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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 Report on Polyquaternium-22 and Polyquaternium-39 
 
At the December 12-13, 2011 Expert Panel meeting, the Panel tabled the draft report on polyquaternium-22 and 
polyquaternium-39, with the expectation that the report would be expanded to include other polyquaternium ingredients.  
The Panel recognized that these ingredients may be comprised of different building blocks, and that expansion of the group 
would generate concern relating to the potential presence of various unreacted monomers in these ingredients.  As a starting 
point, the Expert Panel requested that industry provide information on the acrylamide monomer content of polyquaternium-
22 and polyquaternium-39. To date, these data have not been received. 
 
In December of 2012, a memorandum from the CIR Director (pcpc1 pdf file)  emphasizing the importance of having a 
residual monomer/polymerization profile  available on each of the 108 polyquaternium ingredients identified in the 
International Cosmetic Ingredient Dictionary and Handbook was sent to the CIR Science and Support Committee, FDA, 
and the Consumer Federation of America..  This letter was sent with the understanding that these data would allow CIR to 
approach the concept of group expansion with complete information available.  In response, a letter from the CIR Science 
and Support Committee (pcpc2 pdf file) was received, stating that the information provided in the memorandum is not 
sufficient for evaluation of the proposed grouping of all polyquaternium ingredients into one report, or to determine 
whether a read-across approach for the ingredients is appropriate. In a follow-up discussion with the Council, they clarified 
that some, if not most, of the data on the monomers that was needed to expand this group would probably not be available.  
Accordingly, we have gone back to a report with just the two ingredients, polyquaternium-22 and polyquaternium-39.  
 
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, and Minutes from the December 12-13, 2011 Panel meeting.  The Draft Report has been 
revised to include the following data on polyquaternium-22/polyquaternium-39 trade name materials received from the 
Council:  chemistry, acute oral toxicity, ocular irritation, dermal irritation (animal), genotoxicity, and skin irritation and 
sensitization (human).  These data, included in pdf files data 1 and data 2, were included in the Wave 2 data submission 
prior to the December 2011 Panel meeting, but are being submitted again in the event that further review is warranted. 
   
After reviewing the available data, the Panel needs to determine whether a tentative report on polyquaternium-22 and 
polyquaternium-39 should be issued or whether additional data are needed for completion of this safety assessment. 
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CIR History of: 
 

Polyquaternium-22 
Polyquaternium-39 

 
A Scientific Literature Review (SLR) Notice was announced on August 11, 2011, and unpublished data from the 
Personal Care Products Council (Council) were received during the 60-day comment period. 
 
Draft Report, Belsito and Marks Teams/Panel:  December 12-13, 2011 
 
The SLR (now a draft report) was revised to include the following unpublished data received from the Council: 
 

1. Summary information on studies of an oxidative hair dye containing 0.16% Polyquaternium-22 
submitted on 10-21-2011;   

2.  Use concentration data on Polyquaternium-22 and Polyquaternium-39 from Council survey 
submitted on 10-25-2011  

 
The Panel tabled the draft report on polyquaternium-22 and polyquaternium-39, with the expectation that the report 
would be expanded to include other polyquaternium ingredients. The Expert Panel also requested that industry 
provide information on the acrylamide monomer content of polyquaternium-22 and polyquaternium-39.  
 
Draft Report, Belsito and Marks Teams/Panel:  June 10-11, 2013 
 
In December of 2012, a memorandum from the CIR Director (pcpc1 pdf file)  emphasizing the importance of having 
a residual monomer/polymerization profile  available on each of the 108 polyquaternium ingredients identified in the 
International Cosmetic Ingredient Dictionary and Handbook was sent to the CIR Science and Support Committee, 
FDA, and the Consumer Federation of America..  This letter was sent with the understanding that these data would 
allow CIR to approach the concept of group expansion with complete information available.  In response, a letter 
from the CIR Science and Support Committee (pcpc2 pdf file) was received, stating that the information provided in 
the memorandum is not sufficient for evaluation of the proposed grouping of all polyquaternium ingredients into one 
report, or to determine whether a read-across approach for the ingredients is appropriate.    
 
The Draft Report has been revised to include the following data on polyquaternium-22/polyquaternium-39 trade 
name materials received from the Council:  chemistry, acute oral toxicity, ocular irritation, dermal irritation 
(animal), genotoxicity, and skin irritation and sensitization (human).  These data were included in the Wave 2 data 
submission prior to the December 2011 Panel meeting. 
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        Polyquaternium‐22 and Polyquaternium‐39 Checklist for June, 2013.  Analyst – Wilbur Johnson 
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Literature Searches on Polyquaternium-22 and Polyquaternium-39* 
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Ingre-
dients 

Toxline  
&PubMed 

ChemIDplus Multidatabase 
(See legend*) 

DART SciFinder RTECS      

P-22 0  0 0 141 0      
P-39 0  0 0 146 0      

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

Searches Performed on7/28/2011 
Search updated on 11/7/2011 using PubMed, Toxline, and SciFinder  
Search updated on 5/3/13 - SciFinder 

 
 

INGREDIENTS 
Polyquaternium-22 (P-22) 
Acrylic Acid-Diallyldimethylammonium Chloride Polymer 
53694-17-0 
 
Polyquaternium-39 (P-39) 
Acrylic Acid, Polymer with Acrylamide and Diallyldimethylammonium Chloride 
2-Propen-1-aminium, N,N-Dimethyl-N-2-Propenyl-. Chloride, Polymer with 2-Propenamide and 2-Propenoic Acid 
25136-75-8 
 
 
Search Strings (NLM databases) 
 
Polyquaternium-22 OR “Acrylic Acid-Diallyldimethylammonium Chloride Polymer” OR 53694-17-0 
 
Polyquaternium-39 OR “Acrylic Acid, Polymer with Acrylamide and Diallyldimethylammonium Chloride” OR 
25136-75-8 
 
SciFinder Search Terms 
 
Polyquaternium-22 
Polyquaternium-39 
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Day 1 of the December 12 -13, 2011 CIR Expert Panel Meeting – Dr. Belsito’s Team 
 
Polyquaternium-22 and Polyquaternium-39 

DR. BELSITO:Polyquaternium-22 and -39, so it's 
Green Book. So this is the first time we're seeing 
it. And, of course, there was a -- this was part 
of the grouped Wave so there were a good amount 
of data on both the -22 and the -39. But I guess 
the first question goes to Dan and that is, are 
these really -- other than the name 
polyquaternium, do they belong together? 
DR. LIEBLER: I actually didn't have a 
problem with putting them together. Even though 
their structures are different, their overall 
properties are actually quite similar. I mean, 
there are certain important details about their 
structures, but they both have a quaternium group. 
They both have very large polymeric character. 
And so, I didn't have -- I never thought for a 
moment that they didn't belong together. 
DR. BELSITO: Okay. 
DR. LIEBLER: I wondered why they 
weren't both in the title. 
DR. BELSITO: Okay, so we're going to 
keep them together. Was there any concern, Dan, 
on your part that polyquaternium-39 has an 
acrylamide moiety as opposed to -22 that doesn't? 
DR. LIEBLER: Well, it's polymerized 
from acrylamide, but the final product does not 
have an acrylamide structure. As long as there's 
no residual acrylamide, I have no problem with the 
fact that it has an amino acyl substituent on the 
side chain. 
DR. BELSITO: Okay. 
DR. LIEBLER: That doesn't raise any 
hazard alert for me. 
DR. BELSITO: Okay, but it would raise 
something about -- do we need to state in a 
discussion of these impurities that we would 
assume that there would be no unreacted 
acrylamide? Do we know that that is, in fact, the 
case? 
DR. SNYDER: We addressed it in the 
report on -7. 
DR. BELSITO: On -7, right, which was 
the other one that had acrylamide? So how did we 
capture there -- Paul, you're closer to it than 
I am -- discussion? "The Panel acknowledged the 
presence of acrylamide as an impurity, but 
reported maximum concentrations of 10 ppm as 
sufficiently small so that it was not of 
toxicologic significance." Do we know what the 
level of impurity of acrylamide is in PQ-39? I 
don't think we do, do we? So that would be 
something we need, right? 
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DR. LIEBLER: I think so. 
MR. JOHNSON: I have a comment. In the 
2005 published CIR report on polyacrylamide, the 
limit is 5 ppm for the acrylamide monomer. 
DR. BELSITO: Okay. But we don't -- I 
mean, we can either set the limit or we can ask 
for impurities or what do you want to do? 
DR. LIEBLER: So I remember seeing the 
sheets on composition of these in Wave 2 somewhere. 
Am I mistaken? 
DR. SNYDER: We've got technical data 
sheets. 
DR. LIEBLER: Yeah, a technical data 
sheet on these as part of Wave 2? 
DR. BELSITO: I don't remember the 
acrylamide, though. I didn't write that down. I 
just made notes on -- we had a lubrizol technical 
data sheet on -- we did not have one on 
polyquaternium-39. 
DR. LIEBLER: Right, you're right. It's 
on -22. 
DR. BELSITO: We had two on -22. 
DR. LIEBLER: So I doubt that this is 
going to be an issue, but we should have 
documentation in the report. We can get -- I'm 
sure there's a technical data sheet we could get 
for -39. I mean, acrylamide is quite volatile. 
These polymers are probably going to be washed, 
and that's probably going to get rid of acrylamide. 
We can find out what -- 
DR. BELSITO: Oh, we do have one. I'm 
sorry. It's Merquat PLUS 3330 polymer, but I 
don't remember them saying acrylamide. Dan, do 
you -- I didn't take the whole report. 
MR. JOHNSON: That polyquaternium-39 
Merquat PLUS 3330 polymer is an aqueous 
terpolymer of 35 mole percent acrylic acid and 30 
mole percent diallyldimethylammonium chloride 
plus 35 mole percent acrylamide. It also contains 
methyl n-propyl paraben. 
DR. BELSITO: That's the MSDS sheet 
there? 
MR. JOHNSON: No, actually that was some 
notes that I made. 
DR. BELSITO: That makes no sense to my 
brain. 
DR. LIEBLER: So the issue is just 
what's the residual acrylamide? 
MR. JOHNSON: Well, it's at 35 
percent -- 
DR. LIEBLER: That's the composition -- 
DR. BELSITO: That's the reaction. 
DR. LIEBLER: So approximately a third 
of the carbons in the polymer come from acrylamide, 
but what's the residual acrylamide monomer in the 
product? That's the issue for us. 

Distrubted for Comment Only -- Do Not Cite or Quote



3 
 

DR. BELSITO: Can you query your 
database there? I would try querying for 
"merquat," M-E-R-Q-U-A-T, and 3330. 
DR. LIEBLER: I can't do it right now. 
DR. BELSITO: Okay, so if we could try 
and pull that and see if we know about residual 
levels of acrylamide in polyquaternium-39. 
DR. ANDERSEN: But you always have the 
fallback position for already having established 
an acrylamide monomer limit that you're 
comfortable with in the polyacrylamide report. 
So there's -- 
DR. KLAASSEN: You could reference 
that. 
DR. ANDERSEN: You could use that 
number -- I mean it may be gross overkill for this, 
but it's still a valid number to use. And that 
was geared towards in final formulation, so the 
use of the polyquat-39 should not result in 
formulation of acrylamide monomers of greater 
than and whatever the hell the number was. 
DR. BELSITO: Okay. 
DR. ANDERSEN: So it'd be a way to phrase 
it. 
DR. BELSITO: So we got that. 
DR. ANDERSEN: We still have virtually 
nothing in this report, having gone through that 
discussion. 
DR. BELSITO: Well, we don't know 
anything about absorption or metabolism. So I 
guess -- and we don't have -- we did get a bunch 
of -- we got dermal irritation. We got some Ames 
testing on polyquaternium-22, and we got pretty 
much the same thing on polyquaternium-39. So we 
have -- and those were all eye irritation all 
negative as supplied. So we don't have -- what 
we don't have is dermal absorption. We don't have 
a mammalian. We don't have sensitization. 
DR. SNYDER: We did get one 
sensitization test, right? 
MR. JOHNSON: Yes, on polyquaternium-39, 
involving 150 subjects, and the results were 
negative. 
DR. SNYDER: I had a question on that. 
What was the percent tested on that? 
MR. JOHNSON: I don't have that 
indicated here. I'd have to check that. I don't 
have the percentages. 
DR. BERGFELD: It's in this big tome. 
I saw it. 
DR. BELSITO: So that's -- I must have 
missed that. It was not on Halyna's initial list 
of things that were sent. 
DR. SNYDER: Page 272 of that 
supplement -- 
DR. LIEBLER: Which page? 
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DR. SNYDER: 272. 
DR. BELSITO: Oh, yes. I'm sorry. I 
was looking at polyquaternium, 150 patients. 
They were all negative, and it was as supplied. 
MR. JOHNSON: Yeah. 
DR. LIEBLER: But is that meet 
(inaudible)? 
DR. BELSITO: I'm assuming it's meet 
whatever. It just said as supplied. So that was 
for -39. For -22, we have just dermal irritation 
in albino rabbits. But for -39, 150 sensitization 
irritation negative. 
DR. SNYDER: And we did have an 
oral -- these were all in rats. 
DR. BELSITO: Oral dose in rats greater 
than 5 grams per kilo. 
DR. SNYDER: Correct. 
DR. BELSITO: And the same for the 
polyquaternium-22 was greater than 5 grams per 
kilo also in rats. So the major issue is do we 
need mammalian? Do we need absorption and if 
absorbed, respiratory or repro and 
carcinogenicity? 
DR. KLAASSEN: This is a polymer.. 
DR. SNYDER: Yeah, I don't think these 
are -- 
DR. LIEBLER: These are not going to be 
absorbed. These are in the 100,000 molecular 
weight range. 
DR. BELSITO: Right. 
DR. LIEBLER: All of these polymers. 
And I had a note that perhaps we could reason from 
prior Panel evaluations of other compounds in 
this family. I mean I don't see these as being 
likely to be absorbed, and I don't see these as 
being likely to be mutagenic, and the data on 
mutagenesis so far is consistent with that. 
DR. BELSITO: Okay. So then what you're 
saying is these are safe as used.. 
DR. KLAASSEN: Yes. 
DR. LIEBLER: Right. 
DR. BELSITO: Okay. Now the other 
question I have is we have polyquaternium-7. We 
have polyquaternium-10. We have 
polyquaternium-11. And I guess these must have 
been re-reviewed because some of them are old. 
And then -22 and -39, where's 
polyquaternium-19, -20, -21? Are there other 
polyquaterniums? And should we take this 
opportunity to fold -7, -10, and -11 in with 
these? 
DR. SNYDER: I had the same note. Why 
not combine them all and see if there are others 
that we could include. 
DR. ANDERSEN: We talked a lot about 
doing that. The problem with doing it is 
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polyquaternium does not mean consistency. 
They're all different polymers. So 
polyquaternium-7 is dimethyldiallylammonium 
chloride with acrylamide, which is different than 
polyquaternium-39. It's closer to 
polyquaternium-22, which is 
dimethyldiallylammonium chloride with acrylic 
acid, not acrylamide. So there's -- so there's 
a -- it's a mix and match to create these 
quaternium compounds, and they're different. 
DR. BELSITO: Well, are some -- 
DR. ANDERSEN: How are they different 
enough? I'd like to hear what you think. 
DR. BELSITO: I guess I would be more 
worried about those I would group with the 
acrylamide versus acrylic acid, those that 
are -- and do one group with the acrylic acid and 
one group with -- I mean I don't know the chemical 
structures of the others, but that -- 
DR. LIEBLER: So I would argue that this 
whole family really does belong together despite 
the fact that they're made from chemically 
different monomers; that the monomer content or 
the way that you get to these compounds is less 
determinative of their products, of their 
properties, than the overall polymeric compound. 
Essentially these are all polymers with a 
cationic or quaternium nitrogen group is their 
main structural feature. It's true; some of them 
have an anionic carboxylate, like a carboxylic 
acid present. But I think these are a family that 
share properties. They share common uses, 
properties that I think really are probably more 
important than the differences. I would argue 
that they probably could be considered together. 
DR. KLAASSEN: I would, too. I think 
the major potential problem with these compounds 
is not the polymer. It's the unreacted compound 
that might be left behind. So I have no problem 
putting them together also. 
DR. LIEBLER: And in almost all cases 
that I can think of the monomer species that are 
used to make these are small and volatile 
compounds and probably are removed by evaporation 
and/or washing during the manufacturing process. 
I haven't seen the sheets on all of these for the 
residual monomer content, but I would expect 
they'd all be in the tens of ppm, which would 
probably be okay in many of those cases. So we 
should have those, but I guess I would argue that 
it might make sense to put this family of 
compounds together, the polyquaterniums. I mean 
think of it like the proteins coming from 
difference amino acids. 
Sure, a different formula in terms of 
amino acids would give you technically a 
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different formula, but it's basically proteins. 
DR. ANDERSEN: Well, I hear you. Bart, 
would then, as we've done in some of the most 
recent previous reports, have a caveat at the end 
that says should the next polyquaternium number 
come into the dictionary, we have the same 
conclusion for that. In other words, we might be 
at polyquaternium-115 right now. If -116 comes 
out after your report, are we going to have that 
caveat or do we consider that a new body? 
DR. HELDRETH: I think we could have 
that caveat, but I think what we would need would 
be in the discussion a good rationale for why we 
consider the similarities of these to be greater 
than their differences and the rationale for why 
they are grouped together even though they come 
from different monomers, even though they involve 
different monomers. So I mean I think if the 
overall chemical properties of these things can 
be justified as being similar, and that's largely 
driven by having this quaternium nitrogen center 
as the main repeating feature, and the very large 
hundreds of thousands molecular weight average 
size of these molecules. 
DR. BELSITO: So then are you 
recommending that we table this, that we go 
through the dictionary and get all the 
polyquaterniums together, including the -7, -10, 
and -11, and take a look at it again? 
DR. LIEBLER: I think that makes sense. 
I mean if we can identify what are the other 
polyquaternium ingredients that reasonably fall 
within this sort of chemical space, it probably 
would be the most efficient thing to do rather 
than to do a couple of these every two years. 
DR. BERGFELD: How many are there? Do 
you know? 
DR. HELDRETH: I can do a quick search. 
DR. ANDERSEN: I think it's a pretty 
good number. But I agree that we ought to at least 
examine this possibility. I mean you've opened 
the door to this being much more of a possibility 
than I thought there could be given the different 
building blocks. So now that I'm over that 
threshold, I'm salivating. 
DR. SNYDER: Is it lunchtime? 
DR. BELSITO: It is lunchtime. So we're 
going to table this. We're going to take a look 
at all the polyquaterniums, including the 
possibility of re-including -7, -10, and - 11, so 
that those aren't hanging out there for the next 
15-year break. 
DR. BERGFELD: Don, are you using those 
specific numbers because you know? 
DR. BELSITO: Well, because we've 
already reviewed them, and I want to re- include 
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them so that there's a whole group. 
DR. BERGFELD: Okay, all right. 
DR. ANDERSEN: A whole package. 
DR. SNYDER: So the reason to table 
would be to combine all add-ons? 
DR. BELSITO: Right. 
DR. BERGFELD: And we're looking at the 
add-ons right now? 
DR. BELSITO: Right. 
DR. HELDRETH: To answer Dr. Bergfeld's 
question, the dictionary is currently at 
polyquaternium-99. 
DR. BERGFELD: I'm sorry, 99 of them? 
DR. HELDRETH: The current number is 99. 
Whether or not they're necessarily structurally 
relevant is another thing to look at. But 
currently, there's 99 polyquaterniums named that 
way in the dictionary. There are probably other 
ingredients that would fall within the structural 
similarities that we're talking about here that 
don't necessarily get a polyquaternium name, 
however. 
DR. ANSELL: But the highest number used 
is 99, not that that confirms that every single 
one of the numbers is used. 
DR. ANDERSEN: But there's bound to be 
a few -- 
DR. ANSELL: Oh, yeah, yeah, no. 
DR. ANDERSEN: It's a worthwhile 
exercise to examine whether there's, in fact, a 
bigger group here. 
DR. BELSITO: Okay, very good. So, 
Wilbur, I think this skinny little book is going 
to get a little fatter over the holidays. 
DR. KLAASSEN: It might get very fat, 
up to 99, polyquaternium 1-99.  
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Day 1 of the December 12 -13, 2011 CIR Expert Panel Meeting – Dr. Marks’ Team 

Polyquaternium-22 and Polyquaternium-39  

DR. MARKS: So we aren't sort of 
surprised. Okay. The next one is 
polyquaternium-22 and -39. 
This is the first time we've seen these 
ingredients. We have this report in front of us. 
I can tell you Alan isn't here but Alan was 
concerned that the structures of the -22 and -39 
were so different that he wondered whether or not 
we should actually combine these. 
DR. SHANK: Well, they're both huge 
molecules and mighty charged so they're not going 
to be absorbed. So there's no systemic toxicity. 
HRIPT is negative.. 
DR. MARKS: Correct. Yeah. 
DR. SHANK: So based on the fact that 
they're very large, charged molecules I'd say 
they're safe for cosmetic use. 
DR. HILL: There was concern because 
there's no data on -39. 
DR. SHANK: In Wave 2. 
DR. HILL: That's where I was looking, 
in Wave 2, because I mean, by the time Wave 2 
arrived -- 
DR. SHANK: It was a little late. 
DR. HILL: Well, given what was on my 
plate between that point and here. 
DR. MARKS: Well, let's go back 
to -- that's interesting. So we have Wave 2. 
DR. HILL: I have it right here but I 
couldn't digest it. 
DR. MARKS: So he didn't -- so Alan felt 
that structurally, chemically, these didn't go 
together but you're not worried, Ron Shank, 
you're not concerned that there may be structural 
differences? You have no problems? 
DR. SHANK: Right because basically 
there's no exposure. And we're not relying solely 
on these. We're going back to a couple of older 
reports where the monomers are the same. When I 
read the report that we received I had all kinds 
of insufficient (inaudible), all of which were 
answered in Wave 2. 
DR. MARKS: Yep. 
DR. HILL: Or both. 
DR. SHANK: So for both Q-22 and Q-39. 
DR. MARKS: Wilbur, on Wave 2, you saw 
there were a number of studies on Merquat 280 
polymer. 
MR. JOHNSON: Yes, mm-hmm. 
DR. MARKS: Did a lot -- this material 
was okay for ocular irritation. Didn't cause that. 
No skin irritation. I wasn't quite sure of 
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sensitization. In your cover memo you said 
sensitization. Maybe I missed that. 
MR. JOHNSON: Yes, there's a human skin 
irritation in sensitization studies. 
DR. MARKS: Okay, that's good.. 
MR. JOHNSON: Involving 150 humans. 
DR. MARKS: I was probably like Ron Hill 
when I saw Wave 2 come through. I tried to go 
through it. But now, is the polyquaternium-22 
that was used in all this, was this at 100 percent, 
the concentration? I wasn't quite sure. 
MR. JOHNSON: Actually, it's, you know, 
it's as supplied and it's defined as an aqueous 
copolymer of 65 moles percent 
diallyldimethylammonium chloride and 35 moles 
percent acrylic acid. It also contains the 
preservatives methyl and propylparaben. 
DR. MARKS: Right. But presumably this 
material would be quite, again, you thought the 
sensitivity and irritation studies were fine. 
They were fine. I just want to be sure we're at 
a concentration we know. Okay. 
DR. SHANK: That's part of Wave 2 and 
I don't -- 
DR. MARKS: Yeah. 
DR. SHANK: I didn't write down the 
concentrations. 
DR. MARKS: Yeah, that's what I had. 
Basically, they used this material and that's 
what they did all the testing with. Merquat 280 -- 
DR. SHANK: Sixty-five percent. 
MS. EISENMANN: Dr. Marks. 
SPEAKER: Dr. Marks, someone from the 
audience. 
DR. MARKS: Yes. 
MS. VERGNES: Hi. 
DR. MARKS: Oh, thank you. 
MS. VERGNES: I'm Jane Vergnes from 
International Specialty Products, Ashland. And 
basically one of my responsibilities is to 
provide specifications in manufacturing or in 
qualifying materials from other suppliers that 
may be making these. And to be honest, what 
usually drives our assessment is not the 
molecules themselves but what processing 
solvents are going to be used and how much is going 
to remain, as well as the residual levels of the 
amines and the monomers. 
DR. HILL: Yeah, that was my question. 
I wrote monomers. 
MS. VERGNES: I mean, that's 
really -- in looking at all the polyquats across 
the spectrum, I mean, those are the things that 
really drive the assessments. And for us it's 
really important to determine or to benchmark 
against what do we know about what has been safely 
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used in the market and what the residual levels 
are in those products. Because we certainly don't 
want to introduce anything or have manufacturing 
standards that provide any less than that. And 
I'm sure you know that for some of these monomers, 
like when we're talking about the PQ-39 and the 
PQ-22, were you have the DADMAC and acrylic acid 
in PQ-22, in the PQ-39 you have the acrylamide, 
which is common with your PQ-7. 
MR. JOHNSON: Yeah, 10 and 11 I found 
in my notes. They're not relevant. We probably 
should ditch those. They're different monomers 
but seven definitely. 
MS. VERGNES: So, I mean, in looking at 
all of these though, again, it's really 
not -- it's really not the material itself that 
is driving our safety evaluations and our 
qualification procedures and specifications. It 
really is solvents, processing solvents, and 
residual monomer levels that we're concerned 
about in safety assessments. 
DR. HILL: That would have been my 
expectation, too. I'm glad to hear it from 
somebody who's working in the area. 
DR. MARKS: So issue a tentative report 
on polyquaternium-22 and -39, safe? 
MR. JOHNSON: I just have one question, 
whether or not the actual, I guess, level of 
acrylamide monomer in the polyquaternium-2 and 
polyquaternium-39, trade name materials. Is that 
information available? The monomer content of 
both of those trade name materials.. 
DR. HILL: Twenty-two and -39? 
MR. JOHNSON: Yes. 
MS. VERGNES: I would need to go back 
and see whether it's publicly available. For some 
of these things we have internal specifications 
but I will need to go back and check. Have we 
submitted any of that information? 
DR. HILL: No. 
MS. EISENMANN: Another company 
submitted information on those two ingredients. 
I don't know if that was in their facts. And then 
this company just recently purchased the 
ingredients from another company. So. 
DR. HILL: The company that sent you the 
info recently purchased? 
MS. EISENMANN: Mm-hmm. From somebody 
else. Yeah, so. 
MS. VERGNES: And that's largely our 
situation as well. 
MR. JOHNSON: And I know the technical 
datasheets on both of those materials were 
submitted but I don't recall whether or not the 
monomer content was stated in those. 
DR. HILL: Do we have those sheets? Are 
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they in Wave 2? 
MS. FIUME: They are Davis supplement 
page 360 is for the polyquat-39. 
DR. HILL: Okay. Page 360 is in Wave 
2. All right. So here we go. 
DR. MARKS: So is there any reason given 
this question about the monomer content not to 
proceed with a safe? 
MR. JOHNSON: Let me just say this also. 
I know in 2005, CIR published a safety assessment 
on polyacrylamide and the limit on the monomer 
content is established at 5 ppm. 
DR. HILL: Also, that takes care of one 
of the three monomers but not the other two. Is 
it -39 that has all three? Sorry. 
MR. JOHNSON: Yes, it's -39. 
MS. EISENMANN: And that was 
(inaudible)? 
MR. JOHNSON: Yes, for polyacrylamide. 
DR. HILL: So, yeah, the DADMAC. Really, 
the one glaring note I wrote on my notes was need 
monomer info. I felt like that was an 
insufficiency but I didn't have Wave 2 at the time 
I wrote that note. So page 360 you said. 
MS. FIUME: And it's 264. 
DR. HILL: Two-sixty-four is the one? 
MS. FIUME: It's polyquat-22. 
DR. MARKS: Here you go. That's the one 
I had. There's the -22. 
DR. HILL: Okay. 
DR. MARKS: You can see what I have 
underlined there, Ron. That was what Wilbur 
quoted earlier about the moles. 
DR. HILL: You don't have anything 
underlined on here. Where am I looking? 
DR. MARKS: Right, oh, sorry. Right in 
here. 
DR. HILL: All right. Yeah, but those 
are the monomers when it's polymerized and then 
no percents in the finished polymers. So the 
question is -- and it doesn't speak to impurities 
at all -- and how about this one? It doesn't have 
impurity spec on here either. So I don't see 
impurity spec on any of them. 
DR. MARKS: Now, which is the main 
toxicity on this? Are you concerned about 
sensitization from the monomers? 
DR. HILL: Yeah. 
DR. MARKS: And I would say this 
material is what's being used for the HRIPT and 
it's negative. 
DR. HILL: Do we know that that's the 
HRIPT? 
DR. MARKS: Yeah. Yeah. If we have 
HRIPT and it's negative, then that would indicate 
to me that no matter what the monomer content in 
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there is it's not enough to draw sensitization. 
DR. HILL: Well, all right. So then if 
this is the only vendor that's fine, but if there 
are alternative vendors for -22 and -39, then how 
do you write the report to reflect that? Do you 
say formulated to be nonsensitizing? 
MR. JOHNSON: I think that with respect 
to the polyacrylamide report that that limit was 
based on carcinogenicity. 
DR. HILL: Sure. 
MR. JOHNSON: For the polyacrylamide. 
DR. SLAGA: And what was that, 5 ppm? 
MR. JOHNSON: Five ppm. 
DR. SLAGA: That's pretty conservative. 
SPEAKER: Huh? 
DR. SLAGA: That's pretty conservative. 
DR. HILL: So it's in the finished 
product. 
DR. SLAGA: We get (inaudible). 
DR. HILL: Yes. It is conservative. For 
something mostly dermally applied. Yeah. I would 
think sensitization for a dermal product would be 
the greater concern. 
MS. VERGNES: And just I think as a 
benchmarking exercise, there are a number of 
global supplier of these materials. Right now 
some of the drivers, particularly for global 
supply, are done in Europe for cosmetic 
ingredients. The limit right now with acrylamide 
is the big 1 ppm. And I believe they're taking 
it down to 1 ppm. And then again -- 
DR. HILL: So what you're saying, at 
least for that one is, if they're manufacturing 
to meet European specs then it's going to be well 
below anything we might be -- but that's that one 
monomer. So what about acrylic acid and DADMAC? 
MS. VERGNES: Well, again, for those, 
for the DADMAC, certainly, you know, with all of 
the amines, it's always about -- the assessments 
are frequently complicated when new molecules are 
being developed or when you're trying to 
manufacture something that's already existing in 
commerce. It's what do you use as the benchmark 
for how much of the amine is going to be okay and 
is not going to create an issue. And for that, 
again, we searched the literature. We tried to 
benchmark against what's existing in commerce and 
has been safe. And that's currently what we're 
doing as we're working with these two materials. 
For a number of the monomers, just 
because of the way the REACH regulation is phrased, 
there is a great deal of pressure on all monomers 
in materials that are used in personal care of 
polymers. The pressure to keep those monomer 
levels very, very low, as close to non-text is 
possible is significant just because of the way 
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the regulations run. So that's going to be why 
you see things like a 1 ppm on acrylamide as 
opposed to a higher value. 
DR. HILL: But that's mainly driven by 
production concerns, right? I mean, you said 
whose specs are that low? 
DR. SHANK: The Europeans. 
DR. HILL: Okay. But that was for a 
criminal matter. I mean, I can see where you have 
something which is clearly a known carcinogen 
that you keep those levels low but dimethyl 
diallyl ammonium -- 
MS. VERGNES: Great. And again, for 
that it would be mostly a pragmatic point of view, 
benchmarking against those materials that are in 
commerce that have been demonstrated to be safe. 
DR. HILL: Sure. So you know you don't 
race across -- yeah. 
MS. VERGNES: Or looking at the 
literature on the monomer and determining how 
much information, if there is any information, 
that can also guide you as to what might be a safe 
level. 
MR. JOHNSON: Your name, please.. 
MS. VERGNES: Jane Vergnes, 
V-E-R-G-N-E-S. 
MR. JOHNSON: Thank you. 
DR. HILL: Thank you. 
DR. MARKS: Yes, thanks. So Ron Hill, 
how would you like to proceed with dealing with 
the issue of the monomers? We're at this point 
of perhaps saying that these two ingredients, 
issuing a tentative report that they're safe. Do 
we handle this in the discussion? 
MR. HILL: That seems reasonable. 
DR. MARKS: Ron Shank and Tom? 
MR. SHANK: Well, it's not in this book 
but the Wave had a lot of 
information -- innoculator, skin sensitization, 
Genotox, et cetera -- on the product. And it was 
all negative. So if there were toxic levels of 
monomers in that you would have a positive 
response. 
DR. HILL: Yeah, but all I'm just saying 
is if you have that material coming from a first 
rate company where they're extremely rigorous 
about driving down those monomer levels because 
they're trying to meet the most rigorous European 
specs, then you won't see anything; whereas if you 
have just sloppier manufacturing at higher levels 
you might. So if you have all of this testing on 
the very best available material but then you have 
products that are not formulated with the very 
best, the question is how do you deal with that? 
We have this come up every time we have 
polymer-anything, quite frankly. And I don't 
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know how -- 
DR. SHANK: You'll have to send 
(inaudible). 
DR. HILL: That might be a little 
difficult for some of these. 
DR. MARKS: Absolutely. We could, again, 
getting back to in the discussion, just state what 
you said, Ron, the discussions concerning about 
monomer levels occurred and with all the testing 
that's been done that in the products that 
these -- that doesn't address multiple 
manufacturers but it addresses that we did 
consider the monomer issue and the safety data we 
have indicated -- I don't know if you would -- Ron 
Shank, what do you think about that? Because it 
is a carcinogen issue. It sounds like sensitivity 
in my mind isn't an issue with -- although it would 
be the same issue -- is would it be sensitized? 
I think if you had -- I think if you had diethyl 
diallylamine at high enough concentrations you 
would see sensitization. 
DR. SLAGA: Yep. Well, obviously, I 
mean, there's data on its carcinogenicity but 
even that it's not a carcinogen that would scare 
me like some others. 
DR. HILL: Like you say, we get more 
French fries on (inaudible). 
DR. SHANK: It's really weak, you know, 
so I don't -- I think what Ron said in the 
discussion, the products that we observed here 
were negative. 
DR. MARKS: Yeah. Do we even need that 
in the discussion? 
DR. SLAGA: Yeah, I think we can discuss 
it but I don't think we need to set any kind of 
limits. 
DR. HILL: Yeah, I think you're right. 
I think if you say we considered the possibility 
of sensitization due to monomer or any other 
toxicology, be it monomers. 
DR. SHANK: Yeah, or irritation related 
to -- 
DR. HILL: Extensive testing on 
materials from one vendor did not show any -- I 
don't know if you can say from one vendor but 
something along those lines. Did not show any 
signs of problems. 
DR. SHANK: I don't recall from Wave 2, 
were all of those data from one study with one 
supplier? 
MR. JOHNSON: Well, basically you have 
polyquaternium-22 and -39. And I think one you 
had two trade name materials identified as 
polyquaternium-22. And I think one identified as 
polyquaternium-39. 
MS. EISENMANN: But it all came from one 
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supplier. 
DR. SHANK: I think just say that these 
tests are negative in all of these different 
parameters, one which gave us confidence that the 
levels of unreactive monomers were too small to 
produce adverse effects. When you talk about a 
sloppy manufacturer, I mean, that would apply to 
any. 
DR. HILL: Yes, it would. We've talked 
about that before and there's no way to deal with 
that. 
DR. MARKS: So I'm going to let Wilbur 
craft it. But basically, since we're proposing 
this again it will be a tentative report. These 
two ingredients are safe. In the discussion we'll 
mention we considered the issue of (inaudible) 
toxicity but found no problems with the data 
submitted and everything was tested. 
DR. HILL: The last time I remember -- I 
don't remember what it was right at the moment but 
it's coming to me. We ended up with a question 
about propylene glycol impurity in something or 
other. 
DR. SHANK: I think it was one of 
the -- it should have been one of the PEGs. Yeah.  
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Day 2 of the December, 12 -13, 2011 CIR Expert Panel Meeting – Full Panel 
 
Polyquaternium-22 and Polyquaternium-39 

The next one is Dr. Marks, 
polyquaternium-22 and 39. 
DR. MARKS: So, a scientific 
literature review notice was announced in August 
of this year for these two compounds, 
polyquaternium-22 and 39. Even though these 
compounds structurally are chemically different, 
we felt we could still group these two together, 
and we move that a tentative report on these two 
compounds be issued with a "safe" conclusion. 
DR. BERGFELD: And that's a motion? 
Belsito responding. 
DR. BELSITO: We actually agreed that 
they could, although chemically they were 
dissimilar functionally, and I'll let Dan comment 
specifically on the chemistry, we could group 
them. But we thought we should table it and look 
at all of the polyquaterniums, including the 7, 
10, and 11 that previously were reviewed, and make 
as a large a group as we're comfortably making. 
Because we're told there's polyquarternium-99 
and other polyquaterniums that we have not looked 
at. 
DR. BERGFELD: Comment? Dr. Marks? 
DR. MARKS: Sure, that I'm sure is fine 
with our team. 
DR. BERGFELD: Is there a motion to 
table? 
DR. BELSITO: To table, yes. 
DR. BERGFELD: Is there a second? 
DR. SHANK: If these are chemically 
dissimilar, I think the reason we put these two 
together as they're safe is because they're not 
going to be absorbed. Very large molecules 
charged independent of pH. 
DR. BELSITO: But we -- yeah. I mean, 
but we don't know what the other polyquarterniums 
are. We're just saying table it, and let's look 
at them all. We can always delete them. 
DR. KLAASSEN: By definition, they 
should be also very polar. 
DR. SHANK: And very large. 
DR. KLAASSEN: Well, not necessarily 
very large, but they might all be very large. But 
they all, by definition, should be very polar. 
DR. LIEBLER: Yeah. So, at one level 
they are chemically dissimilar because they're 
made from different combinations of monomers. 
But the thing that they all have in common is the 
quarternary nitrogen functionality as part of the 
repeating unit. And they may also have acrylic 
acid, acrylamide or other monomeric compounds. 
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But at a macro molecular level, which is where 
these compounds really express their properties, 
they're actually all arguably quite similar. We 
can make decisions once we see sort of the scope 
of this chemical space. 
But it seemed like it was a lost 
opportunity to cover compounds that otherwise 
would be coming back to use in dribs and drabs over 
the next several years. They may actually be 
similar enough, at least in the context of 
cosmetic ingredient usage, to be considered as a 
broader class. 
DR. BERGFELD: Ron Hill? 
DR. HILL: Yes. The only -- excuse me. 
The only comment I had in that, because I agree 
with that idea, is that we heard from Jane Vergnes 
yesterday from ISP, and she corroborated some of 
our thinking, which was the concerns with regard 
to sensitization, for example, are primarily 
driven by monomer impurities. 
So, when we put the report together, we 
could structure their view in such a way that 
similar monomer containing groups are somehow 
grouped so that we can look in that light. I'm 
not sure I'm stating myself well. 
DR. LIEBLER: That might be a way to 
group them. 
DR. HILL: I'm not suggesting separate 
reports. 
DR. LIEBLER: It might become evident 
once the scope of the compounds are looked at. 
And the other thing obviously is when that is 
assembled, it will be really essential to have 
information about impurity monomer impurities. 
DR. HILL: Right. 
DR. MARKS: Either that or how we dealt 
with it, as I recall, yesterday was that all the 
tox data with the 22 and 39 was negative all. So, 
therefore, whatever monomer content it had, it 
wasn't of concern. 
DR. BERGFELD: Well, there's been a 
motion to table, and I haven't heard a second yet, 
so we're still in that round. 
DR. MARKS: Second. 
DR. BERGFELD: All right. There's no 
discussion on the tabled motion, so all those in 
favor of tabling with the incorporation of other 
ingredients? Thank you. It's tabled. 
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INTRODUCTION

This draft report reviews the available data relevant to the safety of polyquaternium-22 and polyquaternium-39  as 
used in cosmetics .  Both ingredients function as antistatic agents, film formers, and hair fixatives in cosmetic products.  
Because a search of the published literature did not identify toxicity or other data that could be used to evaluate the safety of 
these ingredients, an SLR Notice specifying the types of studies that generally would be needed by CIR to assess safety was 
announced on August 11, 2011.   Data summaries received from the Personal Care Products Council in response to this 
notice are included in this report. 

 
The Expert Panel previously issued final reports on the safety assessment of Polyquaternium-71, Polyquaternium-102 

and Polyquaternium-113, having concluded that these cosmetic ingredients are safe in the present practices of use and 
concentration.  This conclusion on Polyquaternium-7 was confirmed by the Panel during a re-review of the safety of this 
ingredient in cosmetics in 2010.4  The Panel also determined that the amount of residual acrylamide in Polyquaternium-7 is 
not of concern.   The Panel’s conclusions on Polyquaternium-10 and Polyquaternium-11 were also confirmed.5,6

CHEMISTRY	

Definition and Structure 

Polyquaternium-22 is defined as a copolymer of dimethyldiallyl ammonium chloride and acrylic acid that conforms 
to the structural formula in Figure 1: 7 Another name for this copolymer is acrylic acid-diallyldimethylammonium chloride 
polymer. 
 
 Polyquaternium-39 is defined as a polymeric quaternary ammonium salt of acrylic acid, dimethyl ammonium 
chloride (DADMAC) and acrylamide.7  The structural formula of this chemical is included in Figure 1.8  Other names for this 
polymeric quaternium ammonium salt include acrylic acid, polymer with acrylamide and diallyl- dimethyl ammonium 
chloride and 2-propen-1-aminium, N,N-dimethyl-N-2-propenyl-, chloride, polymer with 2-promenamide and 2-propenoic 
acid.7 
 

Chemical and Physical Properties 
 

Specifications for polyquaternium-22 and Polyquaternium-39 are as follows: 
 
Polyquaternium-229 
 

 Appearance (viscose water clear liquid) 
 Solid (40 ± 1%) 
 pH (2 to 5, for 1% aqueous solution) 
 Viscosity (3,000 to 7,500 cps, @ 25°C) 

 
Polyquaternium-3910 
 

 Appearance (clear viscose liquid) 
 Solid (9 to 11%) 
 pH (5.5 to 7.2) 
 Viscosity (2,000 to 20,000 cps, @ 25°C) 

 
 
Polyquaternium-22 

MerquatTM* 280 Polymer ( molecular weight = 4.5 x 105) is a trade name for polyquaternium-22.11  It is described as 
a clear to slightly hazy, yellow, viscous liquid with a mild, aldehydic odor.  The total solids content is listed as 39 to 43%  for 
this material, and the pH range is 4.2 to 5.3.  Another trade name for polyquaternium-22 is MerquatTM* 295 polymer 
(molecular weight = 1.9 x 105).12  It is described as a clear, yellow viscous liquid with a mild, aldehydic odor.  The total 
solids content is listed as 35 to 40% for this material, and the pH range is 4.0 to 5.5. 
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Polyquaternium-39 
 
 MerquatTM* PLUS 3330 Polymer (molecular weight = 1.5 x 106) is a trade name for polyquaternium-39.13  It is 
described as a clear, colorless viscous liquid with a mild, aldehydic odor.  The total solids content is listed as 9.4 to 10.4% for 
this material, and the pH range is 5.5 to 7.0. 

USE 
 

Cosmetic	
 

The 2 ingredients reviewed in this safety assessment function as antistatic agents, film formers, and hair fixatives in 
cosmetic products.7  According to information supplied to the Food and Drug Administration (FDA) by industry as part of 
the Voluntary Cosmetic Registration Program (VCRP) in 2013, both Polyquaternium-22 and Polyquaternium-39 were being 
used in cosmetic products.14  These data are summarized in Table 1.  Results from a survey of ingredient use concentrations 
provided by the Personal Care Products Council (also included in Table 1) in 2011 indicate that these 2 ingredients were 
being used at concentrations up to 2% (Polyquaternium-22, in a rinse-off product) and up to3 % (Polyquaternium-39, in a 
rinse-off product).15   

 
Cosmetic products containing the ingredients reported as being used 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. 

Noncosmetic 
 

 Polyquaternium-39 is included among the substances that may be safely used as components of paper and 
paperboard products that come in contact with aqueous and fatty foods.16 
 

TOXICOKINETICS 
 
 Data on the absorption, distribution, metabolism, and excretion of Polyquaternium-22 or Polyquaternium-39 were 
not found in the published literature. 
 

TOXICOLOGY		
 

Acute Oral Toxicity 

Polyquaternium-22 
 
 The acute oral toxicity of MerquatTM* 280 Polymer was evaluated using 10 healthy male albino rats.17  The animals 
were dosed orally with 5 g/kg of the test material.  Mortality and systemic observations were made 3 to 4 h post-dosing and 
daily thereafter for 7 days.  All animals survived the study and it was concluded that the LD50 was > 5.0 g/kg. 
 
 
Polyquaternium-39 
 
 The acute oral toxicity of  MerquatTM PLUS 3330 Polymer was evaluated using 10 healthy male Wistar albino rats.18 
The test protocol was identical to that in the preceding study, except for the 14-day observation period after the initial 3 to 4 h 
observation period.  All animals survived in good health, and it was concluded that the LD50 was > 5.0 g/kg and that the test 
material was non-toxic. 
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Repeated Dose Toxicity 

Repeated dose toxicity studies on Polyquaternium-22 or Polyquaternium-39 were not found in the published 
literature, and unpublished data were not submitted.  
 

Ocular Irritation 

Polyquaternium-22 
 
 In an ocular irritation study, MerquatTM* 280 Polymer (0.1) ml was placed in the conjunctival sac of one eye in each 
of 6 rabbits.19  The eyes were not rinsed after instillation.  Reactions were scored at 1, 2, and 3 days post-instillation.  All eyes 
appeared normal throughout the study, and the test material was classified as a non-irritant. 

 
 The ocular irritation potential of a 0.16% Polyquaternium-22 (pH  = 9.5 to 10) oxidation dye was evaluated in vitro 
using the hen's egg test on the chorioallantoic membrane (HET-CAM test).20  The dye was tested at a concentration of 10% 
(0.016% active Polyquaternium-22), and was classified as a slight irritant (irritation scores of 2.38, 4.51, or 4.60).  The 
positive controls, sodium hydroxide (0.1 M) and sodium dodecyl sulfate (SDS, 1%), yielded scores of 19.98 and 10.21, 
respectively.  The negative control (0.9% sodium chloride) yielded a score of 0. 
 
Polyquaternium-39 
 
 The ocular irritation potential of  MerquatTM PLUS 3330 Polymer was evaluated in a study involving 6 healthy New 
Zealand albino rabbits.21  The protocol was identical to that used in the ocular irritation study on MerquatTM* 280 Polymer 
discussed earlier in this section.  There was no evidence of systemic effects at any time after test substance instillation.  All 
eyes appeared normal during the study and the test material was classified as a non-irritant.   

Skin Irritation and Sensitization 

Animal 
 
Polyquaternium-22 
 
 In a skin irritation study, MerquatTM* 280 Polymer (0.5 ml) was applied to abraded and intact skin sites on the backs 
(clipped free of hair) of 6 healthy albino rabbits.22  The total dose applied was 1.0 ml/rabbit.  The test material was applied 
under an occlusive patch for 24 h, and reactions were scored at 24 h and 72 h post-application.  None to slight and none to 
severe erythema were observed at  24 h and 72 h post-application, respectively.  The erythema observed was more severe at 
abraded sites than at intact sites.  There was no evidence of edema.  A primary irritation index (PII) of 1.1 was reported, and 
the test material was classified as a non-irritant.  

 
Polyquaternium-39 
 
 The skin irritation potential of  MerquatTM PLUS 3330 Polymer was evaluated in a study involving 6 healthy New 
Zealand albino rabbits.23  The test protocol was identical to that used in the skin irritation study on MerquatTM* 280 Polymer 
discussed earlier in this section.  There was no evidence of erythema, edema, or abnormal systemic signs during the study.  
The test material was classified as a non-irritant (PII = 0).  
 
Human 
 
Polyquaternium-22 
 

The skin irritation potential of a 0.16%  polyquaternium-22 (pH  = 9.5 to 10) oxidation dye was evaluated using 30 
subjects (ages not stated).20  In a single, occlusive patch test, a 10% concentration of the dye (0.016% active Polyquaternium-
22) was applied for 24 h.  Reactions were scored at 24 h, 48 h, and 72 h  post-application, and the dye was not predicted to be 
a skin irritant (OIS [not defined] = 0.07).  The negative control (water) yielded a score of 0, and the positive control (1% 
SDS) yielded a score of 0.92.  The same test concentration of the dye was also applied to 30 subjects (ages not stated) in a 
multiple patch test.20  Three 24 h applications of the dye were made to each subject and reactions were scored according to 
the same schedule.   The dye was not predicted to be a skin irritant (OIS = 0.07).  Water (negative control) yielded a score of 
0 and 0.3% SDS (positive control) yielded a score of 0.50.  
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Polyquaternium-39    
 
 The skin irritation and sensitization potential of  MerquatTM PLUS 3330 Polymer (clear liquid) was evaluated in a 
human repeated insult patch test (HRIPT) using 154 adult subjects (131 women, 23 men; 18 to 79 years old).   The numbers 
of subjects that completed the induction and challenge phases were 153 and 150 subjects, respectively.  An occlusive patch (2 
cm x 2 cm) moistened with the test material (~ 0.2 ml) was applied to the back for 24 h.  Patch applications were made on 
either side of the midline.  Patches were applied on Mondays, Tuesdays, Wednesdays, and Thursdays during induction.  
There were no patch applications on Fridays, Saturdays, or Sundays.  Week #4 was the non-treatment period, and the 
challenge phase began at week #5.  Patches were applied to a new test site (24-h application) on Monday through Thursday. 
No adverse skin changes were observed during induction.  Erythema of negligible significance was observed on either 1 or 2 
occasions on each of 2 subjects.  Adverse skin effects were not observed during the challenge phase.  It was concluded that 
the test material did not induce skin irritation or sensitization. 
 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
 
 Reproductive/developmental toxicity data on Polyquaternium-22 or Polyquaternium-39 were not found in the 
published literature. 

GENOTOXICITY 
 

Polyquaternium-22 
 
 The genotoxicity of  MerquatTM* 280 Polymer was evaluated, with and without metabolic activation, in the Ames 
test using the following bacterial strains:  Salmonella typhimurium strains TA98, TA100, TA1535, and TA1537,  and 
Escherichia coli strain WP2 uvr A.24  The test material was evaluated at doses up to 5,000 µg/plate.  Positive responses were 
not observed during the study, and it was concluded that the test material was non-genotoxic in this assay.  Results were also 
negative in another study (same protocol and doses) on MerquatTM* 295 polymer.25 
 
Polyquaternium-39 
 
 In another study, the genotoxicity of MerquatTM PLUS 3330 Polymer was evaluated in the Ames test according to 
the protocol in the preceding study, using the same Salmonella  typhimurium strains.26  The test material was non-genotoxic, 
with and without metabolic activation, over the range of doses tested. 

CARCINOGENICITY 
 

Carcinogenicity data on  Polyquaternium-22 or Polyquaternium-39 were not found in the published literature. 
 

SUMMARY 
 

 Polyquaternium-22 and Polyquaternium-39  function as antistatic agents, film formers, and hair fixatives 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 2011, both ingredients were being used in cosmetic products.  Results 
from a survey of ingredient use concentrations provided by the Personal Care Products Council in 2011 indicate that these 2 
ingredients were being used at concentrations up to 2% (Polyquaternium-22, in a rinse-off product) and up to3 % 
(Polyquaternium-39, in a rinse-off product). 
 
 Polyquaternium-22 (MerquatTM* 280 Polymer) and  polyquaternium-39 (MerquatTM PLUS 3330 Polymer) were 
classified as non-toxic (LD50 > 5 g/kg) in acute oral toxicity studies. 
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MerquatTM* 280 Polymer and MerquatTM PLUS 3330 Polymer  were classified as non-irritants when instilled into the 
eyes of rabbits.  A 0.16% Polyquaternium-22 oxidation dye, tested at a concentration of 10% (0.016% active 
Polyquaternium-22) in an in vitro HET-CAM test, was classified as a slight ocular irritant.   

 
 Both MerquatTM* 280 Polymer and MerquatTM PLUS 3330 Polymer were classified as non-irritants when applied, 

under an occlusive patch, to the skin of albino rabbits.   In single and multiple application occlusive patch tests, a 0.16% 
olyquaternium-22 oxidation dye, tested at a concentration of 10% (0.016% active Polyquaternium-22), was not predicted to 
be a skin irritant in human subjects.  In an HRIPT (occlusive patches), MerquatTM PLUS 3330 Polymer was classified as a 
non-irritant and non-sensitizer. 

 
MerquatTM* 280 Polymer, MerquatTM* 295 polymer (also polyquaternium-22), and MerquatTM PLUS 3330 Polymer 

were non-genotoxic in the Ames test when tested at doses up to 5,000 µg/plate in the following Salmonella typhimurium 
strains:  TA98, TA100, TA1535, and TA1537.  MerquatTM* 280 Polymer and MerquatTM* 295 polymer) were also non-
genotoxic in Escherichia coli strain WP2 uvr A when tested according to the same procedure.  MerquatTM PLUS 3330 
Polymer was not evaluated for genotoxiciy in Escherichia coli strain WP2 uvr A in this study. 

 
The following types of data on Polyquaternium -22 or Polyquaternium-39 were not found in the published literature:  

toxicokinetics, repeated dose toxicity, reproductive and developmental toxicity, and carcinogenicity. 
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Figure 1. Structural Formulas for Polyquaterniums -22 and -39. 
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Table 1. Current Frequency of Use According to Duration and Type of 
Exposure Provided in 201114,15  

Polyquaternium-22  Polyquaternium-39 

  
# of 
Uses Conc. (%)  

# of 
Uses Conc. (%)    

Exposure Type              
Eye Area NR NR 1 1    

Incidental Ingestion NR NR NR NR    

Incidental Inhalation-sprays NR NR 1 NR    

Incidental Inhalation-powders NR NR NR NR    

Dermal Contact 10 0.2 47 0.1 to 3    

Deodorant (underarm) NR NR NR NR    

Hair - Non-Coloring 47 0.3 to 1 35 0.01 to 3    

Hair-Coloring 487 0.03 to 2 1 0.3    

Nail NR NR NR NR    

Mucous Membrane 10 0.2 21 0.1 to 1    

Baby Products NR NR 2 NR    

Duration of Use          
Leave-On 14 0.4 to 0.5 25 0.01 to 3    

Rinse off 530 0.03 to 2 50 0.1 to 3    

Diluted for (bath) use NR NR 8 NR    

Totals/Conc. Range 544 0.03 to 2 83 0.01 to 3    

NR = Not Reported; NS = Not Surveyed; 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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2013 FDA VCRP Data

Polyquaternium-22

05A - Hair Conditioner 14

05D - Permanent Waves 1

05F - Shampoos (non-coloring) 18

05G - Tonics, Dressings, and Other Hair Grooming Aids 3

05I - Other Hair Preparations 11
06A - Hair Dyes and Colors (all types requiring caution 
statements and patch tests) 424

06B - Hair Tints 57

06G - Hair Bleaches 3

06H - Other Hair Coloring Preparation 3

10A - Bath Soaps and Detergents 10

Total 544

Polyquaternium-39

01C - Other Baby Products 2

02A - Bath Oils, Tablets, and Salts 1

02B - Bubble Baths 3

02D - Other Bath Preparations 4

03G - Other Eye Makeup Preparations 1

05A - Hair Conditioner 4

05C - Hair Straighteners 2

05F - Shampoos (non-coloring) 16

05G - Tonics, Dressings, and Other Hair Grooming Aids 5

05I - Other Hair Preparations 8

06H - Other Hair Coloring Preparation 1

10A - Bath Soaps and Detergents 12

10E - Other Personal Cleanliness Products 1

11B - Beard Softeners 1

11G - Other Shaving Preparation Products 1

12A - Cleansing 12

12B - Depilatories 1

12C - Face and Neck (exc shave) 3

12D - Body and Hand (exc shave) 3

12F - Moisturizing 1

13B - Indoor Tanning Preparations 1

Total 83
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