorably by the subjects. 

 
The skin sensitization potential of a night cream containing 4% methyl glucose sesquistearate was studied using a 

human repeated insult patch test (HRIPT)  involving 110 adult volunteers (between 18 and 70 years of age).41  Seven of the 
subjects started, but did not complete, the induction phase and were not involved in the challenge phase for reasons unrelated 
to conduct of the study.  During the 3-week induction period, the product (15 µL on filter paper disc in Finn chamber) was 
applied for 48 h (Mondays and Wednesdays) and 72 h (Fridays) to the left upper back 3 times per week.  Reactions were 
scored 15 to 20 minutes after patch removal.  The induction phase was followed by a 2-week non-treatment period.  During 
the challenge phase, one Finn chamber containing a fresh filter paper disc immersed with the product (15 µL) was applied for 
48 h to the area used for induction (left upper back).  A second chamber was applied for 48 h to a new site on the right upper 
back.  Reactions were scored 30 to 35 minutes after patch removal. Follow-up examinations were performed 24 h and 48 h 
later.  No adverse effects were observed in any of the 110 subjects during induction, and the same was true for the 103 
subjects who completed the challenge phase.  It was concluded that the product was neither a skin irritant nor a sensitizer. 
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Provocative Testing 
 

A  retrospective European survey of allergic contact reactions to cosmetics was conducted using data on 475 patients 
with contact allergy to cosmetic ingredients.42  The patients, treated at 5 European dermatology centers, were observed during 
a 4-month period (January–April 1996).  The test protocol was not stated.  One patient, at a center in Belgium, had an allergic 
reaction to methyl glucose sesquistearate (test concentration not stated). 
 
PPG-10 Methyl Glucose Ether 
 
Animal 
 

The skin irritation potential of 100% PPG-10 methyl glucose ether (GlucamTM P-10 Humectant) was evaluated 
according to an occlusive patch test procedure involving at least 6 rabbits (strain not stated).29  Patches (1" x 1") containing 
the test substance (0.5 ml) were applied for 24 h to abraded and intact sites that had been clipped free of hair.   The patches 
were secured with adhesive tape, and the entire trunk of each animal was wrapped with an impervious material.  The test 
substance was classified as a non-irritant.   
 
Human 
 
Predictive Testing 
 

In a human skin irritation and sensitization study, PPG-10 methyl glucose ether (Glucam P-10) was evaluated 
undiluted (100%, as supplied; 10 subjects) and at the following concentrations in water:  20% (12 subjects), 40% (10 
subjects), 60% (11 subjects), and 80% (10 subjects).43  Subjects (53 total, all healthy) comprising the 5 groups collectively 
were > 18 years old.  During induction, the test material (0.1 ml/cm2, under occlusive patch) was applied for 24 h, and this 
procedure was repeated for a total of 4 consecutive exposures per week for 3 weeks.  Because there was no visible evidence 
of skin irritation up to the 4th patch application in any of the test groups, undiluted test material was applied for the reminder 
of induction and during the challenge phase.  During challenge, initiated after a 2-week non-treatment period, an occlusive 
patch was applied for 24 h to a new test site.   Reactions were scored at 24 h, 48 h, and 72 h post-removal.   There was no 
visible evidence of skin irritation or sensitization during the study.  

 
In an HRIPT using occlusive patches, the skin sensitization potential of a face cream containing 0.8% PPG-10 

methyl glucose ether was evaluated using 54 healthy male and female subjects (18 to 65 years old).44  A Finn chamber (8 mm 
aluminum cup, affixed to Scanpor tape) containing a filter disk immersed with the product (20 µL) was used for patch testing.  
Test sites were either to the left or right side of the infrascapular area of the back.  During induction, patches were applied for 
48 h (on Mondays, and Wednesdays) and 72 h (on Fridays) during 3 consecutive weeks.  Reactions were scored by a 
dermatologist at 15 to 30 minutes after patch removal according to International Contact Dermatitis Research Group 
(ICDRG) criteria.  The challenge phase was initiated following a 2-week non-treatment period.  Challenge patches were 
applied to the original site and a new site for 48 h.  Reactions were scored at 30 minutes and 48 h after patch removal.  The 
product did not induce skin irritation or sensitization. 
   
PPG-20 Methyl Glucose Ether 

Animal 

The skin irritation potential of 100% PPG-20 methyl glucose ether (GlucamTM P-20 Humectant) was evaluated 
according to the preceding occlusive patch test procedure involving at least 6 rabbits (strain not stated).30  The test substance 
was classified as a non-irritant.  
 
Human 
 
Predictive Testing 
 
 In a human skin irritation and sensitization study, PPG-20 methyl glucose ether (Glucam P-20) was evaluated 
undiluted (as supplied) and at the following concentrations in water:  20%, 40%, 60%, and 80%.  Five groups of 11 healthy 
subjects (> 18 years old) were tested.45   Two of the initial 55 subjects withdrew prior to study initiation; the assigned test 
group for each was not stated.   During induction, the test material (0.1 ml/cm2, under occlusive patch) was applied for 24 h, 
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and this procedure was repeated for a total of 4 consecutive exposures per week for 3 weeks.  Because there was no visible 
evidence of skin irritation up to the 4th patch application in any of the test groups, undiluted test material was applied for the 
reminder of induction and during the challenge phase.  During challenge, initiated after a 2-week non-treatment period, an 
occlusive patch was applied for 24 h to a new test site.   Reactions were scored at 24 h, 48 h, and 72 h post-removal.   There 
was no evidence of skin irritation or sensitization during the study, and it was concluded that no visible evidence of skin 
damage was observed in any of the subjects tested.   
 
PPG-20 Methyl Glucose Ether Distearate 

PPG-20 methyl glucose ether distearate (GlucamTM P-20 Distearate Emollient), undiluted, was classified as a non-
irritant in a skin irritation test involving rabbits (number and strain not stated).31  Details relating to the test protocol were not 
stated. 
 
Methyl Gluceth-10 
 

In a human skin irritation and sensitization study,  methyl gluceth-10 (Glucam E-10) was evaluated undiluted (as 
supplied, 11 subjects) and at the following concentrations in water:  20% (10 subjects), 40% (12 subjects), 60% (10 subjects), 
and 80% (10 subjects).46   Subjects (53 total, all healthy) comprising the 5 groups collectively were > 18 years old.  During 
induction, the test material (0.1 ml/cm2, under occlusive patch) was applied for 24 h, and this procedure was repeated for a 
total of 4 consecutive exposures per week for 3 weeks.  Because there was no visible evidence of skin irritation up to the 4th 
patch application in any of the test groups, undiluted test material was applied for the reminder of induction and during the 
challenge phase.  During challenge, initiated after a 2-week non-treatment period, an occlusive patch was applied for 24 h to 
a new test site.   Reactions were scored at 24 h, 48 h, and 72 h post-removal.   There was no visible evidence of skin irritation 
or sensitization during the study.  
 
Methyl Gluceth-20 
 
 The skin irritation and sensitization potential of methyl gluceth-20 (Glucam E-20) was evaluated according to the 
preceding test procedure.47  The following concentrations (in distilled water) were tested:  20% (10 subjects), 40% (12 
subjects), 60% (12 subjects), 80% (13 subjects), and 100% (undiluted, as supplied; 9 subjects).  Each concentration was 
applied at a dose of 0.1 ml/cm2.  Subjects (56 total, all healthy) comprising the 5 groups collectively were > 18 years old.  
There was no evidence of skin irritation or sensitization during the study, and it was concluded that no visible evidence of 
skin damage was observed in any of the subjects tested.   

 
PEG-120 Methyl Glucose Dioleate 
 
Animal 

 
The skin irritation potential of 100% PEG-120 methyl glucose dioleate (GlucamTM DOE-120 Thickener) was 

evaluated using rabbits (number and strain not stated).32  Details relating to the test protocol were not included.  A primary 
irritation index of 0.45 (range: 0 to 8) was reported.   
 
Human 
 
Provocative Testing 
 
 The skin sensitization potential of a face and body wash containing 5% PEG-120 methyl glucose dioleate was 
evaluated in an HRIPT (occlusive patches) involving 53 atopic volunteers.48  The product was diluted with water to a 
concentration of 10% (effective concentration = 0.5%), and a 20 µl volume of diluted product was applied to the skin using a 
Finn chamber (inner diameter = 8 mm; surface = 50 mm2).  Reactions were scored according to ICDRG criteria.  Additional 
details relating to the patch test procedure were not included. Slight erythema was observed in 12 subjects during induction; 
however, these reactions were considered normal for the product type class evaluated. Slight erythema was observed in 3 
subjects during the challenge phase.  The authors concluded that the product had moderate skin compatibility, based on the 
irritation reactions observed, but that repeated applications did not induce any allergic reactions. 
 
Predictive Testing 
 
 In a study involving 51 adult subjects , the skin irritation and sensitization potential of PEG-120 methyl glucose 
dioleate was evaluated.49  An occlusive patch (1.5" x 2") containing a 25% aqueous solution of the test material (0.15 ml) was 
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applied to the upper back, between the scapulae, for 24 h.  This procedure was repeated 3 times per week for a total of 10 
induction applications.  Following a 2-week non-treatment period, a 24-h challenge patch was applied to the original site and 
to a new site (volar forearm).  Sites were evaluated at 24 h and 48 h post-application.  It was concluded that , under the 
conditions of this study, the test material did not have skin irritation or sensitization potential.     

 
PEG-20 Methyl Glucose Sesquistearate 

Animal 

Undiluted PEG-20 methyl glucose sesquistearate (Glucamate® SSE-20) was evaluated in a Draize dermal corrosion 
(tissue destruction) test using 6 New Zealand albino rabbits (3 males, 3 females).33  The test  material (0.5 ml) was applied, 
under a 1" x 1" occlusive patch, to clipped areas of intact or abraded skin.  The trunk was then covered with an impermeable 
occlusive wrapping for 4 h.  Reactions were scored for erythema/edema reactions at 4 h and 48 h post-application.  It was 
concluded that the test material was not corrosive (primary irritation index (PII = 0). 

The skin irritation potential of undiluted PEG-20 methyl glucose sesquistearate (Glucamate® SSE-20) was 
evaluated in a Draize skin irritation test using 6 New Zealand albino rabbits (3 male, 3 females).33  The test protocol was 
similar to the one in the preceding study, except that occlusive patches remained in place for 24 h and reactions were scored 
at 24 h and 72 h post-application. It was concluded that the test material had a potential for mild irritation (PII = 1.08).        

Human 
 
Predictive Testing 
 

The skin irritation and sensitization potential of PEG-20 methyl glucose sesquistearate (Glucamate® SSE-20) was 
evaluated according to the test procedure for the human skin irritation and sensitization study (repeated insult occlusive patch 
test) on methyl gluceth-20 in an earlier section of this report.50  The following concentrations (in distilled water) were tested:  
20% (11 subjects), 40% (10 subjects), 60% (11 subjects), 80% (11 subjects), and 100% (undiluted, as supplied; 12 subjects).  
Each concentration was applied at a dose of 0.1 ml/cm2.  Subjects (55 total, all healthy) comprising the 5 groups collectively 
were ≥ 18 years old.  Because the 80% concentration induced only very slight erythema (only induction reactions observed; 
patch applications 2 through 4) during induction, all subsequent patch applications (all subjects) were at a concentration of 
100%.  The reaction classified as very slight erythema (to 80% concentration) was not deemed significant irritation.  For 
patch applications 5 through 12, skin irritation was observed in 3 subjects tested with 100%, classifying the material as a skin 
fatiguing agent at that concentration.  Challenge reactions were not observed in any of the subjects.   The test material did not 
cause primary skin irritation or sensitization in this study.  

 
A 4-week use test was performed to assess the acceptability (i.e., the good tolerance under normal use conditions) of 

an exfoliant scrub containing 5.2% PEG-20 methyl glucose sesquistearate.51  Forty-two healthy female volunteers (19 to 65 
years old; Fitzpatrick skin types I to IV) participated in the study.  On day 1, the product was applied to wet skin of the face 
and neck, followed by rinsing, at the investigating center.  Subsequent applications were made at home twice per week for 28 
± 2 consecutive days.  Acceptability was evaluated daily at home by each volunteer, and visual examinations of application 
areas (face and neck) were performed by the investigating dermatologist (before day 1 and on day 29).  Volunteers also 
completed a questionnaire at the end of the study.  None of the subjects had skin reactions/clinical signs that were related to 
product application.  However, the sensation described as very slight pulling in one subject was attributed to product 
application, and 2% of the volunteers experienced discomfort that was related to product application.  It was concluded that 
the product had “good acceptability” after application under normal conditions of use. 

PEG-120 Methyl Glucose Trioleate  

A skin irritation test on PEG-120 methyl glucose trioleate (and) propylene glycol (and) water (GlucamateTM LT 
Thickener) was performed using rabbits (number and strain not stated).34  The test substance (0.5 ml, concentration not 
stated) was applied under semi-occlusive conditions, and additional details relating to the test protocol were not included.  
None of the animals died.  A primary irritation index of 0.3 (range: 0 to 8) was reported, and the test substance was classified 
as slightly irritating.     

 
The skin sensitization  potential of  PEG-120 methyl glucose trioleate (and) propylene glycol (and) water 

(GlucamateTM LT Thickener) was evaluated in the maximization test using guinea pigs (number and strain not stated).34  
Induction and challenge applications at various doses were made, and additional details relating to the test protocol were not 
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included.  None of the animals died.  A sensitization index of 0 was reported and the test substance was classified as a non-
sensitizer. 

 

Case Reports 
 

Methyl Glucose Dioleate 
 
 A 27-year-old female presented with widespread eczema of the legs, arms, and face, approximately 8 h after 
application of an insect repellant.52  Methyl glucose dioleate is the main component of an ingredient of the repellant, Isolan 
DO (a water-in-oil emollient and emulsifier).  Patch testing with the repellant yielded a positive reaction after 3 days 
(?+D2/++ D3).  Patch testing with Isolan DO (3% in paraffin oil) yielded positive reactions after 2 and 3 days ++D2/+++D3).  
Results were negative when Isolan DO (3% in paraffin) was patch tested on 10 control subjects. 
 
 Allergic contact dermatitis (widespread, persistent itching dermatitis [erythema and edema]) was observed in a 39-
year-old male a day after using the same insect repellant mentioned in the preceding case report.53  In an open patch test of 
the repellant, an itching erythematous reaction was observed a few hours (exact time not stated) after patch application.  
Patch testing with methyl glucose dioleate (10% in petrolatum) revealed positive reactions after 2 and 3 days 
(+++D2/+++D3). 
 
 After self-medication with a paste containing methyl glucose dioleate for treatment of a suspected interdigital 
mycosis (left foot), a 30-year-old female presented with an itchy dermatitis (erythema and edema) of the legs and abdomen.54  
Patch testing with the paste revealed positive reactions after 2 and 3 days (++D2/+++D3).  Patch testing with methyl glucose 
dioleate (10% in petrolatum) revealed a positive reaction only on day 3 (++D3); results were negative in 5 control subjects. 
 
 A 60-year-old presented with erythematovesicular lesions on both legs and itch after using a topical antibiotic, for 
treatment of leg ulcers, for 15 days.55  After patch testing with individual ingredients of the antibiotic, only one of the 
ingredients, methyl glucose dioleate ( 5% in petrolatum), yielded a positive reaction (++) after 2 and 3 days.  In another test 
(repeated open application test [ROAT]), the patient had a strongly positive reaction to methyl glucose dioleate (5% in 
petrolatum) after 4 days.  This reaction was said to have increased for 2 days after discontinuation at day 4.  Test results 
(ROAT) were negative in 5 control subjects. 
 
 A 4-day history of a pruritic, erythematovesicular dermatitis of the legs, trunk, and face was reported for a 72-year-
old female who used an ointment for treatment of a traumatic leg ulcer.56  The dermatitis began on the left leg 5 days after 
initial treatment with the ointment and spread to the other leg, trunk, and face.  Patch testing with the ointment yielded a 
strong positive reaction, which led to further spread of the dermatitis to the face, ears, and upper trunk.  Subsequent patch 
testing identified an ingredient (contains methyl glucose dioleate and oleic acid) of the ointment as the source of the reaction.  
Patch testing with methyl glucose dioleate (5% in petrolatum) yielded positive reactions after 2 days (+ reaction) and 3 days 
(++ reaction); reactions were negative in 10 control subjects. 
 
Methyl Glucose Sesquistearate, Methyl Glucose Dioleate, 
Methyl Gluceth-20, and PPG-20 Methyl Glucose Ether 
 
 A 22-year-old woman presented with a papular/vesicular eruption after using a lotion or facial cream that contained 
methyl glucose sesquistearate.  When the patient was patch-tested with this ingredient (5% in petrolatum), results were 
positive at 96 h or 48 h.57  Patch test results for methyl glucose sesquistearate (5% in petrolatum) in 20 control subjects were 
negative. Positive patch test results were also reported when the patient was patch tested with methyl glucose dioleate (5% in 
petrolatum).  Methyl gluceth-20 and PPG-20 methyl glucose ether (each at 5%  in petrolatum) yielded negative patch test 
results in this patient. 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
 
 Studies on the reproductive and developmental toxicity of methyl glucose polyethers and esters were not found in 
the published literature. 
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GENOTOXICITY 
 
PEG-120 Methyl Glucose Dioleate 
 
 In the Ames plate incorporation test, the genotoxicity of  PEG-120 methyl glucose dioleate (in ethanol) was 
evaluated at doses up to 5000 µg/plate, with or without metabolic activation, using Escherichia coli strain WP2 uvrA and the 
following Salmonella typhimurium strains:  TA98, TA100, TA1535, and TA1537.58   Appreciable toxicity was not observed.  
It was concluded that PEG-120 methyl glucose dioleate was not genotoxic in any of the bacterial strains tested, with or 
without metabolic activation. 
 
PEG-120 Methyl Glucose Trioleate 
 
 The genotoxicity of PEG-120 methyl glucose trioleate (Glutamate LT, doses up to 5000 µg/plate) in water was 
evaluated with or without metabolic activation using Escherichia coli strain WP2 uvrA and the following Salmonella 
typhimurium strains:  TA98, TA100, TA1535, and TA1537.59  The positive controls without activation were:  2-(2-furyl)-3-
(5-nitro-2-furyl)acrylamide (AF-2, for strains TA98, TA100, and WP2uvrA), sodium azide (for strain TA1535), and 9-
aminoacridine (9-AA, for strain TA1537).  With activation, 2-aminoanthracene (2-AA) served as the positive control for all 5 
strains.  Cytotoxicity was not observed over the range of doses tested.  It was concluded that, under the conditions of this test, 
PEG-120 methyl glucose trioleate was non-genotoxic.  All positive controls were genotoxic. 
 
Methyl-α-D-Glucopyranoside (Methyl Glucoside) 
 
 The potential of  methyl-α-D-glucopyranoside as an inhibitor of spontaneous mutagenesis in plate incorporation 
assays was investigated using Escherichia coli strains derived from the K12 subline.60  Methyl-α-D-glucopyranoside is 
known to depress intracellular cyclic AMP (cAMP) levels more effectively than glucose.  Stationary phase Escherichia coli 
k12 trp (amber) cells supplied (by conjugation) with the Muc+ mutation-enhancing IncP plasmid pKM101 were exposed to 
UV light.  When compared to cultures grown on a defined minimal medium, the numbers of spontaneous Valr and Lac+ 
mutations appearing on the selective plates tended to be lowest in cultures that had been supplemented with methyl-α-D-
Glucopyranoside (0.2% w/v).  Thus, methyl-α-D-glucopyranoside had an antigenotoxic effect.    
   

CARCINOGENICITY 
 
 Studies on the carcinogenicity of methyl glucose polyethers and esters were not found in the published literature. 
 

SUMMARY 

The safety of methyl glucose polyethers and esters as cosmetic ingredients is reviewed in this report.  The methyl 
glucose polyethers function as skin and hair conditioning agents, whereas, the methyl glucose esters function only as skin 
conditioning agents in cosmetic products.  Ingredients classified as both methyl glucose polyethers and esters based on their 
chemical structures function as skin conditioning agents, surfactants, and viscosity increasing agents in cosmetic products. 

According to information supplied to the Food and Drug Administration (FDA) by industry as part of the Voluntary 
Cosmetic Registration Program (VCRP) in 2012, the following methyl glucose polyethers and esters are being used in 
cosmetic products:16  methyl glucose dioleate, methyl glucose sesquioleate, methyl glucose sesquistearate, PPG-10 methyl 
glucose ether, PPG-20 methyl glucose ether, PPG-20 methyl glucose ether distearate, methyl gluceth-10, methyl gluceth-20, 
PEG-120 methyl glucose dioleate, PEG-20 methyl glucose distearate, PEG-20 methyl glucose sesquistearate, and PEG-120 
methyl glucose trioleate. 

  Results from a survey of ingredient use concentrations provided by the Personal Care Products Council in 2012 and 
2013 indicate that, collectively, the ingredients mentioned above and an additional ingredient, methyl glucose 
sesquiisostearate, are being used at concentrations up to 15% in rinse-off and leave-on products.  The 15% maximum use 
concentration in rinse-off products relates to methyl gluceth-10 and methyl gluceth-20 in skin cleansing products.  For leave-
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on products, the 15% maximum use concentration relates to methyl gluceth-10 in face and neck creams, lotions, and powders 
(not sprays). 

The survey results provided by the Personal Care Products Council also included a use concentration for the newly 
reported VCRP use(s) of methyl glucose sesquistearate (13 products - 1% maximum use concentration), but not PEG-20 
methyl glucose sesquistearate (1 product), in lipsticks.  Additionally, a maximum use concentration of 0.05% for PEG-20 
methyl glucose distearate in lipsticks was reported in this survey.  Uses of  methyl glucose sesquistearate and PEG-20 methyl 
glucose sesquistearate, but not PEG-20 methyl glucose distearate, in lipsticks were also reported in FDA’s VCRP. 

The following ingredients are used in cosmetic aerosol/pump sprays:  PEG-20 methyl glucose sesquistearate, methyl 
gluceth-10, and methyl gluceth-20.  Additionally, the following ingredients may be used in face/body powders:  methyl 
glucose dioleate, methyl glucose sesquistearate,  PPG-10 methyl glucose ether, PPG -20 methyl glucose ether, methyl 
gluceth-10, methyl gluceth-20, PEG-120 methyl glucose dioleate, PEG-20 methyl glucose sesquistearate, and PEG-120 
methyl glucose trioleate.  Because these ingredients are used in aerosol/pump hair sprays or powders, they could possibly be 
inhaled. 

Toxicokinetic data on methyl glucose polyethers and esters reviewed in this safety assessment were not found in the 
published literature.  However, the Panel expected these ingredients to have low potential for skin penetration, based on their 
molecular weights, log kows, and other properties. 

In a study evaluating the pulmonary absorption of α-methyl-D-[U-14C]glucoside, the test material was injected into 
the trachea of rats.  After 3 h, the lungs and trachea were removed and assayed for unabsorbed radioactivity. The amount of 
test material absorbed was directly proportional to the concentration administered.        

Acute oral toxicity data (rats) on methyl glucose polyethers and esters (trade name materials) suggest that these 
ingredients are relatively non-toxic, based on reported LD50 values of > 5 g/kg.  In an acute dermal toxicity study (rats) on a 
trade name material identified as PEG-120 methyl glucose trioleate (and) propylene glycol (and) water (GlucamateTM LT 
Thickener), an LD50 of > 12 g/kg was reported.  Additional acute dermal toxicity data on this ingredient group were not 
available. 

The antimicrobial activity of  the following methyl glucose esters of medium- to long-chain fatty acids was studied 
using Zygosaccharomyces bailii Y-7254 (yeast strain) and Lactobacillus fructivorans B-4000 (bacterial strain): lauric (C12), 
myristic (C14), palmitic (C16), stearic (C18), and oleic (C18:1) acids.  These esters were evaluated at concentrations of 0.1, 0.5, 
and 1% in broth suspensions.  Methyl glucose monoesters with lauric (C12), or myristic acid (C14) caused greater growth 
inhibition than those with longer-chain fatty acids.  The least inhibition was associated with methyl glucose oleate (C18:1).  

In ocular irritation tests involving rabbits, the following ingredients (all tradename materials) induced no ocular 
irritation to mild ocular irritation when tested undiluted:  methyl glucose sesquistearate, PPG-10 methyl glucose ether, PPG-
20 methyl glucose ether, PPG-20 methyl glucose ether distearate, PEG-120 methyl glucose dioleate, PEG-20 methyl glucose 
sesquistearate, and PEG-120 methyl glucose trioleate.  Methyl glucose dioleate was also non-irritating to the eyes of rabbits 
at a concentration of 20% or 25%, and PEG-20 methyl glucose sesquistearate was minimally irritating at a concentration of 
25%.  

The following tests were performed using trade name materials.  In animal (rabbit) studies, methyl glucose dioleate 
(20% mineral oil suspension), undiluted PPG-10 methyl glucose ether, undiluted PPG-20 methyl glucose ether, undiluted 
PPG-20 methyl glucose distearate, and undiluted PEG-120 methyl glucose dioleate were classified as non-irritants. Undiluted 
methyl glucose sesquistearate was classified as non-corrosive in one study involving rabbits, whereas, in another study 
(rabbits), it was classified as having mild skin irritation potential. The same was true for undiluted PEG-20 methyl glucose 
sesquistearate in similar studies involving rabbits.  PEG-120 methyl glucose trioleate (concentration not stated) was classified 
as slightly irritating to the skin of rabbits.  It was also classified as a non-sensitizer in a guinea pig maximization test; the test 
concentration was not stated.  
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A night cream containing 4% methyl glucose sesquistearate was well-tolerated (i.e., no erythema or inflammatory 
lesions) in a 4-week cosmetic use test.  In another 4-week cosmetic use test, an exfoliant scrub containing 5.2% PEG-20 
methyl glucose sesquistearate was classified as having good acceptability, i.e., no skin reactions/clinical signs that were 
related to product application.  The following ingredients (trade name materials and 1 product) were classified as non-irritants 
and non-sensitizers in human repeated insult patch tests:  methyl glucose dioleate (0.59% in body and hand cream), methyl 
glucose sesquistearate (up to100%), PPG-10 methyl glucose ether (up to100%), PPG-20 methyl glucose ether (up to 80% 
aqueous), methyl gluceth-10 (up to 100%), methyl gluceth-20 (up to 100%), PEG-120 methyl glucose dioleate (25% 
aqueous), and PEG-20 methyl glucose sesquistearate (up to 100%).  A retrospective European survey of allergic contact 
reactions to cosmetics was conducted using data on 475 patients with contact allergy to cosmetic ingredients.  One patient, at 
center in Belgium, had an allergic reaction to methyl glucose sesquistearate (test concentration not stated).  

Positive patch test reactions to methyl glucose dioleate were observed in various case reports.  An insect repellant 
(main component of 1 ingredient = methyl glucose dioleate) induced contact dermatitis in 2 patients.  Patch test results for the 
repellant were positive in the 2 patients, but negative in 10 control subjects.  One of the 2 patients was patch tested with 
methyl glucose dioleate (10% in petrolatum), and results were negative.  Dermatitis was observed in 2 additional patients 
after application of a paste (to treat suspected mycosis) and a topical antibiotic (for leg ulcer), both containing methyl glucose 
dioleate, respectively.  Patch test results for methyl glucose dioleate (10% in petrolatum) were positive in one patient, but 
negative in 5 control patients.  For the other patient, similar patch test results at a lower concentration (5% in petrolatum) 
were reported.  A positive patch test reaction to methyl glucose dioleate (5% in petrolatum) was observed in another patient 
who had used an ointment containing methyl glucose dioleate to treat a leg ulcer.  Patch test results were negative in 10 
control subjects.    

Dermatitis was also observed in a patient after using a lotion or facial cream containing methyl glucose 
sesquistearate.  Patch test results for the ingredient (5% in petrolatum) were positive in the patient, but negative in 20 control 
subjects.  Additional patch tests revealed a positive reaction to methyl glucose dioleate (5%) in petrolatum in the patient, and 
negative reactions to PPG-20 methyl glucose ether and methyl gluceth-20 (both at 5% in petrolatum). 

PEG-120 methyl glucose dioleate and PEG-120 methyl glucose trioleate were not genotoxic in the Ames test 
(Salmonella typhimurium and Escherichia coli strains) at doses up to 5,000 µg/plate with or without metabolic activation.  As 
a defined minimal medium supplement, methyl-α-D-glucopyranoside had antigenotoxic activity in stationary phase 
Escherichia coli k12 trp (amber) cells, supplied (by conjugation) with the Muc+ mutation-enhancing IncP plasmid pKM101, 
exposed to UV light.   

 
Repeated dose toxicity, reproductive and developmental toxicity, or carcinogenicity data on methyl glucose 

polyethers and esters were not identified in the published literature. 

DISCUSSION 
   

No repeated dose toxicity, reproductive and developmental toxicity, or carcinogenicity data were available. Limited 
genotoxicity data and robust dermal irritation and sensitization data were available. After reviewing the available data, 
including the molecular weights, log kows, and other properties of these ingredients, the Panel concluded that there would be 
no significant skin penetration of these ingredients, as used in cosmetic products, or systemic exposure for most of the uses of 
these ingredients. 

 
  Uses of three ingredients in lipsticks raised the concern about repeated ingestion as a route of exposure.  There was, 

however, some confusion regarding use of these ingredients in lipsticks.  Information from FDA’s 2013 VCRP database 
indicated uses of methyl glucose sesquistearate and PEG-20 methyl glucose sesquistearate in lipsticks.  Use concentration 
data were supplied by the Personal Care Products Council for methyl glucose sesquistearate and PEG-20 methyl glucose 
distearate (not reported in the VCRP) in lipsticks, but no use concentration data were available for PEG-20 methyl glucose 
sesquistearate.  The absence of use concentration data for PEG-20 methyl glucose sesquistearate in lipsticks was particularly 
concerning because no systemic toxicity data sufficient to support the safety of uses in lipsticks were available.  Until such 
information is available, the Panel determined that the data are insufficient for evaluating the safety of these methyl glucose 
polyethers and esters in lipsticks.  Use concentration data are needed for PEG-20 methyl glucose sesquistearate in lipsticks 
(or a determination that this ingredient is not actually used in lipsticks).  Regardless, two ingredients clearly are used in 
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lipsticks and, so that the Panel can assess the risks of ingestion, adequate repeated-dose oral toxicity data or other appropriate 
systemic toxicity data are needed. 

 
The Panel discussed the potential effect that methyl glucose would have on glucose metabolism, were these 

ingredients to be absorbed and metabolized.  As previously noted, however, no significant systemic availability of these 
ingredients would result from cosmetic use. While there were no available metabolism data, the potential for complete 
deesterification of these ingredients to produce methyl glucose was considered insignificant, and the understanding that 
methyl glucose does not interfere with glucose metabolism was also considered.  Overall, therefore, any impact of dermal 
application of these ingredients on glucose metabolism would be very unlikely.  Regarding the extent of esterification of the 
methyl glucose esters, the International Cosmetic Ingredient Dictionary and Handbook states that, by convention, esters are 
monoesters unless stated otherwise.  

 
The Panel discussed the issue of incidental inhalation exposure from aerosol and pump hair sprays, body and hand 

sprays, and face/body powders.   Inhalation toxicity data were not available.  However, the Panel considered pertinent data 
indicating that incidental inhalation exposures to these ingredients in such cosmetic products would not cause adverse health 
effects, including data characterizing the potential for these ingredients to cause acute oral/dermal toxicity, ocular or dermal 
irritation or sensitization.  The Panel noted that 95% – 99% of droplets/particles produced in cosmetic aerosols would not be 
respirable to any appreciable amount.  The potential for inhalation toxicity is not limited to respirable droplets/particles 
deposited in the lungs.  However, 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 source 
of toxicologic concern.  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.  

 
Although there are data gaps in this report, the Panel concluded that the interrelationships between molecular 

structures and physicochemical and biological characteristics (i.e., structure-property relationships), in conjunction with their 
functions and concentrations in cosmetics, allow grouping these ingredients together and interpolating the available 
toxicological data to support the safety of the entire group, except as discussed below. 
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CONCLUSION 
 

 The CIR Expert Panel concluded that these cosmetic ingredients are safe in the present practices of use and 
concentration described in this safety assessment, with the exception that the available data are insufficient for evaluating the 
safety of methyl glucose sesquistearate, PEG-20 methyl glucose sesquistearate, and PEG-20 methyl glucose distearate in 
lipstick products.   
 
 
Esters 
methyl glucose caprylate/caprate* 
methyl glucose dioleate 
methyl glucose isostearate* 
methyl glucose laurate* 
methyl glucose sesquicaprylate/ 
sesquicaprate* 
methyl glucose sesquicocoate* 
methyl glucose sesquiisostearate 
methyl glucose sesquilaurate* 
methyl glucose sesquioleate 
methyl glucose sesquistearate

 
Polyethers 
PPG-10 methyl glucose ether 
PPG-20 methyl glucose ether 
PPG-25 methyl glucose ether* 
methyl gluceth-10 
methyl gluceth-20

 
Esters and polyethers 
PEG-120 methyl glucose dioleate 
PEG-20 methyl glucose distearate 
PEG-80 methyl glucose laurate* 
PEG-20 methyl glucose 
sesquicaprylate/ sesquicaprate* 
PEG-20 methyl glucose 
sesquilaurate* 
PEG-20 methyl glucose 
sesquistearate 
PEG-120 methyl glucose 
triisostearate* 
PEG-120 methyl glucose trioleate 
PPG-20 methyl glucose ether 
acetate* 
PPG-20 methyl glucose ether 
distearate 

 
 
Were ingredients in this group not in current use to be used in the future (indicated by *), the expectation is that they would 
be used in product categories and at concentrations comparable to others in the group. 
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Figure 1.  Methyl Glucose Laurate synthesis and PEG-80 Methyl Glucose Laurate synthesis 
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Table 1.  Definitions and functions of the ingredients in this safety assessment.1  

(The italicized text below represents additions made by CIR staff.) 
Ingredient CAS No. Definition  Function 
Esters 
Methyl Glucose 
Caprylate/Caprate 
[473802-96-9] 

Methyl Glucose Caprylate/Caprate is the ester of methyl glucoside and a mixture of 
caprylic and capric acids. 

Skin-
Conditioning 
Agents - 
Emollient 

Methyl Glucose Dioleate 
122703-32-6 
[82933-91-3] 

Methyl Glucose Dioleate is the diester of a methyl glucoside and oleic acid. Skin-
Conditioning 
gents - 
Emollient 

Methyl Glucose 
Isostearate 

Methyl Glucose Isostearate is the ester of methyl glucoside and Isostearic Acid. Skin-
Conditioning 
Agents - 
Emollient 

Methyl Glucose Laurate Methyl Glucose Laurate is the ester of methyl glucoside and lauric acid.  
Methyl Glucose 
Sesquicaprylate/ 
Sesquicaprate 
[473802-96-9] 

Methyl Glucose Sesquicaprylate/Sesquicaprate is a mixture of mono- and diesters of a 
methyl glucoside and caprylic and capric acids. 

Skin-
Conditioning 
Agents - 
Emollient 

Methyl Glucose 
Sesquicocoate 

Methyl Glucose Sesquicocoate is a mixture of mono- and diesters of a methyl glucoside 
and Coconut Acid. 

Skin-
Conditioning 
Agents - 
Emollient 

Methyl Glucose 
Sesquiisostearate 
[138985-20-3] 

Methyl Glucose Sesquiisostearate is a mixture of mono- and diesters of a methyl 
glucoside and isostearic acid. 

Skin-
Conditioning 
Agents - 
Emollient 

Methyl Glucose 
Sesquilaurate 

Methyl Glucose Sesquilaurate is a mixture of mono- and diesters of methyl glucoside 
and lauric acid. 

Skin-
conditioning 
Agents - 
Emollient 

Methyl Glucose 
Sesquioleate 

Methyl Glucose Sesquioleate is a mixture of mono- and diesters of a methyl glucoside 
and oleic acid. 

Skin-
Conditioning 
Agents - 
Emollient 

Methyl Glucose 
Sesquistearate 
68936-95-8 

Methyl Glucose Sesquistearate is a mixture of mono- and diesters of a methyl glucoside 
and stearic acid. 

Skin-
Conditioning 
Agents - 
Emollient 

Polyethers 
PPG-10 Methyl Glucose 
Ether 

PPG-10 Methyl Glucose Ether is the polypropylene glycol ether of methyl glucose 
wherein the number of propylene glycol repeat units has an average value of 10. 

Hair 
Conditioning 
Agents; Skin-
conditioning 
Agents-
Miscellaneous 

PPG-20 Methyl Glucose 
Ether 

PPG-20 Methyl Glucose Ether is the polypropylene glycol ether of methyl glucose 
wherein the number of propylene glycol repeat units has an average value of 20. 

Hair 
Conditioning 
Agents; Skin-
Conditioning 
Agents-
Miscellaneous 

PPG-25 Methyl Glucose 
Ether 

PPG-25 Methyl Glucose Ether is the polypropylene glycol ether of methyl glucose 
wherein the number of propylene glycol repeat units has an average value of 25. 

Hair 
Conditioning 
Agents; Skin-
Conditioning 
Agents-
Miscellaneous 

PPG-20 Methyl Glucose 
Ether Acetate 

PPG-20 Methyl Glucose Ether Acetate is the ester of PPG-20 Methyl Glucose Ether 
and acetic acid. 

Skin-
Conditioning 
Agents-
Miscellaneous 

PPG-20 Methyl Glucose 
Ether Distearate 

PPG-20 Methyl Glucose Ether Distearate is the diester of PPG-20 Methyl Glucose 
Ether and stearic acid. 

Skin-
Conditioning 
Agents - 
Emollient 

Methyl Gluceth-10 
[68239-42-9 generic to 
any length PEG] 

Methyl Gluceth-10 is the polyethylene glycol ether of methyl glucose wherein the 
number of ethylene glycol repeat units has an average value of 10. 

Skin-
Conditioning 
Agents-
Humectant 
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Table 1.  Definitions and functions of the ingredients in this safety assessment.1  

(The italicized text below represents additions made by CIR staff.) 
Ingredient CAS No. Definition  Function 
Methyl Gluceth-20 
68239-42-9 generic to 
any length PEG 

Methyl Gluceth-20 is the polyethylene glycol ether of methyl glucose wherein the 
number of ethylene glycol repeat units has an average value of 20. 

Skin-
Conditioning 
Agents-
Humectant 

Both Ester and Polyether  
PEG-120 Methyl 
Glucose Dioleate  
86893-19-8 

PEG-120 Methyl Glucose Dioleate is the polyethylene glycol ether of the diester of 
methyl glucose and oleic acid with an average of 120 moles of ethylene oxide.   

Surfactants- 
Cleansing 
Agents 

PEG-20 Methyl Glucose 
Distearate 

PEG-20 Methyl Glucose Distearate is the polyethylene glycol ether of the diester of 
methyl glucose and stearic acid with an average of 20 moles of ethylene oxide. 

Skin-
Conditioning 
Agents - 
Emollient; 
Surfactants- 
Emulsifying 
Agents  

PEG-80 Methyl Glucose 
Laurate 

PEG-80 Methyl Glucose Laurate is the polyethylene glycol ether of the ester of methyl 
glucose and lauric acid with an average of 80 moles of ethylene oxide. 

Skin-
Conditioning 
Agents - 
Emollient; 
Surfactants- 
Cleansing 
Agents; 
Surfactants- 
Solubilizing 
Agents   

PEG-20 Methyl Glucose 
Sesquicaprylate/ 
Sesquicaprate 

PEG-20 Methyl Glucose Sesquicaprylate/Sesquicaprate is the polyethylene glycol ether 
of the mono and diesters of methyl glucose and caprylic and capric acids with an 
average of 20 moles of ethylene oxide. 

Skin-
Conditioning 
Agents - 
Emollient; 
Surfactants- 
Emulsifying 
Agents 

PEG-20 Methyl Glucose 
Sesquilaurate 

PEG-20 Methyl Glucose Sesquilaurate is the polyethylene glycol ether of the mono and 
diesters of methyl glucose and lauric acid with an average of 20 moles of ethylene 
oxide. 

Skin-
Conditioning 
Agents - 
Emollient; 
Surfactants- 
Emulsifying 
Agents 

PEG-20 Methyl Glucose 
Sesquistearate 

PEG-20 Methyl Glucose Sesquistearate is the polyethylene glycol ether of the mono 
and diesters of methyl glucose and stearic acid with an average of 20 moles of ethylene 
oxide. 

Skin-
Conditioning 
Agents - 
Emollient; 
Surfactants- 
Emulsifying 
Agents 

PEG-120 Methyl 
Glucose Triisostearate 

PEG-120 Methyl Glucose Triisostearate is the polyethylene glycol ether of the triester 
of methyl glucose and isostearic acid with an average of 120 moles of ethylene oxide. 

Viscosity 
Increasing 
Agents - 
Aqueous 

PEG-120 Methyl 
Glucose Trioleate 

PEG-120 Methyl Glucose Trioleate is the polyethylene glycol ether of the triester of 
methyl glucose and oleic acid with an average of 120 moles of ethylene oxide. 

Skin-
Conditioning 
Agents - 
Emollient; 
Surfactants- 
Cleansing 
Agents; 
Viscosity 
Increasing 
Agents - 
Aqueous 
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Table 2.  Idealized structures, molecular weights, and logPow’s of ingredients in this safety assessment. 
Methyl Glucose 
Caprylate/Caprate 

 
wherein three R groups are hydrogen and one R group is a fatty acyl moiety 8 to 10 carbons long 

Methyl Glucose Dioleate 
(m.w. = 722 daltons)61 
 

 
wherein two R groups are hydrogen and two R groups are Ω-9 unsaturated fatty acyl moieties18 carbons long  

Methyl Glucose Isostearate 

 
wherein three R groups are hydrogen and one R group is a branched, fatty acyl moiety 18 carbons long 

Methyl Glucose Laurate 

 
wherein three R groups are hydrogen and one R group is a fatty acyl moiety 12 carbons long 

Methyl Glucose 
Sesquicaprylate/ 
Sesquicaprate 

 
wherein two or three R groups are hydrogen and the other R group(s) is (are) fatty acyl moiety (moieties) 8 to 
10 carbons long 

Methyl Glucose 
Sesquicocoate 

 
wherein two or three R groups are hydrogen and the other R group(s) is (are) fatty acyl moiety (moieties) 
resultant from the reaction of methyl glucoside and coconut acid 

Methyl Glucose 
Sesquiisostearate 

 
wherein two or three R groups are hydrogen and the other R group(s) is (are) branched, fatty acyl moiety 
(moieties) 18 carbons long 
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Methyl Glucose Sesquilaurate 

 
wherein two or three R groups are hydrogen and the other R group(s) is (are) fatty acyl moiety (moieties) 12 
carbons long 

Methyl Glucose Sesquioleate 

 
wherein two or three R groups are hydrogen and the other R group(s) is (are) Ω-9 unsaturated fatty acyl moiety 
(moieties) 18 carbons long 

Methyl Glucose 
Sesquistearate 
(m.w. = 460 daltons; logKOW 
≈ 7.09)4 
 

 
wherein two or three R groups are hydrogen and the other R group(s) is (are) fatty acyl moiety (moieties) 18 
carbons long 

PEG-120 Methyl Glucose 
Dioleate (structure from 
Chemical Abstracts Service 
Registry file)62  
(m.w. = 6037 daltons)63 

 
 

PEG-20 Methyl Glucose 
Distearate 

 
wherein two R groups are fatty acyl moieties18 carbons long and two R groups are polyethylene glycol chains, 
with a combined average length of 20 glycol repeat units 

PEG-80 Methyl Glucose 
Laurate 

 
wherein one R group is a fatty acyl moiety 12 carbons long and three R groups are polyethylene glycol chains, 
with a combined average length of 80 glycol repeat units 

PEG-20 Methyl Glucose 
Sesquicaprylate/ 
Sesquicaprate 

 
wherein one or two R group(s) is (are) fatty acyl moiety (moieties) 8 to 10 carbons long and the other R groups 
are polyethylene glycol chains, with a combined average length of 20 glycol repeat units 
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PEG-20 Methyl Glucose 
Sesquilaurate 

 
wherein one or two R group(s) is (are) fatty acyl moiety (moieties) 12 carbons long and the other R groups are 
polyethylene glycol chains, with a combined average length of 20 glycol repeat units 

PEG-20 Methyl Glucose 
Sesquistearate 
(m.w. = 1265 daltons)64 

 
wherein one or two R group(s) is (are) fatty acyl moiety (moieties) 18 carbons long and the other R groups are 
polyethylene glycol chains, with a combined average length of 20 glycol repeat units 

PEG-120 Methyl Glucose 
Triisostearate 
 

 
wherein three R group are fatty acyl moieties18 carbons long and the other R group is a polyethylene glycol 
chain, with an average length of 120 glycol repeat units 

PEG-120 Methyl Glucose 
Trioleate 
(m.w. = 6322 daltons)65 

 
wherein three R groups are Ω-9 unsaturated fatty acyl moieties 18 carbons long and the other R group is a 
polyethylene glycol chain, with an average length of 120 glycol repeat units 

PPG-10 Methyl Glucose Ether 
(m.w. = 797 daltons)66 

 
wherein R is hydrogen or a polypropylene glycol chain, with an average length of 10 glycol repeat units 

PPG-20 Methyl Glucose Ether 
(m.w. = 1300 daltons)67 

 
wherein R is hydrogen or a polypropylene glycol chain, with an average length of 20 glycol repeat units 

PPG-25 Methyl Glucose Ether 

 
wherein R is hydrogen or a polypropylene glycol chain, with an average length of 25 glycol repeat units 
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PPG-20 Methyl Glucose Ether 
Acetate 

 
wherein R is hydrogen, acetate, or a polypropylene glycol chain, with an average length of 20 glycol repeat 
units 

PPG-20 Methyl Glucose Ether 
Distearate 

 
wherein two R groups fatty acyl moieties are 18 carbons long and the other R groups are hydrogen, or a 
polypropylene glycol chain, with an average length of 20 glycol repeat units 

Methyl Gluceth-10 
(m.w. = 634 daltons)68 

 
wherein R is hydrogen or a polyethylene glycol chain, with an average length of 10 glycol repeat units  

Methyl Gluceth-20 
(m.w. = 1074 daltons)68 

 
wherein R is hydrogen or a polyethylene glycol chain, with an average length of 20 glycol repeat units 
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Table 3. Physical Properties of Methyl Glucose Polyether and Ester Trade Name Materials6 

Ingredient Trade Name Form 

Methyl glucose dioleate GlucateTM DO Emulsifier (TN1) Amber viscous liquid 

Methyl glucose sesquistearate GlucateTM SS Emulsifier (TN2) Off white flakes 

PPG-10 methyl glucose ether GlucamTM P-10 Humectant (TN3) Pale yellow viscous liquid 

PPG-20 methyl glucose ether GlucamTM P-20 Humectant (TN4) Pale yellow medium viscosity liquid 

PPG-20 methyl glucose ether distearate GlucamTM P-20 Distearate Emollient (TN5) Pale amber liquid 

Methyl gluceth-10 GlucamTM E-10 Humectant (TN6) Pale yellow medium viscosity liquid 

Methyl gluceth-20 GlucamTM E-20 Humectant (TN7) Pale yellow thin liquid 

PEG-120 methyl glucose dioleate GlucamateTM DOE-120 Thickener (TN8) Pale yellow waxy solid flake 

PEG-120 methyl glucose dioleate 
GlucamateTM DOE-120 Syrup Thickener 
(TN9) Pale yellow high viscosity liquid 

PEG-20 methyl glucose sesquistearate GlucamateTM SSE-20 Emulsifier (TN10) Pale yellow soft liquid 

PEG-20 methyl glucose trioleate (and) propylene 
glycol (and) water GlucamateTM LT Thickener (TN11) Pale yellow liquid 

PEG-120 methyl glucose trioleate (and) 
propanediol GlucamateTM VLT Thickener (TN12) Pale yellow liquid 

 

 

 

Properties TN1* TN2 TN3 TN4 TN5 TN6 TN7 TN8 TN9 TN10 TN11 TN12

Odor Charac. Mild Mild Mild Charac. Mild Mild Mild Mild Mild Mild Mild

Acid Number, mg/g 7 10 0.8 0.8 2.1 1.2 0.8 1 max 0.8 1.2

Hydoxyl Value, mg/g 155 285 295 170 60 350-370 215 14-26 102

Active Content 40 70

Moisture, % wt. < 0.5 0.8 <1.0 < 1.0 <1.0 <1.0 < 1.0 < 0.5

Saponification Value, mg/g 155 133 0.8 1.3 65 1.1 max 0.8 14-26 15 45

Iodine Value 68 0.5 < 1.0 < 1.0 < 1.0 < 1.0 5 to 15 8 0.8

Color, Gardner 7 6 1 1 max 4 4 max 3 3

Melt Range, Class I, ˚C 48-55

Cloud Point, ˚C 75
pH, aqueous solution/as 
supplied 6 4.5-7.5 6 6 6.5 6.5

Ash, % wt. < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.25

*Full trade names for TN# abbreviations listed in Table 3; Charac. = characteristic 

Table 4. Properties From Technical Data Sheets on Methyl Glucose Polyether and Ester Trade Name Material5
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Specifications TN1* TN2 TN3 TN4 TN5 TN6 TN7 TN8 TN9 TN10 TN11 TN12

Acid Value, mg/g 0-8 0-11 0-1 0-1 0-2.5 0-1.5 0-1 0-1 0-1 0-1.5

Color, Gardner 0-8 0-7 0-1 0-1 0-5 0-4 0-4 0-4 7 max. 6 max.

Active Content, % wt 37-43 68-72

Viscosity, mPa·s 5,000 max.
2,500-
20,000

Melt Range, Class I, ˚C 48-55

Turbidity, NTU Neat @ 25 ˚C 0-20

Cloud  Point, ˚C 71-79

Hydroxyl Value, mg/g 140-165 285-305 160-180 50-70 350-370 205-225 14-26 95-110

Iodine Value 60-75 0-1 0-1 0-1 5 to 15 3 to 11 0-1

Moisture, % weight 0-0.5 0.1 0-1 0-1 0-1 0-1 0-0.5

Saponificafion Value, mg/g 145-160 125-140 0-1 0-1.5 58-72 0-1.5 14-26 9 to 20 40-50

pH, aqueous solution 5.5-8.0 4.5-7.5 4.5-7.5 4.5-7.5 4.5-8.0 5.5-8.0

Ash, % wt 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.25

Arsenic

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

< 2 ppm 
max.

Heavy Metals

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

< 20 ppm 
max.

Microbiological Count TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g TBC < 10/g

*Full trade names for TN# abbreviations listed in Table 3

Table 5. Specifications For Methyl Glucose Polyether and Ester Trade Name Materials5
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       Table 6. Current Frequency and Concentration of Use According to Duration and Type of Exposure Provided in 2012.16,17 
  MG Dioleate MG Sesquioleate MG Sesquiisostearate 
  # of Uses Conc. (%)  # of Uses Conc. (%) # of Uses Conc. (%) 

Exposure Type           
Eye Area NR NR NR NR NR NR 
Incidental Ingestion NR NR NR NR NR NR 
Incidental Inhalation- Sprays 4 NR NR NR NR NR 
Incidental Inhalation- Powders NR 0.6 NR NR NR NR 
Dermal Contact 10 0.2 to 0.6 1 NR NR NR 
Deodorant (underarm) NR NR NR NR NR NR 
Hair - Non-Coloring 1 4 NR NR NR 0.1 
Hair-Coloring NR NR NR NR NR NR 
Nail NR NR NR NR NR NR 
Mucous Membrane NR NR NR NR NR NR 
Baby Products NR NR NR NR NR NR 
Duration of Use         NR NR 
Leave-On 11 0.2 to 0.6 1 NR NR NR 
Rinse off NR 4 NR NR NR 0.1 
Diluted for (bath) Use NR NR NR NR NR NR 
Totals/Conc. Range 11 0.2 to 4 1 NR NR 0.1 
  MG Sesquistearate PPG-10 MG Ether PPG-20 MG Ether 
  # of Uses Conc. (%) # of Uses Conc. (%)  # of Uses Conc. (%) 

Exposure Type               
Eye Area 29 0.3 to 2 1 NR NR 0.5 
Incidental Ingestion 13 1 NR NR NR NR 
Incidental Inhalation- Sprays 7 NR 2 NR 8 0.1 to 1 
Incidental Inhalation- Powders NR 0.5 to 4 NR 0.8 1 0.4 
Dermal Contact 169 0.3 to 4 9 0.8  42 0.1 to 3 
Deodorant (underarm) NR NR NR NR 5 0.1 
Hair - Non-Coloring 2 0.5 to 2 11 2 14 NR 
Hair-Coloring NR NR 1 0.5 NR NR 
Nail NR 0.8 1 NR 1 NR 
Mucous Membrane 17 0.4 to 1 4 NR 2 NR 
Baby Products NR NR NR NR NR NR 

Duration of Use                 
Leave-On 161 0.3 to 4 11 0.8 to 2 36 0.1 to 3 
Rinse off 25 0.4 to 4 11 0.5  21 0.1 to 0.5 
Diluted for (bath) Use NR NR NR NR NR NR 
Totals/Conc. Range 186 0.3 to 4 22 0.5 to 2 57 0.1 to 3 

  
PPG-20 MG Ether 

Distearate  Methyl Gluceth-10 Methyl Gluceth-20 
  # of Uses Conc. (%) # of Uses Conc. (%) # of Uses Conc. (%)  
Exposure Type             
Eye Area NR NR 2 1 to 5 15 2 to 6 
Incidental Ingestion NR NR NR NR NR NR 
Incidental Inhalation- Sprays NR NR 1 1 12 0.5 to 2 
Incidental Inhalation- Powders NR NR NR 0.02 to 15 1 1 to 10 
Dermal Contact 2 4 63 0.02 to 15 386 0.04 to 15 
Deodorant (underarm) NR NR NR NR 3 NR 

Hair - Non-Coloring NR NR 10 
0.0003 to 

11 39 0.2 to 5 
Hair-Coloring NR NR NR NR NR NR 
Nail NR NR NR 5 3 2 to 5 
Mucous Membrane NR NR 6 0.02 207 0.04 to 6 
Baby Products NR NR NR NR NR NR 

Duration of Use                 
Leave-On 2 4 60 0.02 to 15 154 0.2 to 10 

Rinse off NR NR 13 
0.0003 to 

15 252 0.04 to 15 
Diluted for (bath) Use NR NR NR NR 22 0.08 to 1 

Totals/Conc. Range 2 4 73 
0.0003 to 

15 428  0.04 to 15 
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         Table 6. Current Frequency and Concentration of Use According to Duration and Type of Exposure Provided in 201217 

  PEG-120 MG Dioleate PEG-20 MG Distearate 
PEG-20 MG 

Sesquistearate 
  # of Uses Conc. (%)  # of Uses Conc. (%) # of Uses Conc. (%) 

Exposure Type                
Eye Area 3 6 NR NR 19 0.1 to 1 
Incidental Ingestion NR NR NR 0.05 1 NR 
Incidental Inhalation- Sprays 2 NR NR NR 1 0.9  
Incidental Inhalation- Powders NR 0.4 to 4 NR NR NR 1 to 10 
Dermal Contact 370 0.2 to 6 2 NR 121 0.1 to 10 
Deodorant (underarm) 1 NR NR NR NR NR 
Hair - Non-Coloring 74 0.1 to 2 1 NR 2 0.9 to 3 
Hair-Coloring NR NR NR NR 1 0.5 
Nail NR NR NR NR 1 1 to 3 
Mucous Membrane 292 0.2 to 4 NR 0.05 20 2 to 4 
Baby Products 4 1 NR NR NR NR 

Duration of Use               
Leave-On 11 0.4 to 4 3 0.05 88 0.1 to 10 
Rinse off 415 0.1 to 6 NR NR 40 0.5 to 6 
Diluted for (bath) Use 20 0.8 to 3 NR NR NR 2 
Totals/Conc. Range 446 0.1 to 6 3 0.05 128 0.1 to 10 
  PEG-120 MG Trioleate          
  # of Uses Conc. (%)           

Exposure Type                
Eye Area NR NR     

Incidental Ingestion NR NR     

Incidental Inhalation- Sprays NR 0.1     

Incidental Inhalation- Powders NR 0.1 to 0.5     

Dermal Contact 3 0.1 to 0.5     

Deodorant (underarm) NR NR     

Hair - Non-Coloring 4 NR     

Hair-Coloring NR NR     

Nail NR NR     

Mucous Membrane 1 0.1 to 0.5     

Baby Products NR NR     

Duration of Use                
Leave-On NR 0.1 to 0.5     

Rinse off 7 0.1 to 0.5     

Diluted for (bath) Use NR NR     

Totals/Conc. Range 7  0.1 to 0.5          
MG = Methyl Glucose; NR = Not Reported; Totals = Rinse-off + Leave-on Product Uses. 
Note: Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure type uses may not equal  
the sum total uses. 
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Table 7. Skin Irritation and Sensitization Studies 

Test Substance Animals/Subjects 
Doses/Concentrations 
Tested Procedure Results 

Animal Studies 
Methyl Glucose 
Dioleate (Glucate 
DO, as 20% 
gravimetric solution) 

6 New Zealand 
albino rabbits 

0.5 ml under 2.5cm2 
occlusive patch 

Application to sites (abraded or intact) 
on opposite sides of vertebral column 
for 24 h 

Non-irritant (primary 
irritation index [PII] = 
2.10).27 

Methyl Glucose 
Sesquistearate 
(Glucate® SS, 
undiluted) 

6 New Zealand 
albino rabbits 

0.5 ml under 1" x 1" 
occlusive patch 

Application to sites (abraded or intact) 
for 4 h 

Not corrosive (PII = 0).28 

Methyl Glucose 
Sesquistearate 
(Glucate® SS, 
undiluted) 

6 New Zealand 
albino rabbits 

0.5 ml under 1" x 1" 
occlusive patch 

Application to sites (abraded or intact) 
for 24 h 

Potential for mild 
irritation (PII = 1.13).28  

PPG-10 Methyl 
Glucose Ether 
(GlucamTM P-10 
Humectant, 
undiluted) 

6 rabbits (strain not 
stated) 

0.5 ml under  1" x 1" 
occlusive patch 

Application to sites (abraded or intact) 
for 24 h 

Non-irritant.29   

PPG-20 Methyl 
Glucose Ether 
(GlucamTM P-20 
Humectant, 
undiluted) 

6 rabbits (strain not 
stated) 

0.5 ml under  1" x 1" 
occlusive patch 

Application to sites (abraded or intact) 
for 24 h 

Non-irritant.30 

PPG-20 Methyl 
Glucose Ether 
Distearate (GlucamTM 
P-20 Distearate 
Emollient, undiluted) 

Rabbits (number and 
strain not stated) 

Not stated Not stated Non-irritant.31 

PEG-120 Methyl 
Glucose Dioleate 
(GlucamTM DOE-120 
Thickener, undiluted) 

Rabbits (number and 
strain not stated) 

Not stated Not stated PII = 0.45.32 

PEG-20 Methyl 
Glucose 
Sesquistearate 
(Glucamate® SSE-
20, undiluted) 

6 New Zealand 
albino rabbits 

0.5 ml under 1" x 1" 
occlusive patch 

Application to sites (abraded or intact) 
for 4 h 

Not corrosive (PII = 0).33 

PEG-20 Methyl 
Glucose 
Sesquistearate 
(Glucamate® SSE-
20, undiluted) 

6 New Zealand 
albino rabbits 

0.5 ml under 1" x 1" 
occlusive patch 

Application to sites (abraded or intact) 
for 24 h 

Potential for mild 
irritation (PII = 1.08).33 

PEG-120 Methyl 
Glucose Trioleate 
(and) propylene 
glycol (and) water 
(GlucamateTM LT 
Thickener, 
concentration not 
stated) 

Rabbits (number and 
strain not stated) 

0.5 ml applied under semi-
occlusive conditions 

Application period not stated Slightly irritating (PII = 
0.3).34 

PEG-120 Methyl 
Glucose Trioleate 
(and) propylene 
glycol (and) water 
(GlucamateTM LT 
Thickener) 

Guinea pigs (number 
and strain not stated) 

Various doses (not stated, 
induction and challenge) 

Maximization test Non-sensitizer (sensiti-
zation index = 0).34 
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Table 7. Skin Irritation and Sensitization Studies 

Test Substance Animals/Subjects 
Doses/Concentrations 
Tested Procedure Results 

Predictive Tests 

Methyl Glcose 
Dioleate (0.59% in 
body and hand 
cream) 

111 healthy subjects 
initially.  109 
completed induction 
phase; 101 completed 
challenge phase  

150 µl under 2 cm x 2 cm 
partially occlusive patch 

HRIPT; 24 h induction and challenge 
applications 

Non-irritant and non-
sensitizer.38 

Methyl Glucose 
Sesquistearate 
(Glucate® SS, up to 
100%) 

55 healthy subjects  Test concentrations = 20% 
aqueous (12 subjects), 40% 
aqueous (11 subjects), 60% 
aqueous (11 subjects), 80% 
aqueous (10 subjects), and 
100% (11 subjects).  0.1 
ml/cm2 under occlusive 
patch.  

HRIPT; 24 h induction and challenge 
applications.  Due to absence of skin 
irritation, undiluted material applied 
from 5th induction application through 
challenge in all subjects  

Non-irritant and non-
sensitizer.39 

Methyl Glucose 
Sesquistearate (4% in 
night cream) 

51 subjects Standard amount, 
equivalent to amount 
generally used 

In use test, application to face once 
daily for 28 days. 

No evidence of an 
intolerance reaction or 
significant clinical 
aggravation (i.e., 
erythema, dryness, 
scaling, roughness, or 
retentive and 
inflammatory lesions).40 

Methyl Glucose 
Sesquistearate (4% in 
night cream) 

110 volunteers 
initially.  103 
completed induction 
and challenge phases 

15 µl on filter paper disk in 
Finn chamber 

HRIPT: 48 h induction applications on 
Mondays and Wednesdays; 72 h 
induction application on Fridays; 48 h 
challenge application 

Non-irritant and non-
sensitizer.41 

PPG-10 Methyl 
Glucose Ether 
(GlucamTM P-10, up 
to 100%)  

53 healthy subjects Test concentrations = 20% 
aqueous (12 subjects), 40% 
aqueous (10 subjects), 60% 
aqueous (11 subjects), 80% 
aqueous (10 subjects), and 
100% (10 subjects).  0.1 
ml/cm2 under occlusive 
patch.  

HRIPT; 24 h induction and challenge 
applications.  Due to absence of skin 
irritation, undiluted material applied 
from 5th induction application through 
challenge in all subjects 

Non-irritant and non-
sensitizer.43 

PPG-10 Methyl 
Glucose Ether (0.8% 
in a face cream) 

54 subjects 20 µl on filter paper disk in 
Finn chamber (8 mm cup) 

HRIPT: 48 h induction applications on 
Mondays and Wednesdays; 72 h 
induction application on Fridays; 48 h 
challenge application 

Non-irritant and non-
sensitizer.44 

PPG-20 Methyl 
Glucose Ether  
GlucamTM P-20, up to 
100%) 

55 (5 groups of 11) 
healthy subjects 
initially; 53 
completed study. 2 
withdrew prior to 
study initiation 
(affected groups not 
stated) 

Test concentrations = 20% 
aqueous (~11 subjects), 
40% aqueous (~11 
subjects), 60% aqueous 
(~11 subjects), 80% 
aqueous (~11 subjects), and 
100% (~11 subjects).  0.1 
ml/cm2 under occlusive 
patch.  

HRIPT; 24 h induction and challenge 
applications.  Due to absence of skin 
irritation, undiluted material applied 
from 5th induction application through 
challenge in all subjects 

Non-irritant and non-
sensitizer.45 

Methyl Gluceth-10 
(Glucam E-10, up to 
100%) 

53 healthy subjects Test concentrations = 20% 
aqueous (10 subjects), 40% 
aqueous (12 subjects), 60% 
aqueous (10 subjects), 80% 
aqueous (10 subjects), and 
100% (11 subjects).  0.1 
ml/cm2 under occlusive 
patch.  

HRIPT; 24 h induction and challenge 
applications.  Due to absence of skin 
irritation, undiluted material applied 
from 5th induction application through 
challenge in all subjects 

Non-irritant and non-
sensitizer.46 
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Table 7. Skin Irritation and Sensitization Studies 

Test Substance Animals/Subjects 
Doses/Concentrations 
Tested Procedure Results 

Methyl Gluceth-20 
(Glucam E-20, up to 
100%) 

56 healthy subjects Test concentrations = 20% 
aqueous (10 subjects), 40% 
aqueous (12 subjects), 60% 
aqueous (12 subjects), 80% 
aqueous (13 subjects), and 
100% (9 subjects).  0.1 
ml/cm2 under occlusive 
patch.  

HRIPT; 24 h induction and challenge 
applications.  Due to absence of skin 
irritation, undiluted material applied 
from 5th induction application through 
challenge in all subjects 

Non-irritant and non-
sensitizer.47 

PEG-120 Methyl 
Glucose Dioleate 
(25% aqueous) 

51 subjects 0.15 ml on occlusive patch 
(1.5" x 2") 

HRIPT. 24 h induction and challenge 
applications.  

Non-irritant and non-
sensitizer.49 

PEG-20 Methyl 
Glucose 
Sesquistearate 
(Glucamate® SSE-
20, up to 100%) 

55 healthy subjects  Test concentrations = 20% 
aqueous (11 subjects), 40% 
aqueous (10 subjects), 60% 
aqueous (11 subjects), 80% 
aqueous (11 subjects), and 
100% (12 subjects).  0.1 
ml/cm2 under occlusive 
patch.  

HRIPT; 24 h induction and challenge 
applications.  Due to absence of skin 
irritation, undiluted material applied 
from 5th induction application through 
challenge in all subjects 

Classified as skin 
fatiguing agent due to 
skin irritation in 3 
subjects tested at 100% 
concentration; not a 
primary skin irritant.  
Non-sensitizer.50  

PEG-20 Methyl 
Glucose 
Sesquistearate (5.2% 
in exfoliant scrub) 

42 healthy subjects Not stated In use test, application to face twice 
daily for 28 days. 

No skin reactions/clinical 
signs related to product 
application.51 

PEG-20 Methyl 
Glucose 
Sesquistearate (5.2% 
in exfoliant scrub). 
Product diluted to 
10% aqueous 
(effective ingredient 
concentration = 
0.52%) 

54 healthy subjects 0.2 ml applied, under 
occlusive patch, to 50 mm2 
area. 

HRIPT; 48 ± 4 h application (induction 
days 1 through 8) and 72 ± 4 h 
application (induction days 3, 6, and 9); 
48 ± 4 h challenge application 

Non-irritant (mean 
irritation index = 0.010) 
and non-sensitizer.69 

Provocative Tests 

Methyl Glucose 
Sesquistearate 

475 contact allergy 
patients 

Not stated Retrospective European survey of 
allergic contact reactions to cosmetics.  
Patients observed over 4-month period. 
Test protocol not stated 

Allergic reaction in 1 
patient.42 

PEG-120 Methyl 
Glucose Dioleate 
(5% in face and body 
wash). Product 
diluted to 10% 
aqueous (effective 
ingredient 
concentration = 
0.5%) 

53 atopic volunteers 20 µl on occlusive patch in 
Finn chamber (inner 
diameter = 8 mm; surface = 
50 mm2) 

HRIPT. Details relating to test protocol 
not included.   

Slight erythema in 12 
patients during induction;  
slight erythema in 3 
during challenge. 
Moderate skin 
compatibility 
classification based on 
irritation reactions 
observed.  No allergic 
reactions.48    
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2013 FDA VCRP Data

Methyl Glucose Dioleate

05I - Other Hair Preparations 1

07C - Foundations 1

12D - Body and Hand (exc shave) 2

12F - Moisturizing 3

13B - Indoor Tanning Preparations 4

Total 11

Methyl Glucose Sesquioleate

12F - Moisturizing 1

Total 1

Methyl Glucose Sesquistearate

03D - Eye Lotion 19

03E - Eye Makeup Remover 1

03F - Mascara 2

03G - Other Eye Makeup Preparations 7

05F - Shampoos (non-coloring) 1

05I - Other Hair Preparations 1

07C - Foundations 3

07E - Lipstick 13

07F - Makeup Bases 1

07I - Other Makeup Preparations 3

10A - Bath Soaps and Detergents 4

11A - Aftershave Lotion 3

11E - Shaving Cream 1

12A - Cleansing 15

12C - Face and Neck (exc shave) 16

12D - Body and Hand (exc shave) 18

12F - Moisturizing 47

12G - Night 7

12H - Paste Masks (mud packs) 3

12J - Other Skin Care Preps 14

13B - Indoor Tanning Preparations 7

Total 186

PPG-10 Methyl Glucose Ether

03E - Eye Makeup Remover 1

05A - Hair Conditioner 1

05B - Hair Spray (aerosol fixatives) 1

05E - Rinses (non-coloring) 1

05G - Tonics, Dressings, and Other Hair Grooming Aids 6

05H - Wave Sets 1
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05I - Other Hair Preparations 1

06A - Hair Dyes and Colors (all types requiring caution statements a 1

10A - Bath Soaps and Detergents 4

12A - Cleansing 1

12J - Other Skin Care Preps 1

13B - Indoor Tanning Preparations 1

Total 20

PPG-20 Methyl Glucose Ether

04A - Cologne and Toilet waters 2

04C - Powders (dusting and talcum, excluding aftershave talc) 1

04E - Other Fragrance Preparation 1

05A - Hair Conditioner 5

05F - Shampoos (non-coloring) 1

05G - Tonics, Dressings, and Other Hair Grooming Aids 7

05I - Other Hair Preparations 1

07F - Makeup Bases 1

08F - Nail Polish and Enamel Removers 1

10B - Deodorants (underarm) 5

10E - Other Personal Cleanliness Products 2

11A - Aftershave Lotion 7

12A - Cleansing 12

12C - Face and Neck (exc shave) 1

12D - Body and Hand (exc shave) 3

12F - Moisturizing 5

12J - Other Skin Care Preps 2

Total 57

PPG-20 Methyl Glucose Ether Distearate

12F - Moisturizing 1

12G - Night 1

Total 2

Methyl Gluceth-10

03G - Other Eye Makeup Preparations 2

05A - Hair Conditioner 2

05G - Tonics, Dressings, and Other Hair Grooming Aids 8

07D - Leg and Body Paints 1

07I - Other Makeup Preparations 1

10A - Bath Soaps and Detergents 6

12A - Cleansing 4

12C - Face and Neck (exc shave) 30

12D - Body and Hand (exc shave) 2

12F - Moisturizing 10

12H - Paste Masks (mud packs) 1

12I - Skin Fresheners 1



12J - Other Skin Care Preps 4

13A - Suntan Gels, Creams, and Liquids 1

Total 73



2013 FDA VCRP Data

Methyl Gluceth-20

2A - Bath Oils, Tablets, and Salts 5

02B - Bubble Baths 11

02D - Other Bath Preparations 6

03D - Eye Lotion 9

3E - Eye Makeup Remover 1

03G - Other Eye Makeup Preparations 5

04E - Other Fragrance Preparation 2

05A - Hair Conditioner 6

05F - Shampoos (non-coloring) 8

05G - Tonics, Dressings, and Other Hair Grooming Aids 6

05I - Other Hair Preparations 19

7B - Face Powders 1

08B - Cuticle Softeners 2

08G - Other Manicuring Preparations 1

10A - Bath Soaps and Detergents 18

10B - Deodorants (underarm) 3

10E - Other Personal Cleanliness Products 167

11A - Aftershave Lotion 6

11D - Preshave Lotions (all types) 2

11E - Shaving Cream 2

11G - Other Shaving Preparation Products 5

12A - Cleansing 37

12C - Face and Neck (exc shave) 19

12D - Body and Hand (exc shave) 8

12F - Moisturizing 33

12G - Night 9

12H - Paste Masks (mud packs) 6

12I - Skin Fresheners 4

12J - Other Skin Care Preps 20

13A - Suntan Gels, Creams, and Liquids 1

13B - Indoor Tanning Preparations 6

Total 428

PEG-120 Methyl Glucose Dioleate

01A - Baby Shampoos 4

02B - Bubble Baths 8

02D - Other Bath Preparations 12

03E - Eye Makeup Remover 1

03F - Mascara 1

03G - Other Eye Makeup Preparations 1

04E - Other Fragrance Preparation 1

05E - Rinses (non-coloring) 1

05F - Shampoos (non-coloring) 68

05G - Tonics, Dressings, and Other Hair Grooming Aids 1

10A - Bath Soaps and Detergents 229



10B - Deodorants (underarm) 1

10C - Douches 1

10E - Other Personal Cleanliness Products 42

12A - Cleansing 69

12C - Face and Neck (exc shave) 2

12F - Moisturizing 1

12I - Skin Fresheners 2

Total 445

PEG-20 Methyl Glucose Distearate

05I - Other Hair Preparations 1

12C - Face and Neck (exc shave) 2

Total 3

PEG-20 Methyl Glucose Sesquistearate

03B - Eyeliner 11

03D - Eye Lotion 2

03E - Eye Makeup Remover 1

03F - Mascara 2

03G - Other Eye Makeup Preparations 3

05F - Shampoos (non-coloring) 1

05G - Tonics, Dressings, and Other Hair Grooming Aids 1

06A - Hair Dyes and Colors (all types requiring caution statements 1

07C - Foundations 4

07E - Lipstick 1

07F - Makeup Bases 1

07I - Other Makeup Preparations 3

08B - Cuticle Softeners 1

10A - Bath Soaps and Detergents 15

10E - Other Personal Cleanliness Products 4

11A - Aftershave Lotion 2

11E - Shaving Cream 1

12A - Cleansing 16

12C - Face and Neck (exc shave) 20

12D - Body and Hand (exc shave) 7

12F - Moisturizing 18

12G - Night 4

12H - Paste Masks (mud packs) 1

12J - Other Skin Care Preps 7

13B - Indoor Tanning Preparations 1

Total 128

PEG-120 Methyl Glucose Trioleate

05F - Shampoos (non-coloring) 4

10A - Bath Soaps and Detergents 1



12A - Cleansing 2

Total 7
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