
  
 
 

Safety Assessment of 
PEG-150 Pentaerythrityl Tetrastearate as Used in Cosmetics 

      
 

 
 

               
 
Status:   Draft Final Report for Panel Review 
Release Date:  May 16, 2014 
Panel Date:  June 9-10, 2014 

 

 

 
 

 

 

 

 

 

 

 
The 2014 Cosmetic Ingredient Review Expert Panel members are: Chair, Wilma F. Bergfeld, M.D., F.A.C.P.; Donald V. 
Belsito, M.D.; Curtis D. Klaassen, Ph.D.; Daniel C. Liebler, Ph.D.; Ronald A. Hill, Ph.D.; James G. Marks, Jr., M.D.; Ronald 
C. Shank, Ph.D.; Thomas J. Slaga, Ph.D.; and Paul W. Snyder, D.V.M., Ph.D.  The CIR Director is Lillian J. Gill, D.P.A.  
This report was prepared by Wilbur Johnson, Jr., M.S., Senior Scientific Analyst and Bart Heldreth, Ph.D., Chemist. 
 
  
 

© Cosmetic Ingredient Review 

1620  L  STREET, NW, SUITE 1200 ◊ WASHINGTON, DC 20036-4702 ◊ PH 202.331.0651 ◊ FAX 202.331.0088 ◊ CIRINFO@CIR-SAFETY.ORG 

 
 
 

mailto:CIRINFO@cir-safety.org


__________________________________________________________________________________________ 
1101 17th Street, NW Suite 412, Washington, DC  20036 

(Main) 202-331-0651 (Fax) 202-331-0088 
(Email) cirinfo@cir-safety.org  (Website) www.cir-safety.org  

  

                                                                                                        Commitment & Credibility since 1976 

Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Wilbur Johnson, Jr. 
  Senior Scientific Analyst       
Date:  May 16, 2014 
Subject:  Draft Report on PEG-150 Pentaerythrityl Tetrastearate 
 
A tentative report with a conclusion stating that PEG-150 pentaerythrityl tetrastearate is safe in the present practices of use 
and concentration was issued at the March 17-18, 2014 Expert Panel meeting.  Comments from the Council were received, 
and have been addressed. 
 
Included in this package for your review is the Draft Final Report on PEG-150 pentaerythrityl tetrastearate, the CIR report 
history, Literature search strategy, Ingredient Data profile, 2014 FDA VCRP data, minutes from the March 2014 Panel 
meeting, and comments from the Council (pcpc1 pdf file).  
 
After reviewing the available data, the Panel needs to determine whether a final report with the conclusion stated in the first 
paragraph should be issued at this meeting. 
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CIR History of: 
 

PEG-150 Pentaerythrityl Tetrastearate 
 

A Scientific Literature Review (SLR) Notice was announced on November18, 2013. This notice was issued due to 
the absence of safety test data on PEG-150 pentaerythrityl tetrastearate from the published literature. 
 
Draft Report, Belsito and Marks Teams/Panel:  March 17-18, 2014 
 
The following data, received in response to the SLR notice, have been added to the draft report: acute oral toxicity, 
ocular irritation, skin irritation and sensitization, and genotoxicity. Additionally, data on the method of manufacture, 
impurities, and physical properties were received on day 2 of the Panel meeting, and have been incorporated. 
 
The Panel issued a tentative report with a conclusion stating that PEG-150 pentaerythrityl tetrastearate is safe in the 
present practices of use and concentration. 
 
Draft Final Report, Belsito and Marks Teams/Panel:  June 9-10, 2014  
 
Comments on the tentative report were received from the Council. 
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                                     PEG-150 Pentaerythrityl Tetrastearate 
                    Check List for June, 2014.  Analyst – Wilbur Johnson 
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Day 1 of the March 17-18, 2014 CIR Expert Panel Meeting – Dr. Belsito’s Team 
 
PEG-150 Pentaerythrityl Tetrastearate 

DR. BELSITO:  Okay.  So, page 150, Pentaerythrityl Tetrastearates, where is 
this hiding under. 

SPEAKER:  Page 150. 
DR. BELSITO:  Oh.  Page 150, has its label, yeah.  Say, for assuming my team 

opines that it will not be absorbed.  We do not have that data and we have no Repro data, 
otherwise I just had some spelling comments.  So, guys, do you think it won't be absorbed just like 
this structure? 

DR. LIEBLER:  I think it won't be absorbed. 
DR. SNYDER:  They are awesome structures. 
DR. LIEBLER:  Huge. 
DR. SNYDER:  I'm not a chemist but it's pretty obvious -- 
DR. BELSITO:  Isn't it pretty. Isn't that neat? 
DR. SNYDER:  It looks like it should be some type of -- 
DR. BELSITO:  Poster art or something. 
SPEAKER:  Yes. 
DR. LIEBLER:  You know, this is a -- I mean the structure doesn't, but the 

representation on the page -- which I think needs to be changed, it doesn't do it justice because 
there was -- 

DR. BELSITO:  It was set? 
DR. LIEBLER:  -- those paliofoxies on PDF 9, those paliofoxies go on and on, 

so the ones that labeled at the Ns in them, so these leads are very big molecules, and they are not 
going to be absorbed, they are still important. 

DR. BELSITO:  They are affecting UFO or they are drone -- 
DR. LIEBLER:  They are film forms.  That should be your first clue. 
SPEAKER:  What's that? 
DR. BELSITO:  They are drones.   
SPEAKER:  (Inaudible) museums, some kind of movie creature, right. 
DR. BELSITO:  Yeah. 
DR. LIEBLER:  Anyway, I thought these were safe as used, and we need -- the 

impurities and method of manufacture, and we get that. 
DR. BELSITO:  So, insufficient for impurities and method of manufacture? 
DR. LIEBLER:  Right.   
DR. BELSITO:  So it's not safe as used, we need, insufficient impurities and 

method of manufacture. 
DR. LIEBLER:  All right.  I'm tracking towards safe as used once those issues 

are resolved. 
DR. BELSITO:  I understand, but -- 
DR. LIEBLER:  Gotcha. 
DR. SNYDER:  Yes, insufficient. 
DR. LIEBLER:  Insufficient. 
MR. PEREIRA:  What purity levels -- or, what type of impurities are we looking 

for? 
SPEAKER:  Things that are other than -- 
DR. BELSITO:  Well, we won't know until we get them from the manufacturer. 
MR. PEREIRA:  Pentaerythrityl is reactive with ethylene oxide and to add 150 

moles on average, at which point the polyal that you end up with is sterified with 4 moles of 
stearic acid. 

DR. LIEBLER:  Can you provide any statement on residual PEGs or fatty acid?  
That would be most practically expected and useful. 

MR. PEREIRA:  Right.  There's an -- I believe there's an -- I don't know the acid 
value range specifically, I can look up on the specifications.  I know we test for residual EO and 
1,4-dioxane, so there's a max level of 5 parts per million on 1,4-dioxane, and the max level of 1 
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part per million on the ER. 
DR. LIEBLER:  So if that could be provided along with anything, if there is 

anything on residual PEGs or fatty acids? 
MR. PEREIRA:  Okay.  So for residual free PEGs? 
DR. LIEBLER:  Yeah. 
MR. PEREIRA:  Okay.  Yeah. 
DR. LIEBLER:  I would imagine that would be a side product. 
MR. PEREIRA:  Yeah.  By the time you're done with the reaction I don't think 

you're going to find any small PEGs in there.  But we could look up -- 
DR. LIEBLER:  I mean PEG that weren't attached to pentaerythrityl nucleus.  

Or would those either not be formed, or would they fall under purification process? 
MR. PEREIRA:  They wouldn't -- My opinion it wouldn't be formed, because 

you're adding the ethylene oxide to the pentaerythrityl so it's building the chain for a margin of -- 
could there be some kind of change spreading or something where you would end up with some 
kind of PEG out there, not today but -- 

DR. LIEBLER:  I don't want to turn this into -- I mean you've got a -- you've got 
the idea what your manufacturing process is, and what the appearance is, there's nothing that's 
documented on that, so. 

MR. PEREIRA:  Correct.  From a safety perspective if there were -- if there was 
much sharing the system, which we'd sure there isn't, because it affects the overall quality and 
specification of the product.  So you pool vacuum and everything to make sure that everything is 
dry before you start with the actions, and then start building up the PEG, the episwarms coming 
out on average, let's say. 

Even if you had some splitting of some peg formation, you would end up with 
something like a -- I guess if you use the nomenclature of a PEG molecular weight designations, 
so you're nothing like with a PEG 600 or PEG 900, and I know those things aren't -- they are 
benign.  And then you -- 

DR. LIEBLER:  It's not an issue if they are safe or not -- 
MR. PEREIRA:  But just an understanding of what's -- 
DR. LIEBLER:  It's a question -- immaterial because there's -- in our report as it 

currently stands there is no information at all.  So what you are saying makes perfect sense, 
chemically, and it's not an issue of what's safe and not safe, it's just what's in there. 

MR. PEREIRA:  Gotcha. 
DR. LIEBLER:  That's a separate thing.  Where I can -- I consider and then the 

residual ethylene oxide, dioxide, whatever your specs are, that's also good to consider, so we can 
say, "Ah, we looked at that.  It's not a concern." 

DR. BRESLAWEC:  And if this information had been provided before the Panel 
would not apt to issue an -- insufficient data.  If you had that information handy and present it to 
the Panel by tomorrow, then perhaps, the whole Panel might -- 

MR. PEREIRA:  Yeah.  I have the specifications, but I don't believe there's 
information in there or it bothers you for PEGs or anything like that. 

DR. LIEBLER:  Just, if you give us the specifications that will probably solve 
our issue. 

MR. PEREIRA:  Okay. 
DR. LIEBLER:  I mean, your explanation about why there probably wouldn't be 

residual PEGs because you've optimized the chemistry to add onto the erythritol nucleus, makes 
perfect sense to me. 

(Recess) 
MR. PEREIRA:  Who should I send the specifications to? 
SPEAKER:  If you send it to Carol Eisenmann who generally collects the 

information when we get from industry she can --  
MR. PEREIRA:  Will do. 
SPEAKER:  -- provide you with (inaudible) 
DR. BELSITO:  Okay.  So tentatively, assuming that we don't get that 

information we are going; insufficient to the method of manufacturing impurities, but actually 
change in a New York minute, if we get them before we review this product, or this ingredient, 
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tomorrow.  And go, safe as used, and discuss the impurities -- any residual impurities and discuss 
the lack of absorption and why that didn't come -- in the lack of Repro why that didn't concern us. 
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Day 1 of the March 17 -18, 2014 CIR Expert Panel Meeting – Dr. Marks’ Team 
 
PEG-150 Pentaerythrityl Tetrastearate 

DR. MARKS:  So, we are going to start the afternoon with PEG-150, 
pentaerythrityl tetrastearate, which I'm going to abbreviate to PEG-150.  So, this is the first time 
we've seen this single ingredient.  That's also nice.  Yeah, unusual.  So, Tom and Rons, were there 
any needs that you -- we don't have to worry about the ingredient, because only have one.  So, 
needs? 

DR. SLAGA:  I have no needs. 
DR. SHANK:  No needs.  It's a huge molecule. 
DR. MARKS:  So, method of manufacture, impurities -- did I miss that?  

Wilbur, do you have method of manufacture and impurities in here? 
DR. HILL:  I don't think so. 
DR. MARKS:  So, I think we ran into this once before.  Even though we feel it's 

going to be safe, I still think we have to get the method manufacture and impurities, huh?  What 
do you think, Ron?  Tom?  You don't think so? 

DR. HILL:  Well, the only question I had was is do we have the correct 
structure, because -- is the cinnamate tetraester, which -- 

SPEAKER:  That's incorrect. 
DR. HILL:  That's incorrect, correct?  All right.  So, it's -- pentaerythrityl -- it's 

PEGylated, and then at the end of the PEGyl groups, were tacking on stearates.  Okay.  So, the 
structure is correct.  Because, actually, the ingredient name, I would argue then, is questionably 
named, but that's INCI, so we don't have any control over that.  (Laughter)  Oh, okay.  All right.  
So. 

DR. MARKS:  All right. 
DR. HILL:  All right.  So, no.  But, I didn't really have any method of 

manufacture issues in that case. 
DR. MARKS:  So, you don't feel we need the (inaudible) method of 

manufacture. 
DR. HILL:  No, the usual caveat on ethylene oxide -- I don't know if we got that 

in there, but. 
DR. MARKS:  So, Rons and Tom, you would move forward with safe? 
DR. SHANK:  No. 
DR. SLAGA:  Yes. 
DR. MARKS:  Interesting.  Well, we'll see, tomorrow, the Belsito Team will be 

presenting -- 
DR. WEINTRAUB:  May I just ask a question?  Is the panel comfortable with 

the concentration of use data? 
DR. SHANK:  What the problem with it? 
DR. MARKS:  Yeah, I didn't highlight that. 
DR. WEINTRAUB:  Yeah, I'm just wondering if it was robust enough. 
DR. HILL:  I had an issue with the way the footnotes were written in terms of 

lack of clarity, because I don't think I had actually the raw data.  But, we could just make sure that 
shows up in there the next time before we -- or is this going to be it -- last -- no, with -- this is a 
draft report? 

DR. MARKS:  So, we would move to issue a tentative report.  So, it'll go out as 
a tentative, then it'll come back as a final.  So, this would be tentative and with a safe conclusion. 

DR. HILL:  So, if we could just get the actual data that went into Table 2, I 
guess it is, with our document next time? 

The actual full-use survey that breaks it down to shampoos and -- is that in here 
at the end? 

MR. JOHNSON:  You have it. 
DR. HILL:  I have it, right?  Okay.  That's (inaudible) comfortable and didn't 

flag it. 
DR. GILL:  It's on page 133, the very last page.  There's some information. 
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DR. HILL:  Okay.  Well, I'm wondering why we don't just put this -- since it's so 
short, why don't we just put this table in the document and break the normal rule.  That's a Dr. Gill 
question, I think. 

MR. JOHNSON:  Yes. 
DR. SHANK:  What's wrong with Table 2?  I don't understand what the problem 

is. 
DR. HILL:  Let me see if I can explain my lack of clarity.  I think that's beyond 

explanation, but.  For example, ** footnote says it is possible that this product may be a spray or 
powder.  Well, but we have a range of concentrations, so that tells us there's way more than one 
product being captured in here.  So, yeah.  So --  

DR. MARKS:  I look at that as editorial, Ron Hill. 
DR. HILL:  It is editorial. 
DR. MARKS:  So, we'll see it in the next rendition.  Wilbur can look at that 

alone and talk to Lillian, and we'll see what the next edition of this report looks like.  So, 
tomorrow, presumably I will be seconding a motion that we move forward the tentative report 
with a safe conclusion.  Ron Shank and Tom and Ron Hill, if Belsito Team says they want to do 
an insufficient data because of no method of manufacture or impurities, you still want to move 
forward with a safe? 

DR. SHANK:  I do. 
DR. MARKS:  Okay.  And, the discussion on that, since that would be 

exception?  We can deal with that tomorrow. 
DR. GILL:  I'm just going to ask Wilbur -- are you clear what the editorial Ron 

is talking about?  Because, there is a page 13 that has the typical frequency in use. 
DR. HILL:  On page 13, you said? 
DR. GILL:  Yes, of the PDF.  So, if they're editorials, I just want to make sure 

Wilbur's clear in what you want. 
DR. HILL:  Okay.  Hang on one second.  Now, Table was confusing to me in 

terms of what was actually being captured.  That's the point.  So, partly because of the way it was 
footnoted, more so than the actual table which is following our normal convention.  But, then, my 
comment right then was considering how short the full Table 2 is, breaks it down into shampoos, 
shaving cream, and all of that, could we not just include that in the document and break our 
normal convention. 

MR. JOHNSON:  Because, I think you're referring to the FDA data that we have 
on page 15. 

DR. HILL:  I'm referring to the table on page 133. 
MR. JOHNSON:  Yes, but that table does not have all the product categories, 

whereas the information on page 15 does.  I think that that's what you -- you would want to see all 
of those categories (inaudible) -- 

DR. HILL:  I mean, normally, because we have large groups of ingredients, that 
becomes extremely cumbersome. 

MR. JOHNSON:  Yes, uh-huh. 
DR. HILL:  But, it is useful to know -- nah, I don't care.  (Laughter) 
DR. MARKS:  Okay.  Let's move forward.  Tentative, safe.  And, what you're 

talking about, Ron Hill, is editorial, I think. 
DR. HILL:  It might not even be that. 
DR. MARKS:  Okay.  Next -- 
DR. HILL:  The footnoting is unclear.  I have that marked in my document.  

Okay. 
MR. JOHNSON:  Okay.  I'll review that. 
DR. HILL:  With specific comments. 
MR. JOHNSON:  Okay.  I'll review that, Dr. Hill. 
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Day 2 of the March 17-18, 2014 CIR Expert Panel Meeting – Full Panel 
 
PEG-150 Pentaerythrityl Tetrastearate 

DR. BERGFELD:  Then moving on to the PEG-150 group is Dr. Belsito on 
erythrityl. 

DR. BELSITO:  Yes.  So we looked at this and the chemical structure is a 
beautiful structure and not likely to be absorbed.  So there was not a lot of data, including repro 
data. 

In terms of the chemical itself, we thought it would be fine, but we didn't have 
method of manufacture and impurities, and in the absence of having that we weren't comfortable 
with going with safe as used.  So we're going for insufficient with method of manufacture and 
impurities. 

DR. MARKS:  So that would be an insufficient data notice? 
DR. BELSITO:  Yes. 
DR. MARKS:  Ron Shank, do you want to comment?  Or Tom or Ron Hill?  

Because I had that discussion with our team and our team thought we could move forward with a 
tentative safe conclusion without the method of manufacture and impurities. 

DR. BELSITO:  Well, we were told that we might get it this morning but I 
haven't see it. 

DR. EISENMANN:  I put a copy at your place, Dr.  Marks's place, and Dr. Gill's 
place. 

DR. BELSITO:  Well, someone took my copy. 
DR. MARKS:  So you put one here you said, Carol? 
DR. EISENMANN:  Yes. 
DR. MARKS:  As I said earlier, our team felt we didn't need it.  It was 

interesting.  I know that was out of the usual. 
DR. EISENMANN:  It was official provided to CIR. 
DR. HILL:  I did make a comment that we needed the ethylene oxide caveat, the 

usual.  And there's information on that here, at least from this manufacturer. 
DR. BELSITO:  Okay.  So then safe as used. 
DR. MARKS:  So this would go out as a tentative safe. 
DR. BERGFELD:  And the motion has been seconded, I assume? 
DR. MARKS:  Well, we need to withdraw the first motion and then a second 

one. 
DR. BELSITO:  Yeah.  Withdraw, safe as used. 
DR. BERGFELD:  Okay. 
DR. MARKS:  Second. 
DR. BERGFELD:  Any further discussion?  Seeing none, call for the question.  

All those in favor?  Thank you.  Unanimous. 
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ABSTRACT:  PEG-150 pentaerythrityl tetrastearate functions as a viscosity increasing agent-aqueous in cosmetic products, 
and is being used at concentrations up to 5%.  Given the chemical structure (large molecule), skin penetration is not likely.  
The available toxicity data and the low ingredient use concentrations, suggest that systemic toxicity would not be likely if 
percutaneous absorption were to occur.  Additionally, the negative human repeated insult patch test data on the undiluted 
ingredient were deemed sufficient for evaluating skin irritation and sensitization potential.  The Expert Panel concluded that 
PEG-150 pentaerythrityl tetrastearate is safe in the present practices of use and concentration in cosmetics.  

INTRODUCTION 

This report presents information relevant to evaluating the safety of PEG-150 pentaerythrityl tetrastearate as used in 
cosmetics.  This ingredient functions as a viscosity increasing agent-aqueous in cosmetic products.1     

CHEMISTRY 

Definition and Structure 
 

PEG-150 pentaerythrityl tetrastearate (CAS No. 130249-48-8)  is the tetraester of stearic acid and a polyethylene 
glycol ether of pentaerythritol with an average of 150 moles of ethylene oxide, and conforms to the molecular structure 
shown in figure 1:1  

 
 

 
 

 
Figure 1. PEG-150 pentaerythrityl tetrastearate (wherein the sum of all instances of n is equal to 150) 

 

Physical and Chemical Properties 

PEG-150 pentaerythrityl tetrastearate (Crothix®) is slightly soluble in water, has a melting point of 45˚C, and has a 
pH range of 5.5 to 7.5 (1% solutioin).2 The specifications for another PEG-150 pentaerythrityl tetrastearate trade name 
material, Crothix-PA-(MH), are included in Table 1.3   

Method of Manufacture 

 PEG-150 pentaerythrityl tetrastearate is produced by reacting pentaerythritol with ethylene oxide until the equivalent 
of 150 moles of ethylene oxide are added.3  The reaction is run under controlled conditions to ensure that moisture is very 
low during the ethylene oxide reaction stage, to ensure minimal formation of free PEG.  The resulting ethoxylated 
pentaerythritol is esterified with 4 moles of stearic acid to form the tetraester.   
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Composition/Impurities 

Based on the acid value specification of 5.0 mg KOH/g for PEG-150 pentaerythrityl tetrastearate (Crothix-PA-
(MH)) in Table 1, the amount of free stearic acid present would be less than 2.5%.3  In addition to the values included in 
Table 1, the specifications for this trade name material include the following: moisture content (≤1%), ethylene oxide (≤1 
ppm), and 1,4-dioxane (≤5 ppm).    
 
 
  

USE 

Cosmetic 
 

PEG-150 pentaerythrityl tetrastearate functions as a viscosity increasing agent-aqueous in cosmetic products.1  
Information on the use of this ingredient as a function of product type was supplied to the Food and Drug Administration 
(FDA) by industry as part of the Voluntary Cosmetic Registration Program (VCRP).4  These data indicate that PEG-150 
pentaerythrityl tetrastearate is being used in rinse-off and in leave-on products, with the majority of uses in rinse-off products.  
The Personal Care Products Council conducted a survey of ingredient use concentrations in 2013-2014, and a maximum use 
concentration of 5% (in hair dyes and colors) was reported for PEG-150 pentaerythrityl tetrastearate.5  The maximum 
reported use concentrations for rinse-off and leave on products were 5% (hair dyes and colors) and 1.8% (tonics, dressings, 
and other hair grooming aids), respectively.  Ingredient frequency-of-use and use concentration data are included in Table 2.  
 

Cosmetic products containing PEG-150 pentaerythrityl tetrastearate may be applied to the skin and hair, and may 
come in contact with mucous membranes, or, incidentally, these products may come in contact with the eyes.  Products 
containing this ingredient 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.  

 

TOXICOKINETICS 

 Data on the absorption, distribution, metabolism, and excretion of PEG-150 pentaerythrityl tetrastearate were not 
found in the published literature, nor were unpublished data provided. 
  
 

TOXICOLOGY 

Acute Toxicity 

Oral 

 The acute oral toxicity of a 25% gravimetric [sic; presumed meaning is 25% w/w], aqueous suspension of PEG-150 
pentaerythrityl tetrastearate was evaluated using 10 Wistar albino rats (5 males, 5 females; 6 to 9 weeks old).6  Each animal 
received a single oral dose of 5 g/kg body weight. Dosing was followed by a14-day observation period, and gross necropsy 
was performed.  None of the animals died, and it was concluded that the test substance did not induce toxicity.         

Repeated Dose Toxicity 
 
 Data on the repeated dose toxicity of PEG-150 pentaerythrityl tetrastearate were not found in the published 
literature, nor were unpublished data provided. 
  

Ocular Irritation 

 The ocular irritation potential of undiluted PEG-150 pentaerythriutyl tetrastearate was evaluated using 6 New 
Zealand white rabbits.6 The test substance (0.1 ml) was instilled into one eye of each animal, and the untreated contralateral 
eye served as the control. Eyes were not rinsed after test substance administration. Treated eyes were observed for corneal 
opacity, iritis, and conjunctivitis at 24 h, 48 h, and 72 h post-instillation. The test substance did not induce ocular irritation.    
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Skin Irritation and Skin Sensitization 
Animal 
 
 The skin irritation potential of undiluted PEG-150 pentaerythrityl tetrastearate was studied using 6 New Zealand 
white rabbits (3 months old).6 The test substance (0.5 ml) was applied to 2 sites (1 abraded, 1 intact) on opposite sides of the 
vertebral column. Application sites were occluded for 24 h, and then evaluated for erythema, edema, and other effects at 24 h 
and 72 h post-application.  The test substance did not cause primary skin irritation (primary irritation index [PII] = 2.65).      
 
Human    
 

The skin irritation and sensitization potential of undiluted PEG-150 pentaerythrityl tetrastearate was studied using 
53 subjects (18 to 71 years old).7  A semi-occlusive patch (1" x 1" gauze patch) containing 0.2 g of the test substance was 
applied to the upper back, between the scapulae, 3 times per week for a total of ten 24-h 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.  Reactions were scored 
at 24 h and 48 h post-application.  There was no evidence of a visible reaction in any of the subjects, and it was concluded 
that the test substance did not have skin irritation or sensitization potential in this study. 
 
 A repeated insult patch test on 25% aqueous (slurry) PEG-150 pentaerythrityl tetrastearate was performed using 52 
subjects (19 to 74 years old).8  A semi-occlusive patch (1" x 3/4" absorbent pad) containing 0.2 ml of the test substance was 
applied to the upper back, between the scapulae.  Patches were applied 3 times per week for a total of nine, 24-h induction 
applications. Following a 2-week non-treatment period, a 24-h challenge patch was applied to a new test site (adjacent to 
original site).  Reactions were scored at 24 h and 72 h post-application. There was no evidence of a visible reaction in any of 
the subjects, and it was concluded that the test substance did not have skin irritation or sensitization potential in this study. 
 
In Vitro 
 
 The skin irritation potential of PEG-150 pentaerythrityl tetrastearate (25% in distilled water) was evaluated using the 
MatTek Corporation EpiDerm in vitro toxicity testing system.9 This skin model consists of normal, human-derived epidermal 
keratinocytes (NHEK), cultured to form a multilayered, highly differentiated model of the human epidermis.  When used 
with the recommended cell metabolism assay, EpiDerm can provide toxicological profiles.  This procedure involves 3-[4,5-
dimethylthiazol-2-yl]-2,5-diphenyl-tetrazolium bromide (MTT), a yellow, water-soluble tetrazolium salt that is reduced by 
succinate dehydrogenase to a purple formazan derivative in the mitochondria of viable cells.  Substances that damage this 
mitochondrial enzyme inhibit reduction of the tetrazolium salt.  Therefore, the amount of MTT reduced by a culture is 
proportional to the number of viable cells.  Data from this assay were presented in the form of a plot (semi-log scale) of 
percent viabilities versus the dosing times, and the time at which the percent viability would be 50% (ET-50) for the test 
substance was estimated. The ET-50 for 25% PEG-150 pentaerythrityl tetrastearate was > 24 h, meaning that the test 
substance is expected to be non-irritating when dosed in vivo. 
 
 In another in vitro test known as the SKINTEX test, 10% PEG-150 pentaerythrityl tetrastearate was classified as 
non-iritating. Details relating to the test procedure were not provided; however, the following Skintex in vitro system test 
procedure is included in another publication:10  The test substance was applied directly to the barrier membranes in three 
different volumes (30 µl, 50 µl, and 100 µl), and the loaded barrier was inserted into the cuvettes containing the protein 
reagent matrix.  Three calibrators with known in vivo Draize scores and well characterized assay performance were run in 
parallel, along with negative and positive controls.   Membranes were exposed for 5 h. Following the 5-h exposure time, the 
membranes were removed and the optical density at 470 nm was determined using a colorimeter.   The optical density 
measurement from the three calibrators had to fall within a specified range based on previously determined assay 
performance guidelines. If any of the calibrators fell outside of this range, or if the negative control exhibited reactivity, the 
assay was unqualified and the procedure repeated.  Provided that the assay was qualified, the optical density obtained with 
the 100-µl dosage level was used in making irritant versus non-irritant determinations.  The cut-off between a non-irritant and 
an irritant in this system corresponds to 820 Opacity Units. Correlations between in vitro dose-response curves and in vivo 
dose-response curves were also based on the Opacity Unit measurement obtained for the 100-µl dose of the test sample. 
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REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
 
 Data on the reproductive or developmental toxicity of PEG-150 pentaerythrityl tetrastearate were not found in the 
published literature, nor were unpublished data provided. 

GENOTOXICITY  

In Vitro Assays 
 
 The genotoxicity of PEG-150 pentaerythrityl tetrastearate was evaluated in the Ames test using the following 
bacterial strains, with and without metabolic activation, at doses up to 5,000 µg/plate: Salmonella typhimurium strains TA98, 
TA100, TA1535, and TA1537 and Escherichia coli strain WP2uvrA.11  The following positive controls were used:  2-
aminoanthracene, 2-nitrofluorene, sodium azide, 9-aminoacridine, and methyl methanesulfonate.  No appreciable toxicity 
was induced by the test substance, and there was no evidence of genotoxicity, with or without metabolic activation, over the 
range of doses tested.  All positive controls were genotoxic. 
 
 In another assay (Ames test), the genotoxicity of  PEG-150 pentaerythrityl tetrastearate (1 g in DMSO) was 
evaluated with metabolic activation using the following Salmonella typhmurium strains:  TA98, TA100, TA1535, TA1537, 
and TA1538.12  The following positive controls were used:  paradimethylaminobenzene disodium sulfonate, sodium azide, 2-
nitrofluorene, and 2-aminofluorene. The test substance was not considered genotoxic, whereas all positive controls exhibited 
their expected genotoxicities.       

CARCINOGENICITY  

Data on the carcinogenicity of PEG-150 pentaerythrityl tetrastearate were not found in the published literature, nor 
were unpublished data provided. 
 

SUMMARY 

 PEG-150 pentaerythrityl tetrastearate functions as a viscosity increasing agent-aqueous in cosmetic products.   
Frequency-of-use data provided by the Food and Drug Administration indicate that this ingredient is being used in rinse-off 
and in leave-on products, with the majority of uses in rinse-off products. The Personal Care Products Council conducted a 
survey of ingredient use concentrations in 2013-2014, and a maximum use concentration of 5% (in hair dyes and colors, 
rinse-off products) was reported for PEG-150 pentaerythrityl tetrastearate.  The maximum reported use concentration for 
leave-on products was 1.8% (tonics, dressings, and other hair grooming aids). 
 

PEG-150 pentaerythrityl tetrastearate is produced by reacting pentaerythritol with ethylene oxide until the equivalent 
of 150 moles of ethylene oxide are added. The reaction is run under controlled conditions to ensure that moisture is very low 
during the ethylene oxide reaction stage, to ensure minimal formation of free PEG.  The resulting ethoxylated pentaerythritol 
is esterified with 4 moles of stearic acid to form the tetraester. Additionally, the specifications for impurities limit ethylene 
oxide and 1,4-dioxane to 1 ppm and 5 ppm, respectively. 

 
 A 25% gravimetic [sic; presumed meaning is 25% w/w], aqueous suspension of PEG-150 pentaerythrityl 
tetrastearate (dose = 5 g/kg) was non-toxic in an acute oral toxicity study involving albino rats.   
 
 In an ocular irritation sudy involving rabbits, undiluted PEG-150 pentaerythritryl tetrastearate was classified as a 
non-irritant.  Undiluted PEG-150 pentaerythritryl tetrastearate also did not cause primary skin irritation (abraded or intact 
skin) in rabbits.  In vitro tests evaluating the skin irritation potential of PEG-150 pentaerythritryl tetrastearate at 
concentrations of 25% aqueous and 10% were also negative. Neither skin irritation nor sensitization was observed in human 
repeated insult patch tests in which subjects were patch-tested with undiluted PEG-150 pentaerythritryl tetrastearate or a 25% 
aqueous solution of this ingredient. 
 
 PEG-150 pentaerythrityl tetrastearate was not genotoxic in the Ames test using the following Salmonella 
typhimurium strains, with or without metabolic activation: TA98, TA100, TA1535, TA1537, and TA1538.  
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Data on the toxicokinetics, repeated dose toxicity, carcinogenicity, or reproductive and developmental toxicity of 

PEG-150 pentaerythrityl tetrastearate were not found in the published literature. 
 

DISCUSSION 
 
 Current use concentration data indicate that the maximum reported use concentrations for PEG-150 pentaerythrityl 
tetrastearate in rinse-off and leave on products were 5% and 1.8%, respectively.  Because the method of manufacture ensures 
minimal formation of free PEG and the specifications for impurities limit ethylene oxide and 1,4-dioxane to 1 ppm and 5 
ppm, respectively, the Panel agreed that concerns about these impurities in the finished cosmetic product are not warranted.  
Furthermore, after considering the large size of this molecule, based on the chemical structure, the Panel agreed that 
percutaneous absorption is not expected.  The absence of the potential for percutaneous absorption and the negative 
genotoxicity and skin irritation and sensitization studies provided the Panel with a sufficient basis for assessing the safety of 
PEG-150 pentaerythrityl tetrastearate, when used as a viscosity increasing agent in cosmetic products. 
 

It is possible that PEG-150 pentaerythrityl tetrastearate may be used in products that are sprayed (highest maximum 
use concentration = 1.8%, in tonics, dressings, and other hair grooming aids) and in face and neck powders (highest 
maximum use concentration = 1.4%).  Though use in these types of products has not been confirmed, the Panel discussed the 
issue of incidental inhalation exposure from propellant and pump sprays and powders, and considered pertinent data 
indicating that incidental inhalation exposures to this ingredient in such cosmetic products would not cause adverse health 
effects.   The data considered include data characterizing the potential for this ingredient to cause acute oral toxicity and 
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.  Coupled with the small actual exposure in the breathing zone 
and the concentrations at which the ingredients are used, the available information indicates that incidental inhalation would 
not be a significant route of exposure that might lead to local respiratory or systemic effects.  A detailed discussion and 
summary of the Panel’s approach to evaluating incidental inhalation exposures to ingredients in cosmetic products is 
available at http://www.cir-safety.org/cir-findings. 
 

CONCLUSION 
 
The CIR Expert Panel concluded that PEG-150 pentaerythrityl tetrastearate is safe in the present practices of use and 

concentration in cosmetics, as described in this safety assessment.   
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 Table1. Specifications for PEG-150 Pentaerythrityl Tetrastearate.3  

Form (at 25˚C) Pastilles (white to off-white) 

Odor Characteristic 

Acid Value 5 mg KOH/g 

Hydroxyl Value 10 mg KOH/g 
  
    

Table 2. Frequency and Concentration of Use According to Duration and Type of 
Exposure for PEG-150 Pentaerythrityl Tetrastearate.4,5 

  
# of 
Uses Conc. (%)  

Totals/Conc. Range 510 0.0005-5 
Duration of Use   
Leave-On 20 0.037-1.8 
Rinse off 460 0.0005-5 
Diluted for (bath) Use 29 0.9-1.2 
Exposure Type     
Eye Area 1 NR 
Incidental Ingestion NR NR 
Incidental Inhalation-Sprays 8 0.15-1.8* 

Incidental Inhalation -Powders 1 0.037-1.4** 
Dermal Contact 443 0.0005-4 
Deodorant (underarm) NR NR 
Hair - Non-Coloring 65 1-3 
Hair-Coloring 1 5 
Nail NR NR 
Mucous Membrane 408 0.0005-2.7 
Baby Products 5 NR 
NR = Not Reported; NS = Not Surveyed; Totals = Rinse-off + Leave-on Product Uses. 
*It is possible that these products may be sprays, but it is not specified whether the 
reported uses are sprays. 
**It is possible that these products may be powders, but it is not specified whether or 
not the reported uses are powders. 
Note: Because each ingredient may be used in cosmetics with multiple exposure types, 
the sum of all exposure type uses may not equal the total uses. 
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PEG-150 Pentaerythrityl Tetrastearate
2014 FDA VCRP Data
01A - Baby Shampoos 2
01C - Other Baby Products 3
02A - Bath Oils, Tablets, and Salts 1
02B - Bubble Baths 17
02D - Other Bath Preparations 11
03D - Eye Lotion 1
05F - Shampoos (non-coloring) 48
05G - Tonics, Dressings, and Other Hair Grooming Aids 7
05I - Other Hair Preparations 8
06F - Hair Lighteners with Color 1
10A - Bath Soaps and Detergents 260
10E - Other Personal Cleanliness Products 119
12A - Cleansing 30
12C - Face and Neck (exc shave) 1
12F - Moisturizing 1
Total 510
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