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Included is the draft Final Safety Assessment on the Crosslinked Alkyl Acrylates as Used in
Cosmetics.
At the March meeting, the Panel indicated it was concerned that residual benzene may be present
in the crosspolymers, and issued an Insufficient Data Announcement requesting impurity data,
particularly with respect to the amount of residual benzene that may be present.
At the June meeting, data were submitted that confirmed that one crosspolymer was sometimes
polymerized in benzene under one trade name, and that up to 0.5% residual benzene could be
present in the raw material. The Panel was concerned with the presence of residual benzene in a
cosmetic ingredient.
The Panel therefore issued a tentative report with the conclusion that the crosslinked alkyl
acrylates named in this report are safe for use in the present practices of use and concentration
described in this safety assessment, except when they are polymerized in benzene, and that the
available data are insufficient to make a determination of safety for these ingredients when
polymerized in benzene.
The Panel expressed their concern regarding residual benzene in the Discussion of the report,
and included a calculation as to the amount of benzene that could be present. That calculation
was done using 0.5% as the maximum impurity level for benzene, and 6% as the maximum use
concentration for crosspolymers.
The Council has commented that it was inappropriate to use the 6% use concentration to
calculate benzene levels, in that 6% is the concentration of use reported for Acrylates/Ethylhexyl
Acrylate, which is not reported to be polymerized in benzene. The ingredient that can be
polymerized in benzene is Acrylates/C10-30 Alkyl Acrylate Crosspolymer. This ingredient has
a maximum use concentration of 5%, and it is this value the Council is proposing be used in the
calculation of residual benzene. That change has been made in the Discussion of the report.
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CROSSLINKED ALKYL ACRYLATES

December 23, 2010: SLR Issued
March 3-4, 2011: Draft Report
The following unpublished data were submitted by the Council, following the announcement of the SLR, and are included in
the draft report:
1.

2.

3.
4.

5.
6.

Information on Sodium Acrylates Crosspolymer-2. Memo dated Nov. 30, 2010.
a.
Sumitomo Seika. 2010 Cosmetic Grade: AQUAKEEP 10SH-NFC (Sodium Acrylates Crosspolymer-2)
b. Sumitomo Seika. 2010. Material safety data sheet: AQUAKEEP 10SH-NFC (Sodium Acrylates
Crosspolymer-2)
Information on Acrylates/Vinyl Isodecanoate Crosspolymer. Memo dated Dec. 14, 2010
a. 3V Sigma. 2010. Stabylen 30 (Acrylates/Vinyl Isodecanoate Copolymer): Toxicological Summary
Review.
Specification information on Acrylates/C10-30 Alkyl Acrylates Crosspolymer. Memo dated Dec. 15, 2010.
HRIPTs on Products Containing Acrylates/C10-30 Alkyl Acrylate Crosspolymer. Memo dated Jan. 11, 2011.
a. Consumer Product Testing Co. 2009. Repeated insult patch test of a body lotion containing 0.15%
Acrylates/C10-30 Alkyl Acrylate Crosspolymer. Experiment Reference Number: C09-1 109.01.
b. Consumer Product Testing Co. 2010. Repeated insult patch test of a foot cream containing 0.6%
Acrylates/C10-30 Alkyl Acrylate Crosspolymer. Experiment Reference Number: C10-0602.01.
Specifications for Allyl Methacrylates Crosspolymer. Memo dated Jan, 13, 2011.
Updated concentration of use by FDA product category: Acrylate Crosspolymer Ingredients. Memo dated Jan. 28,
2011.

At the meeting, the Panel issued an insufficient data announcement requesting impurity data for the crosspolymers,
particularly with respect to the amount of residual benzene that may be present.
June 27-28, 2011: Tentative Report
The following unpublished data were submitted by the Council and added to the report:
1. Dow Chemical Company. 2011. ACULYN 88 Polymer (Acrylates/Steareth-20 Methacrylate Crosspolymer)Global
Cosmetic Dossier. Submitted by the Council on May 3, 2011.)
2. Dow Chemical Company. 2011. ACULYN 38 Polymer (Acrylates/Vinyl Neodecanoate Crosspolymer) Global
Cosmetic Dossier. Submitted by the Council on May 3, 2011.)
3. Personal Care Products Council. 2011. Benzene impurity in acrylates/C10-30 alkyl acrylate crosspolymer.
The Panel issued a tentative report with a conclusion of safe as used for the crosslinked alkyl acrylates provided that they are
not polymerized in benzene; the available data are insufficient to make a determination of safety for those polymerized in
benzene. Were the ingredients not in current use to be used in the future, the expectation is that they would be used in
product categories and at concentrations comparable to others in this group.

September 26-27, 2011: Draft Final Report
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Explore results
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Explore substances by ID: acrylates/C10-30 Alkyl Acrylate Crosspolymer, 26794-61-6, 74464-10-1, Acrylates/ethylhexyl acrylate
crosspolymer, acrylates/ethylhexyl acrylate/glycidyl methacrylate crosspolymer, 50657-38-0, acrylates/steareth-20 methacrylate
crosspolymer, acrylates/vinyl isodecanoate crosspolymer, acrylates/vinyl neodecanoate crosspolymer, 779327-42-3, 182212-41-5,
butyl acrylate/glycol diemethacrylate crosspolymer, C8-22 acrylates/methacrylic acid crosspolymer, glycol diemethacrylate/vinyl
alcohol crosspolymer, lauryl methacrylate/glycol dimethacrylate crosspolymer, lauryl methacrylate/sodium methacrylate
crosspolymer, acrylates/C12-13 alkyl methacrylates/methoxyethyl acrylate crosspolymer, methacrylic acid/PEG-6 methacrylate
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MEDLINE ® : is produced by the U.S. National Library of Medicine. MEDLINE is a registered trademark of the U.S. National
Library of Medicine.
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(ACRYLATES AND ALKYL AND ACRYLATE AND CROSSPOLYMER) OR 503867-23-0 OR (ACRYLIC AND ACID AND
ALKYL AND METHACRYLATE AND COPOLYMER) OR (ACRITAMER AND (501ED OR 505ED)) OR (AQUPEC AND
HV) OR (CARBOPOL AND (2020 OR 1342 OR 1382) AND POLYMER) OR (CARBOPOL AND ULTREZ AND (20 OR 21)
AND POLYMER) OR (PEMULEN AND (TR-1 OR TR-2) AND POLYMER) OR (TEGO AND CARBOMER)
(ACRYLATES AND CROSSPOLYMER) OR 26794-61-6 OR 74464-10-1 OR (PROPENOIC AND ACID AND (METHYL OR
BUTYL) AND ESTER AND (COPOLYMER OR POLYMER)) OR (ETHYLENE AND DIMETHACRYLATE AND
(ISOBUTYL OR METHYL) AND (POLYMER OR COPOLYMER)) OR (BUTYL AND METHACRYLATE AND
*ETHYLENE AND DIMETHACRYLATE AND (COPOLYMER OR POLYMER)) OR (ETHANEDIOL AND METHYL AND
METHACRYLATE AND (POLYMER OR COPOLYMER)) OR 937245-97-1 OR 1034390-08-3 OR 1042425-25-1 OR 6698853-2 OR 108772-06-1 OR 66231-58-1 OR 66231-62-7 OR 37211-40-8 OR 141255-82-5 OR 138454-61-2 OR 73928-89-9 OR
144610-95-7 OR 86438-61-1 OR 219531-90-5 AND (GANZPEARL (GBX OR GME OR GMH OR GMP))
(ACRYLATES AND (ETHYLHEXYL OR (ETHYL AND HEXYL)) AND ACRYLATE AND CROSSPOLYMER) OR
(TECHNOPOLYMER AND (ACP OR ACX))
(ACRYLATES AND (ETHYLHEXYL OR (ETHYL AND HEXYL)) AND ACRYLATE AND GLYCIDYL AND
METHACRYLATE AND CROSSPOLYMER) OR (ACRIT AND SE)
(ACRYLATES AND (PEG OR (POLYETHYLENE AND GLYCOL)) AND DIMETHACRYLATE AND CROSSPOLYMER)
OR 50657-38-0 OR (COSMO AND PEARL)
(ACRYLATES AND STEARETH AND METHACRYLATE AND CROSSPOLYMER) OR (ACULYN AND POLYMER)
(ACRYLATES AND VINYL AND ISODECANOATE AND CROSSPOLYMER) OR 191808-02-3 OR 362523-28-2
(ACRYLATES AND VINYL AND NEODECANOATE AND CROSSPOLYMER) OR CUSTOPOLY OR STABYLEN
(ALLYL AND METHACRYLATE AND GLYCOL AND DIMETHACRYLATE AND CROSSPOLYMER) OR 779327-42-3
(ALLYL AND METHACRYLATES AND CROSSPOLYMER) OR 182212-41-5 OR 286962-86-5 OR (ALLYL AND
METHACYLATE AND DIMETHACRYLATE AND (POLYMER OR COPOLYMER)) OR (POLYPORE OR (POLY AND
PORE))
(BUTYL AND ACRYLATE AND GLYCOL AND DIMETHACRYLATE AND CROSSPOLYMER) OR (MATSUMOTO AND
MICROSPHERE)
ALKYL AND ACRYLATES AND METHACRYLIC AND ACID AND CROSSPOLYMER
(GLYCOL AND DIMETHACRYLATE AND VINYL AND ALCOHOL AND CROSSPOLYMER) OR POROSORP
(LAURYL AND METHACRYLATE AND GLYCOL AND DIMETHACRYLATE AND CROSSPOLYMER) OR (POLYTRAP
AND ADSORBER)
(LAURYL AND METHACRYLATE AND SODIUM AND METHACRYLATE AND CROSSPOLYMER) OR SOFCARE
(ACRYLATES AND ALKYL AND METHACRYLATES AND METHOXYETHYL AND ACRYLATE AND
CROSSPOLYMER) OR DIAHOLD
METHACRYLIC AND ACID AND (PEG OR (POLYETHYLENE AND GLYCOL)) AND METHACRYLATE AND
CROSSPOLYMER
((PEG OR (POLYETHYLENE AND GLYCOL)) AND (PPG OR (POLYPROPYLENE AND GLYCOL)) AND
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METHACRYLATE AND METHACRYLIC
AND ACID
AND Only
CROSSPOLYMER)
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POTASSIUM AND ACRYLATES AND ALKYL AND ACRYLATE AND CROSSPOLYMER
SODIUM AND ACRYLATES AND ALKYL AND ACRYLATE AND CROSSPOLYMER
(SODIUM AND ACRYLATES AND CROSSPOLYMER) OR (AQUA AND KEEP)
SODIUM AND ACRYLATES AND VINYL AND ISODECANOATE AND CROSSPOLYMER
(STEARYL AND LAURYL AND METHACRYLATE AND CROSSPOLYMER) OR SOFCARE
(ACRYLATE OR ACRYLATES) AND CROSSPOLYMER
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*“X” indicates that data were available in a category for the ingredient

Acrylic Acid
Methyl Acrylate
Ethyl Acrylate
Butyl Acrylate
2‐Ethylhexyl Acrylate
Polyacrylic Acid
Sodium Polyacrylate
Methacrylic Acid
Methyl Methacrylate
Ethyl Methacrylate
Butyl Methacrylate
Isobutyl Methacrylate
Lauryl Methacrylate
PEG‐4 Dimethacrylate

Acrylates/C10‐30Alkyl Acrylate Crosspolymer
Acrylates/C12‐13 Alkyl Methacrylates/Methoxyethyl Acrylate Crosspolymer
Acrylates Crosspolymer
Acrylates/Ethylhexyl Acrylate Crosspolymer
Acrylates/Ethylhexyl Acrylate/Glycidyl Methacrylate Crosspolymer
Acrylates/PEG‐4 Dimethacrylate Crosspolymer
Acrylates/Steareth‐20 Methacrylate Crosspolymer
Acrylates/Vinyl Isodecanoate Crosspolymer
Acrylates/Vinyl Neodecanoate Crosspolymer
Allyl Methacrylate/Glycol Dimethacrylate Crosspolymer
Allyl Methacrylates Crosspolymer
Butyl Acrylate/Glycol Dimethacrylate Crosspolymer
C8‐22 Alkyl Acrylates/Methacrylic Acid Crosspolymer
Glycol Dimethacrylate/Vinyl Alcohol Crosspolymer
Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer
Lauryl Methacrylate/Sodium Methacrylate Crosspolymer
Methacrylic Acid/PEG‐6 Methacrylate/PEG‐6 Dimethacrylate Crosspolymer
PEG/PPG‐5/2 Methacrylate/Methacrylic Acid Crosspolymer
Potassium Acrylates/C10‐30 Alkyl Acrylate Crosspolymer
Sodium Acrylates Crosspolymer‐2
Sodium Acrylates/C10‐30 Alkyl Acrylate Crosspolymer
Sodium Acrylates/Vinyl Isodecanoate Crosspolymer
Stearyl/Lauryl Methacrylate Crosspolymer
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June 2011 Meeting – Belsito Team
DR. BELSITO: Okay. So, we're going back now to acrylates crosspolymers, is that correct? Okay. So, the title has now
been generalized to crosslinked alkyl acrylates. In March, insufficient data asking for impurities with a focus on residual
benzene. Those have been provided and incorporated into the report. The panel -- so, basically that's what we're looking at.
We have, just to remind you, the highest concentration -- at least, this is my scribble -- 6 percent leave-on n-hexane at.2 and
benzene at.5 percent were the maxes that I scribbled down. So, assuming that Curt and Paul and Dan are okay with those
levels, safe as used for this acrylate copolymer group.
DR. BERGFELD: Before you go there, could I have you remind me about how you felt about the human sensitization,
irritation? Are you using -- trying to look at this particular document, how it's arranged? But anything but particle size or size
of molecule? There's not a lot here.
DR. BELSITO: You mean because of the acrylic component to them or what?
DR. BERGFELD: Yeah. Well, and just the fact that there's little information on it.
DR. BELSITO: It's Table 5. There's quite a bit of information in Table 5.
DR. BERGFELD: Non-human.
DR. BELSITO: No irritation, no sensitization. I mean, it's only summarized in two short lines in the text, but the table
has quite a bit of data.
DR. BERGFELD: Yeah, you're right. It is.
MS. FIUME: I did just want to point out
so it's not missed, on Panel Book page 49, the calculation for the amount of benzene that could be in cosmetic formulations
has an extra zero after the decimal point. It's actually.03 percent, not.003.
DR. BELSITO: What line is this, Monice?
MS. FIUME: Fourth line from the bottom, very left.
DR. BELSITO: Okay, 0.03, not -MS. FIUME: Yes.
DR. SNYDER: I had a question. Are we okay with that language, that last sentence there? That care should be taken to
minimize the amount of residual benzene?
DR. BELSITO: Why? What is your concern with that?
DR. SNYDER: I mean, I think we could -- I think because it is such a significant toxicant that we probably should be a
little bit more -DR. BERGFELD: Specific -DR. SNYDER: -- specific as to what we mean by minimize. I mean, it -DR. LIEBLER: Well, I think you just said in the sentence prior to that, such a trace amount presents no safety issues.
DR. BERGFELD: Why don't you just end there?
DR. LIEBLER: I would recommend deleting the last sentence.
DR. KLAASSEN: I would, too. It kind of sounds the opposite.
DR. BELSITO: Yeah, so --
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DR. EISENMANN: But did you catch it's 03 not 003. That's -DR. BELSITO: .03 percent.
DR. EISENMANN: Right.
DR. BELSITO: You're okay with that?
DR. SNYDER: I'm asking that also, I guess. As to what level -- if we're comfortable with that level.
DR. KLAASSEN: Well, one thing with benzene is that we know it's a human carcinogen. And thus, people get very
excited about it. But the amount of benzene that it takes to be a human carcinogen actually is very high. So, I have no concern
with this concentration in this compound or class of compounds.
DR. BELSITO: Okay.
DR. LIEBLER: I agree.
DR. BELSITO: Okie-doke. So, safe as used.
DR. SNYDER: Monice, had a comment on Table 6. When you compile the tables like this, which are highly informative, like
on Page 71? If you look under acrylic acid, under toxicological studies, there's an inhalation study there that says lesions were
observed in rats and mice in 4-day, 2-week, 20-day, and 13-week studies. But there's no dose information. And particularly if
we could just at least have the doses that were tested, and if there was any way to calculate an NOAEL. And the same thing
down on methyl methacrylate, toxicological studies: Single dose, oral, produced gastric lesions, but there's no indication of
what doses to give us some idea. And likewise, even in the negative studies, like the repro studies, did not produce teratogenic
or reproductive effects in rats. But I'd like to really know the doses that they tested.
MS. FIUME: Can I ask, if there's multiple studies, do you want me to just pick the one that had the lowest or -- you know,
that was most representative for that amount? How do you want that handled?
DR. SNYDER: Certainly a study that could derive an NOAEL is the most -- going to be the most informative.
DR. BRESLAWEC: Keeping in mind that these are components, not the actual ingredients that we're talking about.
DR. EISENMANN: I have one thing in the discussion. This sentence, "The panel indicated that competence in these
assumptions would be bolstered by data from well-conducted absorption penetration studies on, for example," and it continues.
I don't remember you guys saying that, and these things are -- I am -- it's in the second paragraph, last -- or the third paragraph,
actually, the last sentence.
DR. LIEBLER: "The panel indicated that confidence in these assumptions would be bolstered," that sentence?
DR. EISENMANN: Yes.
DR. LIEBLER: Yeah, I flagged that, also. And I asked whether it suggests that we want or expect to see these data.
DR. EISENMANN: I mean -DR. LIEBLER: That was my question.
DR. EISENMANN: These are -- they're just so large. At least the ones that you have in the molecular weight
information are just so large that I don't know why you would need any information at all.
DR. LIEBLER: I agree with that view.
MS. FIUME: So just delete that sentence?
DR. LIEBLER: Yes, right?
MR. DEMARIA: Anything else?
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DR. SNYDER: I have just a kind of global editorial thing. That in all of these reports, when we talk about the ingredients and
their use in cosmetics, we use various terms like are used, "may function as," "can function as." And I think what we're really
talking about, "as they're reportedly used," because that's what it's based on, correct?
DR. BRESLAWEC: Right. We've tried to standardize that language. And instead of saying "used as," we're trying to
say, "reported to function as." So that's the language we're trying to move toward.
DR. SNYDER: Yeah, because it is a reported use to us and that's what we base all of our conclusions on. So I think it's
really important that we are accurate on what it is. Not that they can or may or -DR. BELSITO: I'd like the "reported to function as." Comments? Monice, you have everything you need from us for
this one?
MS. FIUME: Yes, thank you.
DR. BELSITO: Okay.
DR. BERGFELD: The only passing comment is on page 7, where you -- alternative studies. Under mucosal irritation,
there you have a bunch of eye studies. They're a little bit tough to pull out, if you're just looking for eye. And in other
documents, it was non-human eye or eye toxicity. I'm not sure what you're going to do about that, but this is inconsistent now
with several documents.
MS. FIUME: So you're looking for eye.
DR. BERGFELD: And frequently look for eye, because of irritation.
MS. FIUME: So you would prefer the term "ocular" versus "mucosal?"
DR. BERGFELD: No. I prefer "eye" appear somewhere in the title so I can find it. That's basically what I'm saying.
DR. BRESLAWEC: Got it. What we occasionally come up with is that we have more headings than text, and then we
go through this heading removal exercise. And I think this is a victim -- fell victim to that.

Marks Team
Next is the Pink Book, acrylic crosspolymers or crosslinked alkyl acrylates. In March of this year, the panel issued an
insufficient data announcement asking for impurities particularly focusing on residual benzene. Data has been provided and it's
found in the report. Ron or Tom? How do you feel?
DR. SHANK: On page 49 of the book, page 9 of the report near the very bottom, it says that in worst case for benzene
concentrations 0.003 percent, that's not correct. There is one too many zeros. So multiply that by 10 and it's 0.03 percent.
And I calculated that if the maximum concentration of the polymer in a cosmetic formulation is 6 percent, for every gram of
formulation would produce three- tenths of a milligram of benzene. And the EPA water standard for benzene is a maximum of
5 micrograms per liter, so this works out that an adult would be exposed to 10 micrograms per liter in drinking water as a
maximum. The cosmetic concentration would be 30 times above that. So I think we need to say something about limiting the
benzene concentration in the polymer.
DR. BRESLAWEC: Dr. Loretz, do you want to comment on that? There is some discussion about how it's lodged in and that
the 6-percent concentration actually could be more like 1 percent.
DR. LORETZ: I think this is the supplier that provided information suggesting that the maximum concentration that
they were aware of in use was less than that, so this is the worst case in the course of the study minus the zero. So I think this is
the highest concentration and higher than you would see, and then they've raised the issue of benzene when you mix it, et
cetera, as it's volatile and expect to get some amount although we don't have anything.
DR. SHANK: I did a calculation based on 1 gram of cosmetic applied to the skin, that a concentration limit for benzene
of 0.016 percent would be the same exposure as the EPA drinking water standard just as a reference. What we want to say is
up to everybody. That would be 167 PPM in the cosmetic formulation. In the polymer, pardon me.
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DR. MARKS: And the benzene is the only issue at this point with the safety of these ingredients. Ron, how would you work
that in the conclusion then? I am presenting it so I'm going to ask you have you figured out how you'd like to work this?
DR. SHANK: No, I have not.
DR. MARKS: It obviously would be safe as used as long as the crosslinked alkyl acrylates have less than X- amount of
benzene impurity or something to that effect. Is that what you were thinking, Ron, the way we'd do this, that we would in the
conclusion state that we want a maximum amount of benzene impurity in it?
DR. SHANK: I was trying to find out in other ingredients we have reviewed. Have we asked this question before, a
limitation on the amount of free benzene in an ingredient? Unfortunately, my access to the website doesn't work again, so I
tried to do it through the compendium and I couldn't find anything, fortunately, the compendium we have online. So perhaps
we have already asked this question about free benzene in other ingredients and refer to that. Otherwise we'll have to discuss
what basis we want to -- I just took the EPA drinking water standard because it was an easy number to find, but maybe there's a
better way to do this.
MS. FIUME: I have a question per the discussions. Last night I pulled up the NIOSH and the OSHA limitations, but if
we were to use EPA drinking water, in the discussion we currently say that we don't really expect it to absorb so the rationale
for using the discussion of using an oral limitation versus something else, what type of wording would you want for something
like that?
DR. SHANK: If the benzene in the ingredient polymer is free, then it will be absorbed through the skin. So that's why
using an oral -- the polymer stays behind, but the benzene would be absorbed into the blood.
DR. SLAGA: In the past we always discussed the level of impurity is the word to make sure that benzene between 5 or
less. Wouldn't just be as easy based on your calculation?
DR. SHANK: Putting 5 percent I think is too high.
DR. MARKS: Right.
DR. SHANK: Because.6 percent of 6 percent is 300 micrograms of benzene per gram of formulation. You can check
my calculations. So 1 gram of formulation would give 300 micrograms of benzene. Two liters of drinking water at the
maximum EPA limit would give you 10 micrograms of benzene. So 1 gram of cosmetic formulation at 6 percent polymer
content would be 30 times above the EPA water standard.
DR. MARKS: That's assuming you only apply 1 gram.
DR. SHANK: Yes.
DR. MARKS: In a normal application if you're doing total body it would be 30 grams.
DR. LORETZ: It would depend on the product type, too.
DR. MARKS: Exactly. It could be significantly more than just 1 gram applied. Again, on page 49, you took one of the zeros
for a final level of 0.03 percent of benzene? Is that what you said, Ron?
DR. SHANK: Yes.
DR. MARKS: Such trace amounts presents no safety issues. You want that sentence struck obviously.
DR. SHANK: Yes, please.
DR. MARKS: And now the question is such trace amounts may present a safety issue might be the better way of doing
it since you have the EPA level. The panel did caution that care should be taken to minimize the amount of residual benzene.
We're sort of addressing it with that but we haven't set a level.
DR. SLAGA: What level would you suggest?
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DR. SHANK: As a starter for discussion tomorrow I guess, that application of the formulation would provide no more than 10
micrograms of benzene. That would be equivalent to 2 liters of drinking water. That's the rationale. I'm sure the others will
find that worthy of comment.
DR. BRESLAWEC: And that is based on the EPA drinking water standard?
DR. SHANK: This is the EPA drinking water standard and that standard is a maximum concentration of 5 micrograms
of benzene per liter of water assuming an adult drinks 2 liters of water a day.
DR. BRESLAWEC: I'm sorry. Could you repeat that definition?
DR. SHANK: The EPA standard is a maximum concentration of benzene in drinking water of 5 micrograms of benzene
per liter, and the assumption is that an adult would drink 2 liters of water a day. So the total exposure would be 10 - 15
micrograms per day of benzene.
MS. FIUME: Dr. Shank, out of my own curiosity, I've gotten lost in the numbers. That's my own fault. The California Prop
65 limits, are they higher or lower than the EPA that was listed in the text?
DR. SHANK: They would not be higher. If anything, they would be lower.
MS. FIUME: They would be lower. There is 6.4 micrograms per day.
DR. SHANK: So that would be lower.
DR. MARKS: So one part would be in the discussion we're explaining the rationale based on the EPA 2 liters of water
adjusted daily in that total of 10 micrograms of benzene. The other is going to be how we word the conclusion that these
crosslinked alkyl acrylates are safe as used as long as the limit of benzene is no greater than 10 micrograms total daily exposure
or something like that. How do you like that, Ron or Tom?
DR. SLAGA: That sounds good.
DR. SHANK: The rationale is the EPA drinking water standard. I should know this. The Prop 65 limit is 6 micrograms.
MS. FIUME: 6.4 micrograms per day orally.
DR. SHANK: Oral?
MS. FIUME: Yes. That's actually in there.
DR. SHANK: Does that mean if a cosmetic formulation has 10 that it can't be sold in California which is 10 percent of
the U.S. population?
DR. SLAGA: They probably use more cosmetics out there.
DR. MARKS: What was California?
MS. FIUME: 6.4 micrograms per day for oral exposure and 13 for inhalation.
DR. SHANK: I don't know that I would recommend using the California Prop 65. I won't comment further. I wouldn't use
that as the standard.
MS. FIUME: I would imagine that suppliers have had to do something because the European limits are very different.
There are different limits for the amount of residual benzene based on where they're supplying to. Europe has a level of.1 so
certainly they can't use that in their jurisdiction.
DR. SHANK: .1 microgram?
MS. FIUME: .1 percent.
DR. LORETZ: .1 percent.

CIR Panel Book Page 14

Distributed for Comment Only - Do Not Cite or Quote

DR. SHANK: .1 percent.
DR. SLAGA: That adds up to impurities?
DR. LORETZ: They showed that the loss they looked at, it range and I think the highest was.41 and that some fall well
below that.
MS. FIUME: I tried to find what Europe's rationale was for the limit and I wasn't able to find it to really pinpoint what
they were basing their number on.
DR. LORETZ: We would assume that somebody selling it in California is aware of that and in compliance with Prop
65 but we don't have any more information.
DR. MARKS: So you don't have a problem, Ron, with saying we're going to limit it to 10 even though California has 6.4?
MS. FIUME: Actually in the memo it does say that formulators that sell products in California must comply with
California's Prop 65 which limits benzene exposure from a product to 6.4 micrograms per day for oral exposure. So the
information that did come from industry does state that they are aware of what California's limit is and that they have to
comply.
DR. MARKS: I would say we go to 6.4.
DR. SLAGA: It's easier for the formula based on the lowest.
DR. MARKS: Yes.
DR. SLAGA: You don't have to mention California.
DR. SHANK: You'd have to mention why is it 6. -DR. SLAGA: That's true.
MS. FIUME: Provide it just in case you -DR. MARKS: Then we get into we think that EPA is better than the California Prop 65. I don't know. I just see that if I were
a formulator a conflict when I look at the CIR recommendation of 10, although maybe that happens all the time. I'm not sure.
We can certainly leave it at 10. You're our California representative here, Dr. Shank. So it's going to be safe?
DR. SLAGA: Industry will probably try to keep it below Proposition 65, I'd guess.
MS. FIUME: Because there's multiple solvents.
DR. BRESLAWEC: And that.1 percent, how does that compare to the 10 micrograms per day?
DR. MARKS: Let me see. I think I'm the one proposing, so tomorrow I'm going to move that we issue a tentative
report on the crosslinked.
MS. FIUME: Insufficient?
DR. MARKS: Yes. It was insufficient. So a tentative report on -- yes, I know the subject says tentative report, but actually it's
what we're moving. A tentative report on crosslinked alkyl acrylates as safe as used as long as the benzene impurity limit is no
greater than 10 micrograms of benzene total exposure daily or daily total exposure. Does that sound like the way to handle it?
DR. SLAGA: Total from all sources or cosmetics?
DR. MARKS: We say there that in cosmetics safe for cosmetics. So you think somebody would interpret the
conclusion total or should we be more specific and say 10 micrograms of total exposure? Now you get into all the other issues
we have like the phthalates in nail. We limited in the nail cosmetic but we're not limiting it to all phthalate exposure from -DR. SLAGA: Any source.
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DR. MARKS: Yes.
DR. SHANK: I haven't reviewed the EPA document for some time, but I would be -- I'm fairly sure that they
considered other sources of exposure because it's an additive to gasoline. People who pump gasoline are exposed by inhalation
to benzene. There are several sources of benzene in the environment and I'm pretty sure the EPA water standard took that into
account. So I would put the benzene limitation as 10 micrograms per cosmetic exposure or however you word that.
DR. MARKS: Personal care product.
DR. SHANK: Personal care product.
DR. MARKS: Personal care product exposure.
DR. LORETZ: That's a little complicated as to you don't know if -- still in theory so if you're putting in your five and
he's putting his five, it gets challenging that way.
DR. MARKS: Another nuance.
MS. FIUME: And that will be in the conclusion and not just the discussion?
DR. SHANK: It would have to be in the discussion to say how we arrived at that number.
DR. MARKS: But the conclusion would limit.
DR. SHANK: The limit would be in the conclusion, yes.
DR. MARKS: Right.
DR. SHANK: Is there some way to scan previous documents to see if we've asked this question about limited benzene before?
DR. LORETZ: There's one coming up on today's agenda that refers to benzene free.
DR. SHANK: For benzyl alcohol?
DR. LORETZ: It must be in that.
DR. BRESLAWEC: I'm not particularly aware that we've limited it per product exposure before. I think, and I honestly
can't say this with 100 percent certainty, but I think it's always been concentration in the ingredient because we're looking at an
ingredient and not the product.
DR. MARKS: Right.
DR. BRESLAWEC: So I would urge you to characterize it in a way that focuses on the level of impurity in the ingredient
rather than in the product.
DR. SLAGA: In this specific ingredient.
DR. MARKS: This is for the specific ingredient.
DR. SLAGA: Not in personal care products.
MS. FIUME: But I think it was just PEG alkyl ethers that there was concern over some of the residual solvents or residual
components. In the discussion it was worded a certain way without specifics, but I would have to go back and look at it
because I want to think it was the alkyl PEG ethers that addressed that. Same type of concept.
DR. MARKS: What do we do with heavy metals, aflatoxins and that sort of thing? We don't do limits do we?
DR. BRESLAWEC: We have in the past.
DR. SLAGA: We have a boilerplate.
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DR. MARKS: Right. A boilerplate.
DR. BRESLAWEC: But it's based on the ingredient.
DR. MARKS: Right.
MS. BECKER: Dr. Marks? It's in the silylate report in the report on toluene. The CIR Expert Panel has stated that all
cosmetic ingredients should be benzene free.
DR. BRESLAWEC: But there was a comment from industry where they questioned where CIR had stated that, so that's an
issue we need to address.
MS. BECKER: I can go get my computer and pull it up.
DR. BRESLAWEC: Let's do that.
DR. SHANK: It's hard to say because I based my calculations on 1 gram, but that was arbitrary, so I guess it depends on
what the product is and how much is applied to the skin. So how do you set a limit on the concentration in the ingredient based
on the maximum amount you apply to the skin and what would that be? I have no idea.
DR. BRESLAWEC: I think you can help us on that.
DR. MARKS: Because here we have -- I mean there's a lot of leave-on use. For the C-10 to 30 acrylates there are over 1,300
leave-on products.
MS. FIUME: Another complicating factor and I think Linda was alluding to this earlier is that from that manufacturer
under that trade name they state that they're aware of it being used at a maximum of 1 percent, but the problem is we don't have
the concentration of use breakdown by trade name, it's by INCI name. So they may only be using it at 1 percent and we're
using it at 6 percent as the worst-case scenario, so it also complicates what is actually being put in. In one of my reports there's
actually a calculation of how much is exposed based on product type. I don't know if this is helpful, but in the TEA report a
company actually came up with an exposure of consumers. It's on page 6 of the report.
DR. SHANK: Of the report. Yes?
MS. FIUME: And then on page 6, the third full paragraph down, it -DR. SLAGA: What page, ma'am?
MS. FIUME: Page 6 of the report, which is Panel Book page 25, and that's TEA.
DR. MARKS: It's a different book.
MS. FIUME: Yes.
DR. MARKS: TEA.
DR. SLAGA: Yes, I have that.
MS. FIUME: I don't know if that's helpful at all.
DR. SHANK: So there is some kind of algorithm to use?
MS. FIUME: That was submitted to us. And I know calculations have been done for things like the diluted products,
how much is actually exposed per day, but I don't know of any other products if there's been calculations as to what type of
product, how much exposure actually occurs per day.
DR. MARKS: I think we saw that with the RFL presentations on fragrance exposure and they did it with various
product categories.
DR. LORETZ: And we've published. There are a lot of publications.
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MS. FIUME: It sounds familiar because I know the diluted ones, if that would be referred to more often in the report.
Yes, that calculation actually came from an OECD SIDS document that was their calculation that was included in their report.
DR. SHANK: Okay.
DR. LORETZ: I know the Expert Panel has used the Prop 65 levels before. I guess this one's just more complicated because
if you take the worst case then you start getting into a different -DR. MARKS: Here we go. On toluene it says that was the question actually I was going to ask, and I don't know
whether it can be answered, can these acrylics be manufactured free of benzene?
DR. LORETZ: I think benzene is just way of making it. It's not necessarily a common way. It's just one way.
DR. MARKS: So if it isn't a common way then to me the way to solve it would be that we recommend there be no
benzene.
DR. LORETZ: I think it's a certain product type that some people find have some benefits.
DR. SHANK: I'm perfectly happy with this. What year was this written? Back in the day.
DR. MARKS: Do you want to read it? I like the second sentence under the discussion I guess it is or the summary.
DR. SHANK: This is on the toluene document in the 1980s I guess, "One possible impurity, benzene, is a carcinogen.
Therefore, cosmetic products formulated with toluene should be benzene free." That's the best way for us to go if that doesn't
cripple the manufacturer if there are other solvents that can be used.
DR. MARKS: Is there anybody from -- of course that's not going to influence our decision on safety other than to say is
that an issue with the manufacturer.
DR. LORETZ: I think what the manufacturer said is that is an issue, that they do sell that product and that product has value,
so I guess that's why they -- you know, we think it would be a safety assessment on the benzene levels rather than just a flat-out
ban.
MR. LABA: Dennis Laba from Presperse. Presperse represents one manufacturer that makes products. These products
were originally precipitated in benzene and they have been moving more and more environmentally friendly solvents and
toxicity safe solvents. But the whole industry has not moved as fast as the manufacturers though these other products have
been available. People who have been using these for years have not changed all of their products over to the other ones.
There is one particular manufacturer that has most of the market and they would probably be the ones most upset about that,
saying that there can't be any benzene, but the alternatives are out there certainly.
DR. SHANK: Thank you.
DR. SLAGA: Let's proceed then.
DR. SHANK: So the precedent if the benzene document is that we say benzene free.

DR. BRESLAWEC: The toluene, yes.
DR. SHANK: Toluene document. Thank you.
DR. MARKS: I like safe. And then in the discussion because that's the way it is in the toluene document, in the
discussion we say that it's benzene free, that we're concerned about benzene and unless there's an alternative way of arriving at
a safe limit which we've discussed, it doesn't sound like that's going to be easy.
DR. LORETZ: I guess I have some real concerns about benzene free because that implies a zero tolerance which, I
mean, when you look at like traces in things that are like in Annex 2 in Europe, I mean, they, you know, qualify that as a good
manufacturing practice, et cetera. It's not a true zero. So, but to me benzene free taken literally is a true zero which is -DR. SHANK: The original toluene document is dated 1987, so that must have gone through re-review. So if we could
find the re-review to see -- because I'm sure we've handled this before.
CIR Panel Book Page 18

Distributed for Comment Only - Do Not Cite or Quote

DR. MARKS: So we're back to safe, and then in the conclusion do we mention there it should be benzene free or should
we put that in the discussion? Because in the toluene document it's in the discussion, is it not?
DR. SLAGA: Not in the conclusion.
DR. MARKS: Right.
DR. SLAGA: We ought to be consistent depending on what the re-review was.
DR. MARKS: Then the question also there is do we want to as you suggested what may create heartburn, but from a
safety point of view do we want to be benzene free? Because obviously what we've struggled is if we don't say it's benzene
free, what is the limit we're going to set?
DR. SLAGA: In the original discussion we were talking about benzene that's trapped.
DR. BRESLAWEC: I think that was a misunderstanding on my part.
DR. SLAGA: I'm sorry. We'd have to have had some kind of linkage wouldn't we to keep it -DR. SHANK: It's a polymer so it could be physically trapped, not chemically trapped.
DR. LORETZ: I think benzene is referred to a monomer at some point in here and that's not correct.
DR. SLAGA: I think in reality we're worried about the total exposure of benzene so maybe we're going into cosmetic and
looking for environmentally safe alternative solvents here, then it seems to me that's as good a case.
DR. LORETZ: While that may be the ideal, does it make sense if your product is in compliance with Prop 65 and you
specify that that's what you recognize is your safe level?
DR. SLAGA: That means that we would be going beyond Proposition 65.
DR. LORETZ: Right.
DR. SLAGA: We can't say we're excepting Prop 65.
DR. SHANK: Another way is to take the EPA water standard for a total exposure of 10 and that cosmetic personal
product care use should contribute no more than half of that, so that would be 5 micrograms?
DR. BRESLAWEC: At what level?
DR. SLAGA: That's getting a little wishy.
DR. SHANK: Somebody else try it.
DR. SLAGA: This is toluene sulfonamide formaldehyde residue and that was straight toluene in that one.
DR. SHANK: Yes.
DR. LORETZ: I think for consistency I'm concerned about again setting a zero standard because we're going risk based
throughout and not just benzene.
MS. FIUME: I'm trying to think about in the past with the wording where is a maximum is allowed per day, but you
could have multiple exposures how we've worded it in the conclusion. Peppermint oil might be one because I think peppermint
oil didn't have a maximum that should be allowed per day and I don't know if the discussion handled that at all or not.
DR. SHANK: What was it called?
DR. MARKS: That was a sensitivity issue.
MS. FIUME: Peppermint oil.
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DR. MARKS: Let me see. I'm trying to think. Again, I come back to the phthalates because there was the concern that nail
polish would add to the total burden of phthalates, but I think we just did a safe because our margin of safety calculation with
that showed that it would be -DR. SLAGA: Wouldn't have been very large.
DR. MARKS: -- a very small contribution by nail. Whereas this potentially -DR. SLAGA: We've added significant with our approval.
DR. MARKS: Yes. This with your calculation, Ron, would give a significant amount of exposure.
DR. LORETZ: Would you maybe then be going to ask industry for more information on use levels and risk to defend
the risk assessment?
DR. SHANK: It's a genotoxic carcinogen.
DR. MARKS: The way we could proceed is to with the benzene free and that goes out as a tentative report which
means industry can react to it. And if they can show us some margin-of-safety calculation that is reassuring -- we're obviously
struggling with coming up with establishing a limit. Maybe industry could suggest a limit.
DR. SLAGA: We'll have the discussion tomorrow.
DR. SHANK: The limit on aflatoxin is a lot more potent carcinogen than benzene by far. That limitation is based on the
fact that in certain things you can't get it any lower so you just have to live with it. Even FDA allows it in food at a certain
level because it's associated with the use of peanuts. You can't get it to zero. But here if it's used a solvent, you can get it to
zero by not using it as a solvent.
DR. SLAGA: Let's go with benzene free because at least we have the toluene document to base it on.
DR. LORETZ: I guess I'm still struggling with the free and that meaning zero and that being kind of a scary precedent.
Would it maybe make more sense or would it be just as well to say benzene should not be used as a solvent and then leave
open the door for industry to come back with some kind of a risk assessment to defend it?
DR. MARKS: If they don't use it as a solvent, there won't be any benzene. Correct?
DR. SLAGA: Yes.
DR. LORETZ: I guess I'm struggling again with the zero because benzene free to me is too absolute.
DR. BRESLAWEC: Perhaps we can say something alone the lines of benzene no higher than a safe level as determined
by a risk assessment and then expect the risk assessment to come in from industry to provide a level that the panel would
consider safe at its next deliberation. Bart Heldreth is here.
DR. SHANK: Benzene in crosslinked polymer.
DR. MARKS: Alkyl acrylates.
DR. SHANK: Alkyl acrylates. Is the benzene that's a solvent physically trapped in the polymer so that it can't be
absorbed?
DR. HELDRETH: That potentially could be the case. We don't have any data from industry saying that they used it as a
solvent and during the crosslinking it got trapped in there. Potentially, sure. Anytime you do crosslinking you could trap the
solvent or anything else that's in the solution inside small spaces inside the polymer. Whether that's the case here we don't
know.
The other thing, once you have a polymer, especially a crosslinked polymer, there's also the possibility of the
solvent absorbing into the polymer even though it didn't get tracked on crosslinking and residing in there and even upon
heating and doing lyophilization to try to get things out of there, it could stay in there a little longer than you would expect.
Whether that's the case here, though, we don't have any data on that, but there is that potential.
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DR. SHANK: Thank you. I guess we can say in the discussion that benzene should not be used as a solvent. Then the
question is what do you put in the conclusion.
DR. MARKS: If we do what you suggest, it was a draft tentative report, we could issue a tentative report with
insufficient and out concern about benzene and let industry come back and provide sufficient information to declare it safe.
That would be another tact, move forward with a formal insufficient report.
DR. SHANK: Could you go sufficient for a crosspolymer that is made without benzene and insufficient for a
crosspolymer that is made with benzene?
DR. MARKS: That's another option.
DR. SHANK: Because if a lot of this product is made without benzene, it seems unfair to put it all into insufficient.
DR. BRESLAWEC: I think there's only one
39 polymer that we have data on.
DR. SHANK: We've never done that before, split it.
DR. BRESLAWEC: You're making a distinction on the method of manufacture rather than levels of something in the
ingredients.
DR. MARKS: Ron, we've been struggling here. We've only gotten to the third ingredient. The first two we did not
reopen, HC Red No. 1 and the glutaral. Where we're struggling with the crosslinked alkyl acrylates is the benzene impurity,
benzene using a solvent. If we go on page 49, Ron pointed out that the actual calculation there in the next to the last paragraph
should be 0.03 percent of benzene in cosmetic formulations. Is that correct, Ron?
DR. SHANK: Yes.
DR. HILL: Is that by the California numbers?
DR. MARKS: No.
DR. SHANK: It's based on industry data and it was calculated -DR. HILL: Five times formula 6.
DR. SHANK: Right.
DR. HILL: There it is.
DR. MARKS: Ron further calculated that if we had the maximum concentration and we applied 1 gram of a cosmetic
ingredient, all the benzene in this polymer was released and that would be equivalent of 300 micrograms. Did I recall that
correctly?
DR. SHANK: Correct.
DR. MARKS: Which is 30 times -- in the EPA and drinking 2 liters of water a day. So assuming all this benzene is
absorbed or even a large portion of it, we've exceeded the EPA limits for exposure to benzene systemically. So we're
struggling on in the one case trying to set a limit based on the EPA drinking water or the California Prop or going back to a
1987 report on toluene which in the discussion it was stated that toluene should be benzene free. So we're exploring the idea of
having this document saying safe but in the discussion put benzene free. That gets into the issues that some of these products
apparently are now made without benzene as a solvent. Should we go that strict and say benzene free or should we try and
establish some sort of a limit and what is that limit going to be? Do we move forward by issuing a tentative report splitting out
these product whether they have benzene or not benzene and safe for benzene free, obviously insufficient for benzene
containing or just go to an insufficient tentative report?
So that's sort of where we were and we're struggling with how to
present this tomorrow. Does that pretty much summarize where we are?
DR. SHANK: Yes.
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MS. FIUME: As a suggestion, if somehow the discussion or the risk assessment can be written in giving industry the
option to either bring in information or send information with a safe as used conclusion and then the comments came in, as
long as it didn't become more restrictive, that wording in the discussion can change based on the industry comments and it
could still go as a final report next time as long as it didn't change the conclusion and the main point of the discussion. Not that
that's a reason to do it one way or the other, but that is a consideration as you write the conclusion as to the next step of the
report.
DR. MARKS: Tom and Ron, do you think there is a safe limit that benzene could be used or exposure? It seems like
there is since the EPA has set a safe limit. So I guess, yes, you could put safe and then the challenge will be somehow crafting
a way of setting that limit. What you're doing is helping facilitate so the next time if there are any changes you can move right
on to a final. I'm not quite so sure that procedurally that's -- even though that's expeditious, I'm not sure it sends the right
message that it's safe, but we really have concerns.
MS. FIUME: I was thinking is that we have items that are sensitizers. We don't set a limit. It's formulated so that
they're not sensitizing, so if it was formulated so that the amount of benzene isn't above safe limits, because when I searched
benzene using our SciFinder and you hit regulations, there are so many different numbers. There was page after page after
page. So I think trying to find a specific number is going to be difficult.
DR. BRESLAWEC: You could specify in the discussion which standard and you could say to the EPA standard.
DR. SHANK: You can't formulated to be non- carcinogenic.
DR. MARKS: Here are some more complications. We don't get hell from the re-review. It doesn't mention benzene in
the re-review Lillian tells us.
DR. SLAGA: We didn't re-review it did we?
DR. SHANK: Toluene.
DR. MARKS: Toluene.
DR. BRESLAWEC: There should have been probably two by now.
DR. MARKS: Which year is this?
MS. BECKER: This is 2005.
DR. MARKS: So it's the most recent one.
DR. SLAGA: We didn't re-review it. We didn't reopen it did we?
MS. BECKER: No.
DR. SLAGA: So that's the reason.
DR. SHANK: We agreed with the benzene
free.
DR. MARKS: Right.
DR. SLAGA: I think we ought to use that. Don't you?
DR. MARKS: Obviously industry didn't have a problem with benzene free.
DR. HILL: Yes, but the catch to that there's no such thing as benzene-free toluene. What you're really dealing with is a
detection limit issue and now with the mass specs available I think that would be way down there compared to whatever year
that was sent. There's no such thing as benzene-free toluene.
DR. SLAGA: Approaching benzene free.
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DR. BRESLAWEC: I actually think that it might be worth asking FDA whether FDA has a benzene limit.
MS. DEWAN: Not that I'm aware of as far as know.
DR. HILL: And these California standards are for ingestion. Right?
MS. FIUME: One is oral and one is inhaled.
DR. HILL: Inhalation and oral, but we don't have any dermal.
DR. MARKS: No, and one of the problems we have with that, Ron, is that when Ron Shank was calculating, he was
using an EPA standard with a 10. With California Prop 65 the limit is 6.5 for oral exposure. So it's actually lower.
DR. HILL: 6.5.
DR. MARKS: Yes, 6.5.
DR. HILL: That's practically nothing. It's about the same.
DR. SLAGA: And we're assuming that it all gets absorbed.
DR. MARKS: I shouldn't have written this many notes over here because I still have to make a motion tomorrow and
I'm not sure what motion I'm going to make.
DR. HILL: In the EU the raw material has to be.1 percent or less. Do I remember that correctly?
DR. MARKS: Yes.
DR. BRESLAWEC: To me it seems as if you are lacking data to make a decision.
DR. MARKS: I wait.
MS. FIUME: Actually that's not raw material. It's mixtures I think so that it should be final product.
DR. MARKS: Right.
DR. HILL: In the final product makes your point. Is that right? I don't trust my memory.
MS. FIUME: A constituent of other substances or in mixtures. So that would be final product. Correct?
DR. HILL: My impression was it was in
47 the raw material.
DR. LORETZ: That was my understanding as well.
DR. HILL: Again, lots of water has flowed under the bridge.
DR. MARKS: I don't know how that is calculating now.
DR. LORETZ: That sounds fine in the final product.
DR. HILL: The final product?
DR. LORETZ: No, I said that sounds fine in the final product.
DR. HILL: Yes.
MS. FIUME: Other directive. As a constituent of other substances or in mixtures in concentrations equal to or greater
than 0.1 percent by weight.
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DR. MARKS: That seems like a higher limit than micrograms of drinking water. Options? We can't take this. We've
got to move it forward.
DR. SLAGA: No, we have to move it forward.
DR. MARKS: So the next is, and we've already had a draft, we had the insufficient data announcement, so we're into a
tentative report and the options there are safe, insufficient, unsafe. We aren't at unsafe. That's for sure. So do we do safe and
address the benzene impurity in the discussion? Or do we put insufficient and ask industry to help us reach a margin of safety?
DR. HILL: My impression is that if the EU sets the standard which again I interpret to be a raw material number, that
it's possible to achieve that and that maybe people are formulating with a less-expensive grade, we've talked about and that
maybe better grades either because it's not pulverized in benzene in the first place or because it's processed more to get rid of
the benzene more thoroughly, then it's available to them. But I also realize whenever you say somebody has to reformulate a
product that's a big deal.
DR. SLAGA: There are a number of products that don't use benzene as a solvent.
DR. HILL: That's what I'm saying. They use either hexane/ethyl acetate or something unspecified.
DR. MARKS: We could do the safe and in the discussion mention that a number of products do not use benzene. The ones
who use the benzene, the panel is concerned about its toxicity and then elaborate on that. Then if we can get a margin of safety
in and have a suggested limit it would be good, but we could certainly reference the California Prop and the EPA. So that
might be another way of handling it. I know that gets to what you said in terms of let's do safe and move forward, but that
would be another way of handling it.
DR. SLAGA: We're discussing all the possibilities.
MS. FIUME: That's right, and there are at least four solvents that are available for that one ingredient which is the one
trade name.
DR. MARKS: Tom, how do you want to proceed?
DR. SLAGA: I would go with that. I definitely don't want to table it.
DR. MARKS: No.
DR. SLAGA: And I'm just thinking what the other group would do. None of them would say it's safe too.
DR. MARKS: I think we'll find out tomorrow when I make our team's move and our team needs to feel comfortable
with that. It is a little bit different knowing that we really feel it's safe when it's benzene free. That's the easiest way of looking
at it.
DR. SLAGA: When benzene is not used as
a solvent.
DR. MARKS: Right.
DR. SHANK: I'm not at ease calling it safe if our calculations are that it can contain levels of benzene that have been
found in excess of several regulatory bodies' standards. So I don't like saying it's safe alone unless it's qualified. Polymers
made with solvents other than benzene are safe, and then in the discussion say
why we say that. If you're going go safe I'd put in there for those polymers that are not made with benzene. That's not saying
benzene free or anything.
DR. HILL: To me that seems overly restrictive given the fact, although I'm not thoroughly familiar with what happens to
small, small amounts of benzene when it gets into the skin or an even smaller amount if it entered the nasopharyngeal region
than was suggested, I would think those kinds of levels if we were within the European limits of.1 percent and then formulate it
a maximum of 6 percent if we're going to put it way down in the levels of benzene, I wouldn't think anything systemic would
be any problem. Are there any dermal carcinogenesis sorts of things that one needs to worry about with that small an amount
of benzene?
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DR. SLAGA: It's extremely weak activity.
DR. HILL: I used to wash my hands in it.
DR. SHANK: I don't think that's the problem. I think the problem is setting the concentration limit in personal care
products.
DR. HILL: Right. I know. I get that.
DR. SHANK: Finding the number.
DR. HILL: We don't have the information that lets us do that.
DR. SHANK: That's correct.
DR. MARKS: So we could go forward with insufficient.
DR. HILL: Insufficient with anything with benzene in it?
DR. MARKS: Just insufficient. We keep coming back to saying either there is no benzene or there is a benzene limit
and we have a problem with finding what the benzene limit is and determining that.
DR. LORETZ: You're not comfortable with splitting them into insufficient for the benzene and asking for further
information and safe for the others?
DR. MARKS: We could say, yes, the conclusion could be safe and as we've done -- this would be the first we've had the same
ingredient and said they're safe when they're done one way and insufficient in another way. We've done that for ingredients
within groups where there are different ingredients, some are safe and some are insufficient.
DR. HILL: But I'm thinking why not?
DR. MARKS: Yes, that's an interesting -- precedent setting, but maybe that's the way it should be.
DR. SHANK: I favor that. Safe for rinse-off, safe for leave-ons when the polymer is made with solvents other than
benzene, insufficient for leave-on when the polymer is made with benzene.
DR. SLAGA: That could start a discussion tomorrow.
DR. SHANK: That will start a discussion.
DR. HILL: It sure will. Were there any concerns about the residual ester monomers at.5 percent when we're talking
alkyl acrylates? I'm looking at page 3 at the bottom. Did anybody have any concerns related to those? I'm looking at Panel
Book page 43, which is draft report page 3, talking about.5 percent residual ester in the C-10 and C-30 alkyl acrylates. So in
formulation that would be again down in the.03 percent range or something like that, but we are talking alkyl acrylates.
DR. SHANK: I think our only concern was acrylic acid itself and the concentration is below our concern.
DR. HILL: Okay.
DR. SHANK: The larger ones were not our concern.
DR. HILL: I was thinking that the esters might be more problematic than the acids. I don't know that for a fact, but that
was my sense is the esters could be thermally absorbed. I'm not sure how much the acid would penetrate past upper stratum
corneum, but the esters might. I think defenses such as glutathione would take this out pretty effectively, but I wondered if
anybody else even thought about that. And I'm guessing it was thought about -- it wasn't this that was the original review, but
the other alkyl acrylate polymers there was discussion of monomers. We don't have that report, but I at least glanced at it.
DR. MARKS: I'm going to summarize where I think we are, and Tom, Ron and Ron just be sure I'm on the same page
with you. Tomorrow I'll move that we issue a tentative report on the crosslinked alkyl acrylates, that they're safe, but they're
insufficient for leave-on products having benzene impurities.
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DR. LORETZ: You don't want to say polymerized with benzene just for clarity?
DR. MARKS: No, I think benzene impurity.
DR. HILL: Yes, because in principle that's the only place it could come from, but it would be good either way.
DR. MARKS: Safe, however insufficient.
DR. HILL: I suppose it's polymerized in the other solvent, but then recrystallized with benzene and you'd have the
possibility of getting the benzene active. I don't know anybody would do that, but then I've done a lot of crystallization in my
life and sometimes -DR. MARKS: Leave-ons having benzene impurities. That can be refined, but does that catch it?
DR. SHANK: Yes. That's okay. I can be wordsmithed.
DR. MARKS: Then the insufficient data is we need a margin-of-safe calculation with a limit and establish a limit so if
industry came back and showed us a margin of safety with establishing a limit for benzene impurity on a leave-on then we'd
feel comfortable. Does that capture it? Do you think this is going to make an interesting discussion on the conclusion in this
tentative report and then of course the discussion is going to go all around what we just talked about, the EPA limits, the
California Prop 65, the European and all that and their concern that benzene is a carcinogen. Does that sound good?
DR. SHANK: I'm going to change my flight tomorrow.
DR. MARKS: We haven't even gotten to the formaldehydes.
DR. BRESLAWEC: Apparently the other group is still on formaldehydes.
DR. MARKS: Who knows? Maybe ours will go quicker. At any rate, are there any other discussions? Safe, however
insufficient data for leave-ons having benzene impurities and that's how we're going to deal with the benzene impurity and deal
with that the industry can help us with this. Ron Shank? Be prepared tomorrow. I'm going to say, Ron, would you make
comments on this?

Full Panel
Thank you. Unanimous. Then we're skipping the next ingredient and going on to the crosslinked alkyl acrylates and that is Dr.
Marks again.
DR. MARKS: So, in March of this year's meeting, the panel issued an insufficient data announcement asking for
impurity data and what we were concerned about was benzene as the impurity in these crosslink alkyl acrylates, which are 23
compounds, and we had extensive discussion on how to deal with this benzene impurity, whether or not we should try and set
limits to what should be in a cosmetic product and where would those limits be derived from. Would it be from the California
Prop 65 limits? Would it be EPA drinking water limits of benzene? And how we finally ended up is feeling, since a number of
these crosslink alkyl acrylates are -- benzene is not used in the manufacturing process, we felt that a reasonable conclusion
would be safe, however insufficient data for leave-ons having benzene impurity within it.
DR. BERGFELD: And that's a motion?
DR. MARKS: That's a motion. I'm sure there will be discussion.
DR. BERGFELD: Discussion? Belsito response?
DR. BELSITO: Yeah, we, in the draft discussion, in the third -- fourth paragraph, the next to the last sentence, it says,
"For example, a worse case for benzene as an impurity would be 0.5 max times 6 percent maximum use concentration in the
ingredient for a final level of 0.03 percent in a cosmetic formulation. Such a trace amount presents no safety issue," and then
just deleted that last sentence.
So, the feeling of my panel members was that 0.03 percent did not represent a safety issue.
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DR. MARKS: So, Ron Shank actually did the calculations on this comparing it to the EPA water level of 10 microns -I'll tell you what, Ron, why don't you go through your calculations with the 10 micrograms if you drank 2 liters of water -- and
then he calculated in a cosmetic ingredient that you could apply 1 gram and get a third of that potentially.
DR. SHANK: Right. I took the maximum concentration of a polymer in cosmetics is 6 percent and 1 gram of that cosmetic
applied, which would give 60 micrograms of the polymer. If that's a half percent benzene, that would produce 300 micrograms
of benzene per gram of formula -- formulation. That 300 micrograms is 30 times higher than the EPA maximum benzene
drinking water standard of 5 micrograms per liter. Assuming an adult drinks 2 liters, that would be 10 micrograms of benzene
per day. The cosmetic formulation would provide 300 micrograms per day. So, the benzene concentration is too high. And
that's for one gram of cosmetic applied to the skin.
DR. BELSITO: I mean, we obviously had concerns with benzene as did you. I mean, I don't really have a problem with
your conclusion. I mean, that's what we're all trying to get at is the restriction of benzene. So, I mean -DR. LIEBLER: So, I think the calculation's valid. The question I have is, drinking water, obviously you're ingesting it
and that means you're ingesting all the benzene in the calculation in the drinking water side. With a cosmetic ingredient you're
applying an ingredient, and the question remains, how much of that ingredient -- of the benzene in that ingredient would
actually be absorbed. And, you know, you would certainly be losing it -- if it's there, you'd be losing it to evaporation as well
as absorbing whatever you could absorb. So, I mean, the difference you point out is high, except that the amount that you'd
actually get into the body would be much lower -- lower fraction of what's presented to the body.
DR. SHANK: But you have to know how much.
DR. MARKS: And that's what we struggle with, and that's only one gram, Dan. If we applied this total body to an adult
it would be 30 grams, and there are some baby products here, so if you did total body application, it could be not 300 in an
adult, but exposure to 30 times that and then we don't know what percentage of that -- I agree, that's why we struggle trying to
figure out how we could set a limit. And then we ended up with insufficient for leave-on just because we couldn't determine
the limit and we didn't know how much absorption would occur. And we even asked the manufacturers how much benzene
would be free within these acrylate ingredients and we couldn't come up with an answer to that.
DR. LIEBLER: It's insufficient for leave-on at a given concentration of benzene? Is that what you said?
DR. MARKS: Yes, insufficient data for leave-ons having benzene impurity within it. We're told that a number of these
acryl acrylates are actually manufactured without benzene, so.
DR. SLAGA: As a solvent.
DR. MARKS: Yeah, as a solvent, so it would -- if it's not manufactured with benzene as a solvent, then it's a nonissue.
It's only those ones in which benzene is a solvent.
DR. BELSITO: So, you need to be careful how you craft that because what you're saying is that it's -- the data are sufficient to
support the safety for leave-on and rinse-off products, however, the assumption is that the leave-on products will not be
manufactured with the use -- or however you want to say it -- of benzene.
DR. MARKS: Yeah, that's correct, Don. That's essentially it. However, insufficient data for leave-ons having benzene
impurity.
DR. BRONAUGH: Could I just add that 1 gram of product probably, you know, that would cover 1,000 square centimeters of
a baby. You couldn't get much more than one gram on -DR. SHANK: It's still, at this concentration of a half a percent, it's still more benzene for a baby than would be allowed
if the baby had that benzene in drinking water.
DR. BERGFELD: You're going out as insufficient in the leave-ons, did you want to modify?
DR. BELSITO: Only if the product is manufactured with benzene.
DR. MARKS: Correct.
DR. BERGFELD: Is there another way of stating that where it would be fine or safe if benzene-free leave- ons, but unsafe or
insufficient for those who contain benzene?
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DR. MARKS: That's exactly what we said.
DR. BELSITO: Have we ever set a limit for benzene?
DR. MARKS: Well, we tried doing that, Don, and if we can -- you know, as this goes out, issuing a tentative report, one of
the data needs we would want for the insufficient data is establish a limit. We struggled with that so we would ask industry to
help us with establishing a limit and a margin of safety calculation.
DR. BERGFELD: Would you restate your motion then again and -DR. MARKS: We would move to issue a tentative report on these ingredients, and I have noted that there are 23 of
them, that they're safe; however, insufficient data for leave-ons having benzene impurity.
DR. BERGFELD: Is there a second?
DR. BELSITO: Second.
DR. BERGFELD: Second. Any further discussion?
DR. BELSITO: Yeah, what we would need would be, as Jim said, for -- they may be safe if they have a benzene impurity, but
what is the level and what's the margin of safety?
DR. BERGFELD: All right. Calling the question then, all those in favor of this motion? Approved, thank you.
DR. MARKS: And let me just reference one thing we did consider and look at was the 1987 report on toluene and
actually in that conclusion it was that that ingredient would be benzene free, but we decided not to go to that extent that it had
to be benzene free.
DR. BERGFELD: Any other points that need to be made at this time?
DR. KLAASSEN: Yes, I think it's very important that we don't say something like that, that it -- and if we said that for
toluene before we should all be spanked.
DR. MARKS: Well, you can review the report. We pulled it up yesterday.
DR. KLAASSEN: I believe you, but we made a mistake.
DR. BELSITO: Last comment was we were asked whether if other chain length molecular weight acrylate
crosspolymers came on could we do like what we did with PEGs and just say safe if they're used in the same way? And our
group felt we could not, we would like to see each individually.
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ABSTRACT
The CIR Expert Panel assessed the safety of crosslinked alkyl acrylates as used in cosmetics. The 23 crosslinked alkyl acrylates included in
this safety assessment are reported to function as absorbents, film formers, emulsion stabilizers, viscosity increasing agents, suspending
agents, binders, and/or skin conditioning agents. The Panel reviewed available animal and clinical data, as well as information from previous
CIR reports on monomer components. Because data were not available for the individual ingredients, and because residual monomer may be
present, the Panel extrapolated from previous reports to support safety. The Panel concluded that crosslinked alkyl acrylates are safe in the
present practices of use and concentration, provided that they are not polymerized in benzene. For those ingredients polymerized in benzene,
the data available were insufficient to make a determination of safety. A risk assessment for the amount of benzene present would be needed.

INTRODUCTION
This draft final report includes information relevant to the safety of 23 crosslinked alkyl acrylates as used in
cosmetic formulations. These crosslinked polymers consist of co-monomers of at least one of: acrylic acid, sodium acrylate,
methacrylic acid, or alkyl acrylate that share chemical properties, including a general lack of chemical reactivity. The ingredients included in this group are:
Acrylates/C10-30Alkyl Acrylate Crosspolymer
Acrylates/C12-13 Alkyl Methacrylates/Methoxyethyl Acrylate Crosspolymer
Acrylates Crosspolymer
Acrylates/Ethylhexyl Acrylate Crosspolymer
Acrylates/Ethylhexyl Acrylate/Glycidyl Methacrylate Crosspolymer
Acrylates/PEG-4 Dimethacrylate Crosspolymer
Acrylates/Steareth-20 Methacrylate Crosspolymer
Acrylates/Vinyl Isodecanoate Crosspolymer
Acrylates/Vinyl Neodecanoate Crosspolymer
Allyl Methacrylate/Glycol Dimethacrylate Crosspolymer
Allyl Methacrylates Crosspolymer
Butyl Acrylate/Glycol Dimethacrylate Crosspolymer
C8-22 Alkyl Acrylates/Methacrylic Acid Crosspolymer
Glycol Dimethacrylate/Vinyl Alcohol Crosspolymer
Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer
Lauryl Methacrylate/Sodium Methacrylate Crosspolymer
Methacrylic Acid/PEG-6 Methacrylate/PEG-6 Dimethacrylate Crosspolymer
PEG/PPG-5/2 Methacrylate/Methacrylic Acid Crosspolymer
Potassium Acrylates/C10-30 Alkyl Acrylate Crosspolymer
Sodium Acrylates Crosspolymer-2
Sodium Acrylates/C10-30 Alkyl Acrylate Crosspolymer
Sodium Acrylates/Vinyl Isodecanoate Crosspolymer
Stearyl/Lauryl Methacrylate Crosspolymer
These ingredients are reported to function in cosmetics as absorbents, film formers, emulsion stabilizers, viscosity
increasing agents, suspending agents, binders, or skin conditioning agents.
In 2002, the Cosmetic Ingredient Review (CIR) published the Final Report on the Safety Assessment of Acrylates
Copolymer and 33 Related Cosmetic Ingredients.1 The Panel concluded that those ingredients were safe for use in cosmetics
when formulated to avoid skin irritation. While copolymers are polymers synthesized from two or more different monomers,
crosspolymers are polymers that are crosslinked (i.e. individual polymer chains are connected by bridging molecules [crosslinking agents]). Crosslinked polymers are generally less chemically reactive and less soluble (if not totally insoluble) than
their respective non-crosslinked counterparts.
A CIR report on another family of polymers is also available. In 1982, the CIR published the Final Report on the
Safety Assessment of Carbomers-934, -910, -934P, 940, -941, and -962, in which it was concluded that carbomers are safe as
used.2 A carbomer is a homopolymer of acrylic acid crosslinked with an allyl ether of pentaerythritol, an allyl ether of
sucrose, or an allyl ether of propylene.3
Due to the paucity of published safety and toxicity data on these ingredients, this draft report includes summary
information included in technical data sheets, ingredient specification sheets, and material safety data sheets (MSDSs); this
1
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information is identified as such. Also included at the end of this report is a table that provides a brief summary of relevant
data that exist for a number of the monomer components (Table 6).
CHEMISTRY
Definition and Structure
Crosslinked alkyl acrylates are crosslinked polymers in which the co-monomers consist of at least one of the following: acrylic acid, sodium acrylate, methacrylic acid, or alkyl acrylate. Whereas polymers consisting purely of acrylic acid are
often referred to as “carbomers,” copolymers comprised of mixtures of acrylic acid and alkyl acrylate monomers may sometimes be referred to as “alkyl carbomers.” In that vein, most of the ingredients in this report could be classified as crosslinked alkyl carbomers. For example, dodecyl (C12 alkyl) acrylate, acrylic acid, and methacrylic acid could be copolymerized and crosslinked with diallyl sucrose to form an acrylates/C10-30 alkyl acrylate crosspolymer with the internal structure:
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Accordingly, although all of the monomers and crosslinking agents may be the same, two polymers with very
different physical properties may share the same name under INCI conventions. The definitions and structures of the
ingredients included in this review are provided in Table 1.
Physical and Chemical Properties
The available physical and chemical property information is provided in Table 2. The properties of a single ingredient, such as the above crosspolymer, can vary from a highly swellable, soft material to an unswellable, very hard material
because of the multitude of possible reaction conditions and methods involved in the manufacture of these polymers. The
nature of these ingredients is highly dependent on the identity of the alcohol radicals of these acrylate esters (e.g., the stearyl
and lauryl groups of stearyl/lauryl methacrylate crosspolymer).4 Acrylate crosspolymers that correspond to one INCI name
often have many trade names, and production processes may vary for different trade name products bearing the same INCI
name. Since the products may have different properties, the trade name is included in parenthesis when available.
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The polymers in this group share a general lack of chemical reactivity that renders them nearly impervious to
degradation. These ingredients are essentially insensitive to solar ultraviolet light (UV) degradation, as the primary UV
absorption of acrylics is at a lower wavelength.
Method of Manufacture
Crosslinked alkyl acrylates are typically produced via free-radical, head-to-tail chain-propagation polymerization.4
The most common method is the emulsion method, but bulk and solution methods are also used. The marked variability in
the identity of monomers and crosslinking agents, the ratio of co-monomers, the order of addition of co-monomers, the level
of crosslinking, and other reaction conditions in the polymerization process can significantly alter the polymeric structure and
properties of the product.5 Additionally, post-synthesis, mechanical processing of these products can also significantly affect
the consistency of these ingredients. These variables will likely differ from vendor to vendor, and possibly even from batch
to batch.
Table 3a lists the monomers used to create these crosspolymers (based on INCI definition), and Table 3b names the
crosslinking compounds and initiators used.3
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
According to a trade product technical data sheet, acrylates/C10-30 alkyl acrylate crosspolymer (as Pemulen) is
polymerized in an ethyl acetate-cyclohexane mixture.6 Another source reports that acrylates/C10-30 alkyl acrylate crosspolymer may be polymerized in benzene.7 A third supplier reports that acrylates/C10-30 alkyl acrylate crosspolymer is
polymerized in n-hexane.8
Acrylates/Steareth-20 Methacrylate Crosspolymer
Acrylates/steareth-20 methacrylate crosspolymer (as Aculyn 88 polymer) is manufactured by an emulsion polymerization process.9
Acrylates/Vinyl Isodecanoate Crosspolymer
Acrylates/vinyl isodecanoate crosspolymer (as Stabylen 30) is produced synthetically by a free radical polymeriza10

tion.

Acrylates/Vinyl Neodecanoate Crosspolymer
Acrylates/vinyl neodecanoate crosspolymer (as Aculyn 38 polymer) is manufactured by an emulsion polymerization
process.11
Impurities and Residual Monomer or Solvent
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
According to product specification sheets from one company, acrylates/C10-30 alkyl acrylate crosspolymer can contain (total) residual solvent (ethyl acetate + cyclohexane) at a maximum of 0.45% (Carbopol 1382; Carbopol Ultrez 20; Carbopol Ultrez 21)12-14 or 0.5% (Pemulen TR1; Pemulen TR2; Carbopol ETD 2020).15-17 Another supplier, who uses n-hexane
as a solvent, reported that the maximum residual solvent in the polymer is 0.2% n-hexane.8
As Carbopol 1342, the product specifications state that acrylates/C10-30 alkyl acrylate crosspolymer can contain
0.5% (max.) residual benzene.18 A supplier reported that analysis of 40 lots of Carbopol 1342 indicated that the average level
of benzene was 0.25%, and the level ranged from 0.04-0.41% benzene.19 (According to the European Commission Cosmetics Directive, benzene cannot be present as a constituent of other substances, or in mixtures, in concentrations equal to, or
greater than 0.1% by weight.20 As another point of reference, United States Pharmacopeia (USP) limits for benzene for
several carbomers manufactured with benzene range from 0.01-0.5%.21)
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One source stated that residual monomer content of acrylates/C10-30 alkyl acrylate crosspolymer (trade name not
provided) is typically less than 0.25% acrylic acid and less than 0.5% residual ester (C10-30 alkyl acrylate),7 while another
stated that acrylic acid monomer content is <0.1%.22
Acrylates Crosspolymer
One source reported that acrylates crosspolymer contained <0.005% methyl methacrylate and <0.005% butyl
23

acrylate, and another reported 0.005% (max) of methyl methacrylate, ethylene methacrylate, and isobutyl methacrylate, and
that acrylates crosspolymer did not contain residual solvents or preservatives.24
Acrylates /Steareth-20 Methacrylate Crosspolymer
The composition of acrylates/steareth-20 methacrylate crosspolymer (as Aculyn 88 polymer) is stated as 28.0-30.0%
acrylates/steareth-20 methacrylate crosspolymer, <0.01% residual monomer, 70.0-72.0% solvent (water), and 0.195% (max)
sodium benzoate.9 According to actual analytical specifications, the amount of residual ethyl acrylate present is ≤0.0001%.
Acrylates/Vinyl Isodecanoate Crosspolymer
The residual acrylic acid monomer content of acrylates/vinyl isodecanoate crosspolymer (Stabylen 30) is reported to
be <0.05% by weight.10
Acrylates/Vinyl Neodecanoate Crosspolymer
The composition of acrylates/vinyl neodecanoate crosspolymer (as Aculyn 38 polymer) is stated as 28.0-30.0%
acrylates/vinyl neodecanoate crosspolymer, <0.1% residual monomer, and 70.0-72.0% solvent (water).11 According to actual
analytical specifications, the amount of residual ethyl acrylate present was ≤0.0001%.
Another source reported the residual monomer level of acrylates/vinyl neodecanoate crosspolymer is <0.01%.25
Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer
The residual monomer levels of lauryl methacrylate/glycol dimethacrylate crosspolymer are <0.01% lauryl methacrylate and <0.01 ppm ethylene glycol dimethacrylate.26 Lauryl methacrylate/glycol dimethacrylate crosspolymer has a residual solvent level of ≤0.1% isopropanol. The ingredient can contain up to 2% adsorbed water.
Sodium Acrylates Crosspolymer-2
The maximum amount of residual monomer content of in sodium acrylates crosspolymer-2 (Aqua Keep 10SH-NFC)
is 0.02%.27
USE
Cosmetic
Crosslinked alkyl acrylates are reported to function as absorbents, film formers, emulsion stabilizers, viscosity
increasing agents, suspending agents, binders, and/or skin conditioning agents in cosmetic formulations.3 Acrylates/C10-30
alkyl acrylate crosspolymer functions as a primary emulsifier in oil-in-water emulsions.6 Voluntary Cosmetic Registration
Program (VCRP) data obtained in 2011,28 and concentration of use information received in response to a survey conducted
by the Personal Care Products Council,29 indicate that 11 of the 23 crosslinked alkyl acrylates named in this report currently
are used in cosmetic formulations. Acrylates/C10-30 alkyl acrylate crosspolymer has the greatest number of uses, with 1696
reported; 1365 of those uses are in leave-on products. Acrylates crosspolymer, acrylates/vinyl isodecanoate crosspolymer,
acrylates/vinyl neodecanoate crosspolymer, allyl methacrylates crosspolymer, lauryl methacrylate/glycol dimethacrylate
crosspolymer, lauryl methacrylate/sodium methacrylate crosspolymer, and sodium acrylates/C10-30 alkyl acrylate crosspolymer are all used in less than 75 formulations.
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The highest concentration of use reported in leave-on products is 6% acrylates/ethylhexyl acrylate crosspolymer,
and the highest concentration of use reported in rinse-off products is 5% acrylates/C10-30 alkyl acrylate crosspolymer. Frequency and concentration of use data are provided in Table 4a. The ingredients not reported to be used are listed in Table 4b.
Products containing some crosslinked alkyl acrylates may be applied to baby skin, used near the eye area or mucous
membranes, or could possibly be ingested or inhaled. Since some of the crosslinked alkyl acrylates are reported to be in
products that could be inhaled, and effects on the lungs that may be induced by aerosolized products containing these ingredients are of concern. The particle size of aerosol hair sprays and in pump hair sprays is around 38 μm and >80 μm,
respectively, and is large compared to respirable particle sizes (≤10 μm). Therefore, because of their size, most aerosol
particles are deposited in the nasopharyngeal region and are not respirable.
All of the ingredients included in this review, with the exception of acrylates/C12-13 alkyl methacrylates methoxyethyl acrylate crosspolymer and methacrylic acid/PEG-6 methacrylate/PEG-6 dimethacrylate crosspolymer, are listed in the
European Union inventory of cosmetic ingredients.30 The two ingredients that are not included in the EU inventory are in the
process of being named and will be added once that process is complete.31
Non-Cosmetic
Acrylic ester polymers are used in coatings, textiles, adhesives, and paper manufacture.4
TOXICOKINETICS
Published toxicokinetics, absorption, distribution, metabolism, and excretion data were not found for the crosspolymers. Large polymeric structures, however, such as cross-linked alkyl acrylates generally are not absorbed through the
skin. Toxicokinetics data on some of the monomers are provided in Table 6.
Effect on Skin Permeation
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
A topical formulation vehicle that included acrylates/C10-30 alkyl acrylate crosspolymer (Pemulen TR-2), in
combination with PEG 400 and carbomer, reduced the permeation of N,N-diethyl-m-toluamide (DEET) through skin.32
Evaluations were made in vitro using excised rat skin and in vivo using Beagle dogs.
TOXICOLOGICAL STUDIES
To aid in the evaluation of the safety of these crosspolymers, Table 6 provides a brief summary of relevant data on a
number of monomer components. (This summary is not intended to be an all-encompassing review of these monomers.)
Single Dose (Acute) Toxicity
Dermal
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
According to an industry MSDS, the dermal LD50 of acrylates/C10-30 alkyl acrylate crosspolymer (as Pemulen
TR1) in rabbits is >2.0 g/kg.33
Acrylates/Vinyl Neodecanoate Crosspolymer
The dermal LD50 of acrylates/vinyl neodecanoate crosspolymer (as Aculyn 38 polymer) in rabbits is >5.0 g/kg.11
Oral
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
According to an industry MSDS, the oral LD50 of acrylates/C10-30 alkyl acrylate crosspolymer (as Pemulen TR1) in
rats is >10 g/kg.33 Another source provided information from an MSDS, stating that the oral LD50 in rats is >2 g/kg.22
Acrylates/Vinyl Isodecanoate Crosspolymer
The oral LD50 acrylates/vinyl isodecanoate crosspolymer (as Stabylen 30) in rats is >2 g/kg body wt.34
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Acrylates/Vinyl Neodecanoate Crosspolymer
The oral LD50 of acrylates/vinyl neodecanoate crosspolymer (as Aculyn 38 polymer) in rats is >5.0 g/kg.11
Sodium Acrylates Crosspolymer-2
According to an industry MSDS, the oral LD50 of sodium acrylates crosspolymer-2 (as Aqua Keep 10SH-NFC) in
rats is >2 g/kg.35
Inhalation
Acrylates/Vinyl Neodecanoate Crosspolymers
The inhalation LC50 of acrylates/vinyl neodecanoate crosspolymer (as Aculyn 38 polymer) in rats is >16,340 mg/m3
air (1 h).11
Repeated Dose Toxicity
Inhalation
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
In an industry MSDS for acrylates/C10-30 alkyl acrylate crosspolymers (as Pemulen TR-1), a 2-yr inhalation study
in which rats were exposed to a respirable, water-absorbent sodium polyacrylate dust is described under toxicological
information. Lung effects such as inflammation, hyperplasia, and tumors, were observed.33 There were no observed adverse
effects at exposures of 0.05 mg/m3.
REPRODUCTIVE AND DEVELOPMENTAL TOXICITY
Published reproductive and developmental toxicity data were not found. Reproductive and developmental toxicity
data on some of the monomers are provided in Table 6.
GENOTOXICITY
Genotoxicity data on some of the monomers are provided in Table 6.
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
Acrylates/C10-30 alkyl acrylate crosspolymer, tested at 156-500 µg/plate in dimethyl sulfoxide, was not mutagenic
in an Ames assay with Salmonella typhimurium TA98 and TA100.22 It is not stated directly, but it appears that the studies
were performed with and without metabolic activation.
Acrylates/Steareth-20 Methacrylate Crosspolymer
The acrylic copolymer of acrylates/steareth-20 methacrylate crosspolymer (as Aculyn 88 polymer) was not mutagenic in an Ames test, with or without metabolic activation.9 (Study performed using good laboratory practices (GLP);
details not provided.)
Acrylates/Vinyl Neodecanoate Crosspolymer
The acrylic copolymer of acrylates/vinyl neodecanoate crosspolymer (as Aculyn 38 polymer) was not mutagenic in
an Ames test, with or without metabolic activation.11 (GLP study; details not provided.)
Sodium Acrylates Crosspolymer-2
According to an industry MSDS, sodium acrylates crosspolymer-2 (as Aqua Keep 10SH-NFC) was negative in an
Ames test using S. typhimurium TA98, TA100, TA1535, and TA1537 and Escherichia coli WP2uvrA.35
CARCINOGENICITY
Published carcinogenicity studies were not found. Carcinogenicity data on some of the monomers are provided in
Table 6.
IRRITATION AND SENSITIZATION
Irritation and sensitization data on some of the monomers are provided in Table 6.
6
CIR Panel Book Page 36

Distributed for Comment Only - Do Not Cite or Quote

Skin Irritation and Sensitization
Dermal irritation and sensitization studies, using alternative methods and non-human and human test populations,
are presented in Table 5.
In an alternative method study, acrylates/vinyl neodecanoate crosspolymer was predicted to be a non-irritant. The
non-human studies reported no to slight irritation with undiluted and weak sensitization with 2% aq., acrylates/C10-30 alkyl
acrylate crosspolymer, no irritation with acrylates crosspolymer at 30% in olive oil, and no irritation or sensitization with
sodium acrylates crosspolymer-2 (concentration not specified). Mostly, human testing with undiluted acrylates/C10-30 alkyl
acrylate crosspolymer, acrylates crosspolymer, and acrylates/ethylhexyl acrylate crosspolymer, up to 2.5% aq. acrylates/vinyl
isodecanoate crosspolymer, 1% aq. dilutions of formulations containing 2% acrylates/vinyl neodecanoate crosspolymer, and
formulations containing up to 2.6% lauryl methacrylate/glycol dimethacrylate crosspolymers are not indicate any dermal
irritation or sensitization. The only exception was a weak irritant response noted during an intensified Shelanski human repeated insult patch test (HRIPT) with undiluted acrylates/C10-30 alkyl acrylate crosspolymer.
Ocular Irritation
Alternative Studies
Acrylates/Vinyl Isodecanoate Crosspolymer
The EYE-TEX alternative method was used to predict the in vivo ocular irritation classification of acrylates/vinyl
isodecanoate crosspolymer (as Stabylen 30).34 The results obtained in a standard volume-response study using samples of
≤100 µl test material corresponded to a Draize ocular irritation classification of non-irritant.
Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer
The EpiOcular Human Cell Construct (MTT assay), was used to assess the potential ocular irritation of a face
powder containing 1% lauryl methacrylate/glycol dimethacrylate crosspolymer.36 The ET50 (duration of exposure resulting in
a 50% decrease in MTT conversion) of the test material was >1440 min, which was the maximum exposure time. (As a
reference point, the ET50 of the positive control, 0.3% Triton X-100, was 16.3 min.)
Non-Human
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
The ocular irritation potential of acrylates/C10-30 alkyl acrylate crosspolymer (as Carbopol ETD) was evaluated
using groups of 3 albino rabbits.37 The test material, undiluted and as a 1% neutralized solution (pH 6.9-7.0), was instilled
into the conjunctival sac of one eye of each rabbit per group; the contralateral eyes served as a control. The eyes were not
rinsed. The undiluted test material produced slight to moderate corneal and conjunctival irritation which cleared by day 7.
Slight iridal and conjunctival irritation was observed with the 1% solution. All signs of irritation cleared with 72 h.
In other studies using the same procedure, the ocular irritation potential of acrylates/C10-30 alkyl acrylate crosspolymer (as Carbopol Ultrez 20 and as Carbopol Ultrez 21) was evaluated using groups of 3 rabbits.38,39 The test material
was evaluated undiluted and as a 5% dilution in distilled water. The undiluted test material produced moderate corneal irritation and conjunctival irritation which cleared by day 21. (The maximum mean score (MMS) was 37.7/110.) Moderate conjunctival irritation (MMS 9.3/110) was observed with the 5% solution, which was classified as a minimal irritant.
The ocular irritation potential of acrylates/C10-30 alkyl acrylate crosspolymer (as Pemulen) was evaluated by instilling 0.021 g of the test article into the conjunctival sac of one eye of 9 New Zealand White (NZW) rabbits.40 The contralateral
eyes were untreated and served as the control. At 30 sec post-instillation, both eyes of 3 rabbits were rinsed; the eyes of the
other 6 rabbits were not rinsed. The eyes were examined for irritation for up to 72 h following dosing. “Significant” ocular
irritation was observed in 3 of the 6 unrinsed eyes. At 24 h after instillation, corneal opacity was observed in 3 and iritis in
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one unrinsed eye; minimal conjunctivitis was seen in all 6 unrinsed eyes. These observations were resolved by 72 h. “Less
severe responses” were observed in the rinsed eyes. Iritis was observed in one and conjunctivitis in 3 of the rinsed eyes at 24
h after dosing. At 48 h after dosing, conjunctivitis was observed in one rinsed eye. Based on the observations made for the
unrinsed eyes, this product was considered a “borderline irritant.”
Acrylates Crosspolymer
The ocular irritation potential of acrylates crosspolymer was evaluated by instilling 0.1 ml of the test material, at a
concentration of 50% in olive oil, into the conjunctival sac of one eye of 3 Japanese white rabbits.23 The Draize score was
1.3. (Additional details were not provided.)
Sodium Acrylates Crosspolymer-2
According to an industry MSDS, sodium acrylates crosspolymer-2 (as Aqua Keep 10SH-NFC) is not an ocular
irritant in rabbits.35
INDUSTRIAL EXPOSURE LIMITS
According to an industry MSDS, no exposure limits have been established for acrylates/C10-30 alkyl acrylate crosspolymer.

33

The industry-recommended permissible exposure limits for respirable polyacrylate dusts is 0.05 mg/m3.

Breathing of dust may cause coughing, mucous production, and shortness of breath. According to an industry MSDS, the
exposure limit for respirable sodium acrylates crosspolymer-2 dust (particle size <10 µm) is 0.05 mg/m3.35
SUMMARY
The crosslinked alkyl acrylates are crosslinked polymers and are very large molecules that consist of co-monomers
of acrylic acid, sodium acrylate, methacrylic acid, and/or alkyl acrylate, and they share chemical properties, including a
general lack of chemical reactivity. Crosslinked alkyl acrylates are typically produced via free-radical, head-to tail chainpropagation polymerization. Ethyl acetate + cyclohexane, water, n-hexane, and benzene are all named as solvents. Because
of the manner in which these polymers are created and the mixture of monomers and cross-linking agents that can be used,
two polymers that have the same INCI name can have very different physical consistencies. Small amounts of residual
monomer and/or solvent may be present in the raw ingredients.
Crosslinked alkyl acrylates are reported to function in cosmetic formulations as absorbents, film formers, emulsion
stabilizers, viscosity increasing agents, suspending agents, binders, and/or skin conditioning agents. In 2011, it was reported
that acrylates/C10-30 alkyl acrylate crosspolymer was used in 1696 cosmetic formulations; 1365 of those uses are in leave-on
products, and the reported concentration of use in these leave-on products is up to 5%. According to industry data,
acrylates/ethylhexyl acrylate crosspolymer had the highest concentration of use in a leave-on product at 6%; the highest
concentration of use reported in rinse-off products was 5% acrylates/C10-30 alkyl acrylate crosspolymer.
Toxicokinetic data were not found in the published literature. Little toxicity data were available; the acute dermal
and oral toxicity data that were found indicated that these ingredients are not very toxic. The little genotoxicity data that
were available reported negative results in Ames tests. Carcinogenicity data were not found in the published literature.
In an alternative method study, acrylates/vinyl neodecanoate crosspolymer was predicted to be a non-irritant. The
non-human studies reported no to slight irritation with undiluted and weak sensitization with 2% aq., acrylates/C10-30 alkyl
acrylate crosspolymer, no irritation with acrylates crosspolymer at 30% in olive oil, and no irritation or sensitization with
sodium acrylates crosspolymer-2 (concentration not specified). Mostly, human testing with undiluted acrylates/C10-30 alkyl
acrylate crosspolymer, acrylates crosspolymer, and acrylates/ethylhexyl acrylate crosspolymer, up to 2.5% aq. acrylates/vinyl
isodecanoate crosspolymer, 1% aq. dilutions of formulations containing 2% acrylates/vinyl neodecanoate crosspolymer, and
formulations containing up to 2.6% lauryl methacrylate/glycol dimethacrylate crosspolymers are not indicate any dermal
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irritation or sensitization. The only exception was a weak irritant response noted during an intensified Shelanski human repeated insult patch test (HRIPT) with undiluted acrylates/C10-30 alkyl acrylate crosspolymer.
Alternative test methods for ocular irritation indicated that acrylates/vinyl isodecanoate crosspolymer and a formulation containing 1% lauryl methacrylate/glycol dimethacrylate crosspolymer are not likely ocular irritants. In studies using
rabbits, undiluted acrylates/C10-30 alkyl acrylate crosspolymer produced minimal to moderate irritation, and it was considered a borderline irritant in unrinsed rabbit eyes. Acrylates crosspolymer, at 50% in olive oil, and sodium acrylates crosspolymer-2 did not appear to be ocular irritants in rabbit eyes.
DISCUSSION
Very little published data were available on the crosslinked alkyl acrylates. The Panel was provided with some
summary information on the monomers for their use in evaluating these crosspolymers.
The Panel noted that these crosslinked alkyl acrylates are macromolecules that are not expected to pass through the
stratum corneum of the skin. Since significant dermal absorption is not expected, data regarding systemic toxicity,
reproductive and developmental toxicity, genotoxicity, carcinogenicity, etc. are not relevant because there would be no
exposure that could produce these endpoints were these ingredients to be used in topically applied cosmetics.
The Panel noted that cosmetic products containing these ingredients are reportedly used around the eyes, on the lips,
and on other mucous membranes. Thus, crosslinked alkyl acrylates could be absorbed systemically through the relatively
moist, very thin stratum cornea of the conjunctiva, lips, and other mucous membranes, and through ingestion when applied to
the lips. However, the Panel noted that any absorption through healthy intact mucous membranes is likely to be not significant, primarily because of the relatively large molecular sizes. Furthermore, the chemically inert nature of the polymers precludes degradation to smaller absorbable species. Absorption of the polymers and their residual monomers in cosmetic
products also would be limited after application to the lips or eye area based on the relatively small fractions of the applied
products that might be inadvertently ingested or make direct contact with the conjunctiva.
The CIR Expert Panel addressed the concern of residual monomer or solvent that might be present in the crosspolymers. In most cases, taking into consideration the low amount of residual monomer in the crosspolymers and the low use
concentration of the polymers themselves, the Panel was not concerned that the residual monomer would result in adverse
effects. However, the use of benzene as a solvent is an exception and did cause concern. If residual benzene was present at
0.5% (maximum residual benzene reported to be allowed), and a formulation contained 5% of a crosspolymer polymerized in
benzene (maximum use concentration for acrylates/C10-30 alkyl acrylate crosspolymer), 0.025% benzene would be present
in the cosmetic formulation. The data were insufficient for the Panel to conclude that 0.025% benzene would be a safe level;
risk assessment data are needed before a safe level could be determined.
Certain of these crosslinked alkyl acrylates are used in cosmetic products that may be inhaled during their use. In
practice, however, the particle sizes produced by cosmetic sprays are typically not respirable.
CONCLUSION
The CIR Expert Panel concluded that the ingredients listed below are safe in the present practices of use and
concentration described in this safety assessment, except when they are polymerized in benzene, and that the available data
are insufficient to make a determination of safety for these ingredients when polymerized in benzene. Were the ingredients
not in current use (as indicated by *) to be used in the future, the expectation is that they would be used in product categories
and at concentrations comparable to others in this group.
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Acrylates/C10-30Alkyl Acrylate Crosspolymer
Acrylates/C12-13 Alkyl Methacrylates/Methoxyethyl Acrylate Crosspolymer*
Acrylates Crosspolymer
Acrylates/Ethylhexyl Acrylate Crosspolymer
Acrylates/Ethylhexyl Acrylate/Glycidyl Methacrylate Crosspolymer*
Acrylates/PEG-4 Dimethacrylate Crosspolymer*
Acrylates/Steareth-20 Methacrylate Crosspolymer
Acrylates/Vinyl Isodecanoate Crosspolymer
Acrylates/Vinyl Neodecanoate Crosspolymer
Allyl Methacrylate/Glycol Dimethacrylate Crosspolymer*
Allyl Methacrylates Crosspolymer
Butyl Acrylate/Glycol Dimethacrylate Crosspolymer*
C8-22 Alkyl Acrylates/Methacrylic Acid Crosspolymer*
Glycol Dimethacrylate/Vinyl Alcohol Crosspolymer*
Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer
Lauryl Methacrylate/Sodium Methacrylate Crosspolymer
Methacrylic Acid/PEG-6 Methacrylate/PEG-6 Dimethacrylate Crosspolymer*
PEG/PPG-5/2 Methacrylate/Methacrylic Acid Crosspolymer*
Potassium Acrylates/C10-30 Alkyl Acrylate Crosspolymer*
Sodium Acrylates Crosspolymer-2
Sodium Acrylates/C10-30 Alkyl Acrylate Crosspolymer
Sodium Acrylates/Vinyl Isodecanoate Crosspolymer*
Stearyl/Lauryl Methacrylate Crosspolymer*

10
CIR Panel Book Page 40

Distributed for Comment Only - Do Not Cite or Quote

TABLES
Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
a copolymer of C10-30 alkyl acrylate and one
Acrylates/ C10-30 Alkyl Acrylate
or more monomers of acrylic acid, methacrylic
Crosspolymer
*

Reported Function(s)

Formula/Structure

Emulsion Stabilizer; Viscosity
Increasing Agent – Aq.; Viscosity
Increasing Agent - NonAq.

acid or one of their simple esters crosslinked
with an allyl (2-propenyl) ether of sucrose or an
allyl ether of pentaerythritol

Copolymer of:
O

O
H2C

O

H2C

R

R'

H2C

R'

O

O

O
CH3

R = 10 to 30 carbon alkyl chain
R' = hydrogen or a "simple" alkyl chain
Crosslinked with:
R"O
R"O
OR"

R"O

O
O

R"O
O

OR"

or

OR"

R"O
OR"
R"O

OR"
OR"

R" = hydrogen or 2-propenyl, wherein at least two R" groups are 2-propenyl

*
According to the International Cosmetic Ingredient Dictionary and Handbook nomenclature conventions, “simple,” as used herein, is “described as simple
alkyls ranging from C1 to C4 (linear or branched).”
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Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Acrylates/ C12-13 Alkyl Metha copolymer of C12-13 alkyl
acrylates/ Methoxyethyl Acrylate
methacrylates, methoxyethyl acrylate, and
Crosspolymer
one or more monomers of acrylic acid,
methacrylic acid or one of their simple
esters, crosslinked with vinyloxazoline

Reported Function(s)
hair fixative

Copolymer of:
O

O

H2C

R

H2C

R'

O

O
CH3

R = hydrogen or a "simple" alkyl chain
R' = a 12 or 13 carbon alkyl chain
O
H2C

O
O

CH3

Crosslinked with:
N

O

vinyloxazoline
Acrylates Crosspolymer
26794-61-6 (when R is butyl)
74464-10-1 (when R is isobutyl)

a copolymer of acrylic acid, methacrylic
acid or one of its simple esters, crosslinked with glycol dimethacrylate
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Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Acrylates/ Ethylhexyl Acrylate
a copolymer of 2-ethylhexylacrylate and
Crosspolymer
one or more monomers of acrylic acid,
methacrylic acid or one of their simple
esters, crosslinked with ethylene glycol
dimethacrylate
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Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Acrylates/ Ethylhexyl Acrylate/
a copolymer of 2-ethylhexyl acrylate,
Glycidyl Methacrylate Crossglycidyl methacrylate and one or more
polymer
monomers consisting of acrylic acid,
methacrylic acid or one of their simple
esters, crosslinked with triethylene glycol
dimethacrylate

Reported Function(s)
Film Former

Formula/Structure

O

CH3

Copolymer of:
O

O
H2C

H2C
O
O

CH3

CH3

O

O
H2C

R

H2C

R
O

O
CH3

R = hydrogen or a "simple" alkyl chain
Crosslinked with:
O

CH3

H2C

O

O
O

O

CH2

CH3

Acrylates/ PEG-4 Dimethacrylate
Crosspolymer
50657-38-0

O

a copolymer of one or more monomers of
acrylic acid, methacrylic acid or one of
their simple esters crosslinked by PEG-4
dimethacrylate
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Film Former

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Acrylates/ Steareth-20 Methacrylate a copolymer of steareth-20 methacrylate
Crosspolymer
and one or more monomers consisting of
acrylic acid, methacrylic acid or one of
their simple esters, crosslinked with an
allyl ether of pentaerythritol or an allyl
ether of trimethylolpropane

Reported Function(s)
Film Former; Suspending
Agent – Non-Surfactant

Copolymerof:
O
H2C
(OCH2CH2)20(CH2)17CH3
CH3
O

O

H2C

R

H2C

R

O

O
CH3

R=hydrogenora"simple"alkyl chain
Crosslinkedwith:

R'O
OR'
R'O
R'O

CH3

R'O

OR'

or
OR'

R' =hydrogenor2-propenyl, whereinat least twoR' groups are2-propenyl
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Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Acrylates/ Vinyl Isodecanoate
a copolymer of the ester of vinyl isodecaCrosspolymer
noate and one or more monomers of
acrylic acid, methacrylic acid or one of
their simple esters crosslinked with polyalkenyl polyether

16
CIR Panel Book Page 46

Reported Function(s)
Emulsion Stabilizer; Suspending Agent – Non-Surfactant; Viscosity Increasing
Agent - Aq.

Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Acrylates/ Vinyl Neodecanoate
a copolymer of vinyl neodecanoate and
Crosspolymer
one or more monomers of acrylic acid,
methacrylic acid or one of their simple
esters crosslinked with an allyl ether of
trimethylolpropane or pentaerythritol

Allyl Methacrylate/Glycol Dimethacrylate Crosspolymer
779327-42-3

a highly crosslinked polymer of allyl
methacrylate and ethylene glycol dimethacrylate (diisopropyl peroxydicarbonate
initiated)
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Reported Function(s)
Emulsion Stabilizer; Film
Former; Viscosity Increasing
Agent - Aq.

Oral Care Agent; Skin
Protectant; Skin-Conditioning
Agent - Emollient; SkinConditioning Agent – Misc.

Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Allyl Methacrylates Crosspolymer
a copolymer of allyl methacrylate
182212-41-5
crosslinked with ethylene glycol
dimethacrylate

Butyl Acrylate/ Glycol Dimethacrylate Crosspolymer

Reported Function(s)
Emulsion Stabilizer;
Opacifying Agents; Viscosity
Increasing Agent – NonAq.

a homopolymer of butyl acrylate crossAbsorbent; Film Former
linked with ethylene glycol dimethacrylate

C8-22 Alkyl Acrylates/ Methacrylic a copolymer of C8-22 alkyl acrylate and
Acid Crosspolymer
methacrylic acid crosslinked with
hexanediol diacrylate
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Film Former; Hair Fixative;
Hair-Waving/ Straightening
Agent

Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Glycol Dimethacrylate/ Vinyl
vinyl alcohol and ethylene glycol
Alcohol Crosspolymer
dimethacrylate

Reported Function(s)
Film Former

Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer

a crosslinked copolymer of lauryl methacrylate and ethylene glycol dimethacrylate monomers

Film Former; Hair Fixative

Lauryl Methacrylate/Sodium Methacrylate Crosspolymer

a copolymer of lauryl methacrylate and
sodium methacrylate crosslinked with
ethylene glycol dimethacrylate.

Slip Modifier; Surface
Modifier
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Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Reported Function(s)
Methacrylic Acid/PEG-6
a copolymer of methacrylic acid and PEG- film former.
Methacrylate/PEG-6
6 methacrylate crosslinked with polyethylDimethacrylate Crosspolymer
ene glycol dimethacrylate

wherein “n” is variable
PEG/PPG-5/2 Methacrylate/Methacrylic Acid Crosspolymer

a copolymer of methacrylic acid and
Film Former
polyethylene glycol, polypropylene glycol
methacrylate containing an average of 5
moles of ethylene oxide and 2 moles of
propylene oxide, crosslinked with ethylene
glycol dimethacrylate
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Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Reported Function(s)
Potassium Acrylates/ C10-30
the potassium salt of Acrylates/C10-30 Film Former
Alkyl Acrylate Crosspolymer
Alkyl Acrylate Crosspolymer.

Sodium Acrylates
Crosspolymer-2

the sodium salt of a copolymer of
Absorbent
acrylic acid, methacrylic acid or one or
more of its simple esters crosslinked
with ethylene diglycidyl ether
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Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Sodium Acrylates/ C10-30 Alkyl the sodium salt of Acrylates/C10-30
Acrylate Crosspolymer
Alkyl Acrylate Crosspolymer
Copolymer of:

Reported Function(s)
Film Former

O

O
H2C

R

O

H2C

H2C

O

OR'

OR'

CH3
R = 10 to 30 carbon alkyl chain
R' = H or a "simple" alkyl group (the sodium salt is formed post-polymerization)

Crosslinked with:
R"O
R"O
OR"

R

O
O

R"O
O

OR"

or

OR"

R"O
OR"
R"O

OR"
OR"

R" = hydrogen or 2-propenyl, wherein at least two R" groups are 2-propenyl
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Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 1. Definitions, functions, and structures
Ingredient/CAS No.
Definition
Reported Function(s)
Sodium Acrylates/ Vinyl Isothe sodium salt of Acrylates/Vinyl Iso- Emulsion Stabilizer; Susdecanoate Crosspolymer
decanoate Crosspolymer.
pending Agent - NonSurfactant; Viscosity
Increasing Agent – Aq.

Copolymer of:
O
H3C
O

CH2

one example of an "iso"
CH3
O

O

H2C

R'

H2C

R'

O

O
CH3

R = isododecyl (branched, 12 carbon chain)
R' = H or a "simple" alkyl group (the sodium salt is formed post-polymerization)
Crosslinked with a "polyalkenyl polyether." One example of such could be:
R"O

R"O

OR"

OR"

R" = hydrogen or 2-propenyl, wherein at least two R" groups are 2-propenyl
Stearyl/ Lauryl Methacrylate
Crosspolymer

a copolymer of lauryl methacrylate
and stearyl methacrylate crosslinked
with ethylene glycol dimethacrylate

Skin-Conditioning Agent Misc.

References3,7,41
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Formula/Structure

Distributed for Comment Only - Do Not Cite or Quote

Table 2. Chemical and physical properties
Property
appearance
odor

Description
Acrylates/C10-30 Alkyl Acrylate Crosspolymer
white powder;
slightly acetic

activity, as supplied
molecular weight
solubility
pH
heavy metals content
specific gravity
particle size (as tested by one source)
bulk density

approximately 100% active
>500,000 Daltons
swells in water
~2.5 – 3 at 1% in water33
10 ppm (max), under all trade names
1.4 (at 20°C)
2-7 µm
<0.24 kg/l; <2 lb/gal

particle size (as tested by one source)
heavy metal content

Acrylates Crosspolymer
18-22 µm
lead, 10 ppm (max)
arsenic, 2 ppm (max)

Acrylates/Steareth-20 Methacrylate Crosspolymer
appearance (Aculyn 88 polymer)
milk-white fluid
solids content (Aculyn 88 polymer)
28.0-30.0% by wt
heavy metal content (Aculyn 88 polymer) iron, 1.028 ppm
zinc, 0.082 ppm
pH (Aculyn 88 polymer)
3.30-4.30
molecular weight
appearance (Aculyn 38 polymer)
solids content (Aculyn 38 polymer)
activity, as supplied
heavy metal content (Aculyn 38 polymer)

pH (as Aculyn 38 polymer)
appearance
solubility
refractive index
particle size (by laser diffraction)
bulk density
water adsorption

appearance
odor
solubility
pH
particle size
bulk density
stability

Acrylates/Vinyl Isodecanoate Crosspolymer
24,400 Daltons (avg; <1% by weight is <1000 Daltons)
Acrylates/Vinyl Neodecanoate Crosspolymer
milk-white fluid
28.0-30.0% by weight
29% solids in 71% water
copper, 0.2 ppm
iron, 0.5 ppm
zinc, 1.2 ppm
2.10-3.20
Allyl Methacrylates Crosspolymer
fine white powder
insoluble
1.517-1.519
1.511-1.513
5-15 µm
15-25 µm
0.03 g/cc
oleophilic (hydrophobic)
dual: hydrophilic and oleophilic
Sodium Acrylates Crosspolymer-2
white powder
odorless
swells in water
6-8
approx. 20 µm
0.75-0.95 g/ml
stable at room temperature
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Reference
12-18
12-18
7
7
33

12-18
33
22
33

23

24

9
9

9

10

11
11
25
11

11

42,43
42,43
42
43
42
43
42,43
43

27
35
35
35
27
35
35

Distributed for Comment Only - Do Not Cite or Quote

Table 3a. Monomers used to create crosslinked alkyl acrylates
acrylic acid
acrylic acid, simple esters (simple alkyls ranging from C1 to C4, linear or branched , i.e., methyl, ethyl, propyl, and butyl esters, including
branched versions: isopropyl, isobutyl, sec-butyl, and tert-butyl esters)
butyl acrylate
C8-22 alkyl acrylate
2-ethylhexyl acrylate
glycidyl methacrylate
lauryl methacrylate
methacrylic acid
methacrylic acid, simple esters (simple alkyls ranging from C1 to C4, linear or branched , i.e., methyl, ethyl, propyl, and butyl esters,
including branched versions: isopropyl, isobutyl, sec-butyl, and tert-butyl esters)
PEG-6 methacrylate
PEG/PPG-5/2
sodium methacrylate
steareth-20 methacrylate
stearyl methacrylate
vinyl alcohol
vinyl isodecanoate, ester of
vinyl neodecanoate

Table 3b. Crosslinkers and initiators used in manufacture of acrylate crosspolymers
allyl methacrylate
ethylene diglycidyl ether
glycol dimethacrylate
hexanediol diacrylate
PEG-4 dimethacrylate
pentaerythritol, allyl ether
polyalkenyl polyether
polyethylene glycol dimethacrylate
sucrose, allyl ether
triethylene glycol dimethacrylate
trimethylolpropane, allyl ether
diisopropyl peroxydicarbonate (initiator)
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Distributed for Comment Only - Do Not Cite or Quote

Table 4a. Frequency and concentration of use according to duration and type of exposure
# of Uses28

Totals*
Duration of Use
Leave-On
Rinse Off
Diluted for (Bath) Use
Exposure Type
Eye Area
Incidental Ingestion
Incidental Inhalation-Sprays
Incidental Inhalation-Powders
Dermal Contact
Deodorant (underarm)
Hair - Non-Coloring
Hair-Coloring
Nail
Mucous Membrane
Baby Products

Totals*
Duration of Use
Leave-On
Rinse Off
Diluted for (Bath) Use
Exposure Type
Eye Area
Incidental Ingestion
Incidental Inhalation-Sprays
Incidental Inhalation-Powders
Dermal Contact
Deodorant (underarm)
Hair - Non-Coloring
Hair-Coloring
Nail
Mucous Membrane
Baby Products

Conc of Use (%)29

Acrylates/C10-30 Alkyl Acrylate
Crosspolymer
1696
0.0002-5

Conc of Use (%)29

Acrylates Crosspolymer
2

0.1-4

# of Uses28

Conc of Use (%)29

Acrylates/Ethylhexyl Acrylate
Crosspolymer
NR
4-6

1365
313
18

0.0002-5
0.002-5
1

2
NR
NR

0.1-4
0.3-0.8
NR

NR
NR
NR

4-6
NR
NR

132
3
70a,b
6
1591
1
77
11
9
111
10

0.003-2
0.5
0.001-2
0.0002-.02
0.0002-3
0.001
0.1-2
0.4-5
0.1-5
0.002-3
0.2

NR
NR
NR
NR
2
NR
NR
NR
NR
NR
NR

0.8
4
NR
2
0.1-4
NR
NR
NR
NR
4
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

6
NR
NR
NR
4-6
NR
NR
NR
NR
NR
NR

Acrylates/Steareth-20 Methacrylate
Crosspolymer
NR
0.1-2
NR
NR
NR

0.1-2
1
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
0.1-1
NR
2
NR
NR
1
NR

Acrylates/Vinyl Isodecanoate
Crosspolymer
33
0.2-0.5
25
8
NR

Allyl Methacrylates Crosspolymer
Totals*
Duration of Use
Leave-On
Rinse Off
Diluted for (Bath) Use
Exposure Type
Eye Area
Incidental Ingestion
Incidental Inhalation-Sprays
Incidental Inhalation-Powders
Dermal Contact
Deodorant (underarm)
Hair - Non-Coloring
Hair-Coloring
Nail
Mucous Membrane
Baby Products

# of Uses28

0.3-0.5
0.2-0.5
NR

NR
NR
NR
NR
NR
0.4
NR
NR
33
0.2-0.5
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
Lauryl Methacrylate/Glycol
Dimethacrylate Crosspolymer
63
0.06-3

Acrylates/Vinyl Neodecanoate
Crosspolymer
10
2
4
4
2

NR
2
2

NR
NR
NR
NR
NR
NR
NR
NR
10
2
NR
NR
NR
NR
NR
NR
NR
NR
6
2
NR
NR
Lauryl Methacrylate/Sodium
Methacrylate Crosspolymer
1
0.004-4

48

0.003-2

44
4
NR

0.003-2
0.1
NR

56
7
NR

0.06-3
0.2-3
NR

1
NR
NR

0.1-4
0.004-0.1
NR

4
16
2b
2
31
NR
NR
NR
NR
16
NR

0.003-0.8
0.04-0.2
NR
0.3-0.8
0.003-2
NR
NR
NR
NR
0.04-0.2
NR

9
8
1a
8
53
1
NR
NR
1
8
NR

0.1-3
0.06-2
0.3
0.1-1
0.06-3
0.3
NR
NR
NR
0.06-2
NR

NR
NR
NR
NR
1
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
0.004-4
NR
NR
NR
NR
NR
NR
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Distributed for Comment Only - Do Not Cite or Quote
Table 4a. Frequency and concentration of use according to duration and type of exposure (continued)
# of Uses28

Totals*
Duration of Use
Leave-On
Rinse Off
Diluted for (Bath) Use
Exposure Type
Eye Area
Incidental Ingestion
Incidental Inhalation-Sprays
Incidental Inhalation - Powders
Dermal Contact
Deodorant (underarm)
Hair - Non-Coloring
Hair-Coloring
Nail
Mucous Membrane
Baby Products

Conc of Use (%)29

Sodium Acrylates/C10-30 Alkyl Acrylate
Crosspolymer
# of Uses28
Conc of Use (%)29
NR
6

# of Uses28

Conc of Use (%)29

# of Uses28

Conc of Use (%)29

Sodium Acrylates Crosspolymer-2
# of Uses28
NR

Conc of Use (%)29
0.8

6
NR
NR

NR
NR
NR

NR
NR
NR

0.8
NR
NR

NR
NR
1
NR
6
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
0.8
NR
NR
NR
NR
NR
NR

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

Table 4b. Ingredients Not Reported to be Used
Acrylates/C12-13 Alkyl Methacrylates/Methoxyethyl Acrylate Crosspolymer
Acrylates/Ethylhexyl Acrylate/Glycidyl Methacrylate Crosspolymer
Acrylates/PEG-4 Dimethacrylate Crosspolymer
Allyl Methacrylate/Glycol Dimethacrylate Crosspolymer
Butyl Acrylate/Glycol Dimethacrylate Crosspolymer
C8-22 Alkyl Acrylates/Methacrylic Acid Crosspolymer
Glycol Dimethacrylate/Vinyl Alcohol Crosspolymer
Methacrylic Acid/PEG-6 Methacrylate/PEG-6 Dimethacrylate Crosspolymer
PEG/PPG-5/2 Methacrylate/Methacrylic Acid Crosspolymer
Potassium Acrylates/C10-30 Alkyl Acrylate Crosspolymer
Sodium Acrylates/Vinyl Isodecanoate Crosspolymer
Stearyl/Lauryl Methacrylate Crosspolymer
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0.5 g undiluted

as Carbopol ETD
(tradename)

0.5 g, moistened
with 0.5 ml water

0.5 g, moistened
with 0.5 ml water

2% aq.

30% in olive oil

not stated

15 µl of 2% aq.
dilution

undiluted
(>97.5%)44

as Carbopol Ultrez-21
(tradename)

as Carbopol Ultrez-20
(tradename)

Acrylates/C10-30 Alkyl
Acrylate Crosspolymer

Acrylates Crosspolymer

as Aqua Keep 10SH-NFC
(tradename)

Acrylates/C10-30 Alkyl
Acrylate Crosspolymer

as Carbopol ETD
(tradename)

0.5 ml of a 1%
neutralized solution

0.5 g undiluted

as Pemulen (tradename)

as Stabylen 30 (tradename)
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single 24-h occlusive patch

material was applied to a 2 cm x 2 cm pad; patch was
applied for 4 consecutive days during wks 1-3;
challenge was performed after 1 wk and included 4
applications

100 subjects

HUMAN
Acrylates/C10-30 Alkyl Acrylate Crosspolymer

information provided in an industry MSDS

Sodium Acrylates Crosspolymer-2

open application of 0.1 ml to a 2.5 cm x 2.5 cm site;
1x/day for 4 days

Acrylates Crosspolymer

maximization (split adjuvant) test (details not provided)

semi-occlusive patch; non-abraded skin; 4 h application

semi-occlusive patch; non-abraded skin; 4 h application

semi-occlusive patch; non-abraded skin; 4 h application

semi-occlusive; abraded and non-abraded sites; 24 h
application

20 subjects

guinea pigs

rabbits

3 rabbits

5 guinea pigs

3 rabbits

3 rabbits

3 rabbits

6 NZW rabbits

SKIN-TEX method; standard volume-response study
using ≤100 ml samples
NON-HUMAN
Acrylates/C10-30 Alkyl Acrylate Crosspolymer

Table 5. Dermal irritation and sensitization – alternative, non-human, and human
Test Article
Concentration/Dose Test Population
Procedure
ALTERNATIVE STUDIES
Acrylates/Vinyl Isodecanoate Crosspolymer

not an irritant or sensitizer

24 h: ± response in 3/20 subjects
84 h: ± response in 1/20 subjects
(results were based on Japanese criteria)

not a sensitizer

not an irritant

no irritation

weak sensitizer

PII 0.3 – produced slight irritation

PII 0.3 – produced slight irritation

PII 0.0-0.1; non- to very slight irritant

PII 0.0-1.5; non- to slight irritant
very slight erythema and edema

PII 0.42/8 – negligible irritation potential
very slight erythema was observed at 1 h; no
irritation observed at 72 h

non-irritant (predicted classification)

Results

37

22

35

23

22

39

38

37

40

34

Reference

Distributed for Comment Only - Do Not Cite or Quote

15 µl; 30% in olive
oil

undiluted

1% aq. dilution

0.2 g

undiluted

not stated

Acrylates Crosspolymer

eye lotion with 0.75%
Acrylates Crosspolymer

skin cleanser with 0.8%
Acrylates Crosspolymer

lipstick with 4% Acrylates
Crosspolymer

facial sunscreen with
6.8565% Acrylates/Ethylhexyl Acrylate
Crosspolymer

the acrylic copolymer of
Aculyn 88 Polymer
(tradename)

0.2 g

body lotion with 0.15%
Acrylates/C10-30 Alkyl
Acrylate Crosspolymer

0.2 g

54 subjects

undiluted (97.5%)44

as Pemulen (tradename)

crème with 0.60%
Acrylates/C10-30 Alkyl
Acrylate Crosspolymer

111 subjects

150 mg of a 10%
dilution

as Carbopol Ultrez 20
(tradename)
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not stated

600 subjects

85 subjects

60 subjects

46 subjects

20 subjects

51 subjects

107 subjects

111 subjects

150 mg of a 10%
dilution

as Carbopol Ultrez 21
(tradename)

modified Draize RIPT with ten 48-h induction patches
using 0.5 in square occlusive patches; the first challenge
was applied after a 2-wk non-treatment period; an additional challenge application was made 1 wk after the
first challenge application

Acrylates/Ethylhexyl Acrylate Crosspolymer

HRIPT with occlusive patch

HRIPT with occlusive patch

HRIPT with occlusive patch

single 24-h occlusive patch

test material was applied to a 1” x 1” absorbent pad and
allowed to volatize for several min; semi-occlusive
patch; 24 h semi-occlusive patches applied 3 x/wk for 3
wk; challenge was applied after 2 wks
Acrylates Crosspolymer

test material was applied to a 1” x 1” absorbent pad and
allowed to volatize for several min; semi-occlusive
patch; 24 h applications made 3 x/wk for 3 wk;
challenge was applied after 2 wks

“intensified” Shelanski HRIPT; test material was
applied to a 1” x 1” patch

test material was applied to a 2 cm x 2 cm pad; patch
was applied for 4 consecutive days during wks 1-3;
challenge was performed after 1 wk and included 4
applications

test material was applied to a 2 cm x 2 cm pad; patch
was applied for 4 consecutive days during wks 1-3;
challenge was performed after 1 wk and included 4
applications

Procedure

29

21-day cumulative irritation study (GCP)

Acrylates/Steareth-20 Methacrylate Crosspolymer

Test Population

Concentration/Dose

Test Article

Table 5. Dermal irritation and sensitization – alternative studies, non-human, and human (continued)

no irritation or sensitization

no evidence of primary irritation, skin
fatigue, or sensitization

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant according to Japanese criteria

not a dermal irritant or sensitizer

not a dermal irritant or sensitizer

weak irritant response; not a sensitizer
during induction, faint or moderate
erythema was observed once for 9 subjects
and twice for 2 subjects; at challenge, faint
erythema was observed once for 3 subjects

not an irritant or sensitizer

not an irritant or sensitizer

Results

9

49

48

47

47

23

46

45

40

39

38

Reference

Distributed for Comment Only - Do Not Cite or Quote

Concentration/Dose

not stated

0.5-2.5% aq.

not stated

not stated

1% aq. dilution

1% aq. dilution

1% aq. dilution

1% aq. dilution

1% aq. dilution

1% aq. dilution

1% aq. dilution

1% aq. dilution

1% aq. dilution

Test Article

the acrylic copolymer of
Aculyn 88 Polymer
(tradename)

as Stabylen 30 (tradename)

the acrylic copolymer of
Aculyn 38 Polymer
(tradename)

the acrylic copolymer of
Aculyn 38 Polymer
(tradename)

bath crème with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer

bath crème with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer

bubble bath with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer

bath gel with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer

bath product with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer
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bath foam with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer

bath foam with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer

bath foam with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer

bubble bath with 2% Acrylates/Vinyl Neodecanoate
Crosspolymer

107 subjects

106 subjects
(same subjects as
above)

106 subjects
(same subjects as
above)

106 subjects

106 subjects

108 subjects

108 subjects

109 subjects

108 subjects

not stated

not stated

25 subjects

not stated

Test Population

30

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 2-wk non-treatment period;
(size of patch was not provided)

HRIPT (GCP)

21-day cumulative irritation study (GCP)

Acrylates/Vinyl Neodecanoate Crosspolymer

Kligman test (additional details were not provided)

Acrylates/Vinyl Isodecanoate Crosspolymer

HRIPT (GCP)

Procedure

Table 5. Dermal irritation and sensitization – alternative studies, non-human, and human (continued)

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

at most, a mild irritant with unformulated
polymer and under worse-case conditions

not an irritant or sensitizer

no irritation or sensitization

Results

58

57

56

55

54

53

52

51

50

11

11

34

9

Reference
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Concentration/Dose

0.2 g

0.2 g

Test Article

face powder with 1% Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer

exfoliator cream with 2.6%
Lauryl Methacrylate/Glycol
Dimethacrylate Crosspolymer

619 subjects

104 subjects

31

HRIPT with ten 24 h occlusive applications of a ¾” x
¾” patch; 24-h challenge after a 2-wk non-treatment
period; rechallenge was performed on 2 subjects using
semi-occlusive and open repetitive application

HRIPT; 24-h occlusive patches applied 3x/wk for 3
wks; 24-h challenge after a 10-15 day non-treatment
period; (size of patch was not provided)

Test Population
Procedure
Lauryl Methacrylate/Glycol Dimethacrylate Crosspolymer

Table 5. Dermal irritation and sensitization – alternative studies, non-human, and human (continued)

not an irritant or sensitizer
after challenge, one subject had moderate (at
24 h) and mild (at 72 h) erythema and edema, and one subject had barely perceptible
erythema at 72 h; these results were not
reproducible at rechallenge

not an irritant or sensitizer

Results

60

59

Reference
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Methyl Acrylate

Acrylic Acid

1

Single Dose - Dermal: LD50 – 295 to 950 mg/kg in rabbits
Oral: LD50 – 2100 to 3200 mg/kg in rabbits and rats; produced gastric lesions
Inhalation: LC50 – 3600 mg/m3 in rats
Repeated Dose – Dermal: 4% produced toxic effects in mice in a 13-wk study
Oral: toxic effects were observed in rats in a 90-day drinking water study with doses of ≤750 mg/kg and in a 90-day
gavage study in rats doses with 150 or 375 mg/kg; stomach lesions were not observed with up to 500 ppm in a 12-mos
drinking study with rats
Inhalation: nasal irritation and/or lesions were observed in rats and/or mice exposed to 1500 ppm for 4-day up to 225
ppm for 2-wk , 300 ppm for 20-days, and 75 ppm for 13-wks

Toxicological Studies

CIR Panel Book Page 62

1

1

Skin: 4% was irritating to the skin of mice
Mucosal: a 1% solution caused significant injury to the rabbit eye
Dermal: In guinea pigs exposed dermally to methyl [2,3-14C]acrylate, radioactivity was seen in the s.c. tissues and
throughout the body
Oral: the dose was primarily excreted in expired air; elimination was rapid (rats)
Single Dose - Oral; produced gastric lesions when given inhibited with 200 ppm hydroquinone monomethyl ether
(HQMME)
Repeated Dose – Oral: not toxic when given orally to rats (details not provided)

Irritation and Sensitization

Toxicokinetics

Toxicological Studies

Inhalation: up to 200 ppm did not produce teratogenic or reproductive effects in rats

62

Dermal: in one study, 4% in acetone was a complete but weak carcinogen in mice; in another, 1% was not carcinogenic
in mice
Oral: not carcinogenic in rats when given in drinking water at up to 1200 ppm
Parenteral: not carcinogenic when 1.4 mg was injected subcutaneously (s.c.) to mice
IARC Evaluation: no epidemiological data relevant to carcinogenicity were available; no experimental data relevant to
carcinogenicity were available; not classifiable as to its carcinogenicity to humans (Group 3)

Carcinogenicity

Reproductive and
Developmental Toxicity

1

genotoxic in mouse lymphoma assays, and in an in vitro cytogenetic assay; not genotoxic or mutagenic in Ames tests,
unscheduled DNA synthesis (UDS) assay, micronucleus assay, in vivo transformation assay, Chinese hamster ovary
(CHO)/HGPRT, in vivo cytogenetic assay, Drosophila test, or mouse dominant lethal assay

Genotoxicity

1

61

1

1

Oral: did not produce teratogenic effects in rats, NOAEL of 250 mg/kg; did affect body weights and some organ weights
in the parental animals
Inhalation: not teratogenic or embryotoxic in rats at concentrations up to 120 ppm; did produce maternal toxicity at
concentrations of 120 ppm and greater

Reproductive and
Developmental Toxicity

1

1

Dermal: radioactivity was recovered mostly in the skin trap, and then in expired CO2
Oral: In numerous studies using rats,, the dose was primarily excreted in expired air in most cases; elimination was
generally rapid; uptake and elimination appeared to be biphasic; absorption and excretion were also rapid in mice
Inhalation: Rats were exposed to acrylic acid via inhalation; most of the radioactivity was found in the head and snout,
with relatively large amounts also recovered in the upper respiratory tract

1

Reference

Toxicokinetics

Table 6. Relevant summary information on component monomers
Outcome
Monomer Component Parameter Evaluated
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Butyl Acrylate

Ethyl Acrylate

Monomer Component

1
1

Inhalation: up to 135 ppm was not carcinogenic to rats
IARC Evaluation: no epidemiological data relevant to the carcinogenicity; inadequate evidence in experimental animals;
not classifiable as to its carcinogenicity to humans (Group 3)
Oral: the dose was primarily excreted in expired air; elimination was rapid (rats)
Single Dose - Oral; produced gastric lesions when given inhibited with 15-20 ppm HQMME
Repeated Dose – Oral: 2-wk study in rats with dosing via gavage or drinking water - gastric lesions were observed,
primarily in the forestomach., at doses of 20-100 mg/kg given buy gavage and at concentrations1000-4000 ppm in
drinking water; in a 13-wk gavage study, doses of ≤200 mg/kg produced lesions in the forestomach of rats; stomach
lesions were not observed at concentrations up to 2000 ppm in a 2-yr drinking study with rats or up to 1000 ppm in a 2-yr
capsule study with dogs
Inhalation: no nasal lesions were observed with up to 300 ppm in a 1-month study using rats and mice; nasal lesions
were observed at concentrations of ≥242 ppm in rats in a 12-wk study

Carcinogenicity

Toxicokinetics

Toxicological Studies
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Repeated Dose – Oral: not toxic when given orally to rats (details not provided)
Inhalation: toxicity was observed in rats and hamsters upon 3 6-h exposures to 820 and 817 ppm, respectively; nasal
lesions were observed in rats exposed to concentrations ≥108 ppm in a 13-wk study

33

positive in one and negative in one chromosomal aberration assay; not mutagenic or genotoxic in an Ames,
Salmonella/microsome, liquid incubation, UDS, micronucleus, or in vitro transformation assay

Single Dose Oral; produced gastric lesions when given inhibited with 10-55 HQMME

Toxicological Studies

Genotoxicity

Oral: the dose was primarily excreted in expired air (rats)

Toxicokinetics

Inhalation: no toxic effects were seen with 25 ppm; high concentrations had toxic effects on the fetuses and dams

1

Dermal: tested undiluted, not carcinogenic to mice
Oral: in corn oil, carcinogenic in male and female rats and mice at 100 and 200 mg/kg
Inhalation: up to 225 ppm was not carcinogenic in mice or rats
IARC Evaluation: no epidemiological data relevant to the carcinogenicity; sufficient evidence in experimental animals;
possibly carcinogenic to humans (Group 2B)

Carcinogenicity

Reproductive and
Developmental Toxicity

1

genotoxic in a mouse lymphoma and chromosomal aberration assay; induced chromosomal malsegregation and mitotic
recombination using S. cerevisiae; positive in one and negative in one micronucleus assay; not mutagenic or genotoxic in
an Ames, Salmonella/microsome, liquid incubation, monolayer, chromosomal , sister chromatid exchange (SCE), or
Drosophila assay

Genotoxicity

1

1

1

63

1

1

Inhalation: up to 200 ppm was not embryotoxic or fetotoxic in rats; maternal toxicity observed with 150 ppm

Reproductive and
Developmental Toxicity

1

1

62

1

1

genotoxic in mouse lymphoma and chromosomal aberration assays; positive in one and negative in two micronucleus
tests; not mutagenic or genotoxic in an Ames, Salmonella/microsome, liquid incubation, monolayer, suspension, or
AS52/XRPT assay

Genotoxicity

Reference

Outcome

Parameter Evaluated

Table 6. Relevant summary information on components (continued)
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Sodium Polyacrylate

Polyacrylic Acid

2-Ethylhexyl Acrylate

Monomer Component
Dermal: 1% was not carcinogenic in mice
Inhalation: up to 135 ppm was not carcinogenic to rats
IARC Evaluation: no epidemiological data relevant to the carcinogenicity; inadequate evidence in experimental animals;
not classifiable as to its carcinogenicity to humans (Group 3)
Oral: the dose was primarily excreted in expired air; elimination was rapid (rats)
Inhalation: up to 100 ppm did not produce teratogenic or reproductive effects in rats
genotoxic in a mouse lymphoma forward mutation assay with metabolic activation; equivocally genotoxic in mutation
and aberrations assays; weakly mutagenic in SCE and UDS assays; not mutagenic or genotoxic in a microbial mutagen
test, Ames test, mammalian cell transformation assay, micronucleus test, monolayer or suspension assay, CHO assay, or
in vivo cytogenic assay
Dermal: carcinogenic at a dose of ≥21% when applied to mice – the carcinogenic response may have been associated
with the severe skin irritation induced by the chemical
Tested by skin application in three experiments in mice; it increased the incidence of squamous-cell carcinomas of the
skin in 2 experiments and of malignant melanomas in one experiment; in the third experiment, in a different strain of
mice, no increase skin tumor incidence was seen with or without subsequent application of 12-0-tetradecanoylphorbol
13-acetate
IARC Evaluation: inadequate evidence in humans for carcinogenicity; limited evidence in experimental animals; not
classifiable as to its carcinogenicity to humans (Group 3)
Dermal - Non-Human: sensitization was observed when guinea-pigs were treated with 2-ethylhexyl acrylate in Freund’s
complete adjuvant
Human: in a provocative test with 243 patients with a history of exposure to (meth)acrylates, none of the patients were
sensitized with patches containing 0.1-0.5% 2-ethylhexyl acrylate
Single Dose - Oral: LD50 – 2500 mg/kg in rats
safe as used when formulated to avoid skin irritation

Single Dose – Oral: LD50 - >40 g/kg in rats for a 15% solution
Oral: up to 3000 mg/kg/day low-mol-wt and up to 1125 mg/kg/day high-mol-wt did not cause reproductive effects in
rats
not genotoxic in an Ames assay, a plate test, a mouse lymphoma assay, chromosomal aberration assays, a UDS assay, or
an in vivo mouse micronucleus assay
Dermal – Non-Human: not an irritant to rabbit skin when applied undiluted
Human: not an irritant or sensitizer (concentration not given)
Ocular: the greatest tolerated concentrations were 13-20% for unrinsed and 20-30% for rinsed rabbit eyes; in an irritantthreshold test, 2% was the greatest concentration that did not produce irritation in rabbit eyes

Carcinogenicity

Toxicokinetics

Reproductive and
Developmental Toxicity

Genotoxicity

Carcinogenicity

Irritation and Sensitization

Animal Toxicology

CIR Conclusion (2002)

Animal Toxicology

Reproductive and
Developmental Toxicity

Genotoxicity

Irritation and Sensitization

34

Outcome

Parameter Evaluated

Table 6. Relevant summary information on components (continued)

1

1

1

1

1

1

1

65

65

1

1

1

1

64

1

Reference

Distributed for Comment Only - Do Not Cite or Quote

Methyl Methacrylate

Methacrylic Acid

Monomer Component

Repeated Dose – Oral: no signs of toxicity in a short-term study
Inhalation: nose and eye irritation and weight loss in rats with 5 exposures to 1300 ppm; only renal congestion in rats
with 20 exposures to 300 ppm; in a 2-wk study, repeated doses of ≥100 ppm caused reactions in rats, of ≥500 ppm
caused reactions in mice, and 1000 ppm killed all rats and mice; in a 90-day study, respiratory effects were seen in rats
and mice exposed to 300 ppm – cytomegaly of renal tubular epithelium was observed in >50% of test male mice
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it was reported that IARC reviewed methacrylic acid, but did not prepare a monograph because inadequate data were
available
Dermal – Non-Human: corrosive to rabbit and guinea pig skin; in a guinea pig maximization study, it was difficult to
determine if observed reactions were hypersensitivity or irritation; guinea pigs were not sensitized in 3 other studies
Mucosal: caused severe corneal, iridal, and conjunctival effects in rabbits in one study; in an inhalation study, 56,916
ppm was corrosive to rabbit eyes
negative results were reported in a number of patch tests of patients allergic to methyl methacrylate and to workers
exposed to acrylates
the Panel was concerned with the extreme corrosivity; a presentation demonstrated that a trained professional could
apply the acid to the nail without exposure to the skin, but this could not be demonstrated for retail consumers; due to
concerns that inhalation could affect the respiratory tract, and the nail technician could be subjected to increased
exposure in a commercial setting, the NIOSH-recommended exposure limit of 20 ppm as a time-weighted average
concentration should not be exceeded; the Consumer Product Safety Commission rule requires child-resistant packaging
for liquid household products containing >5% methacrylic acid (wt to vol)
safe as used as a nail primer by trained professionals; insufficient data for retail use by consumers
can be absorbed through the skin of humans
Repeated Dose - Oral: chronic exposure to ≤400 ppm did not cause tumors in hamsters or rats
genotoxic in a chromosomal aberration, SCE, and mouse lymphoma assay; not mutagenic in a Salmonella/microsome or
liquid incubation assay

Carcinogenicity

Irritation and Sensitization

Clinical Use

Discussion Items

CIR Conclusion (2005)

Toxicokinetics

Animal Toxicology

Genotoxicity

35

positive in a DNA cell-binding assay; negative in an Ames test

Genotoxicity

Inhalation: no reproductive or developmental effects at concentrations up to 300 ppm
In Vitro: adverse effects were seen with exposure of rat embryos to ≥129 µg/ml

66

Single Dose – Dermal: reported LD50 values ranged from 500-1243 mg/kg for rabbits
Oral: reported LD50 values ranged from 827-1600 mg/kg for mice, 277-2260 mg/kg for rats, and 280-1200 mg/kg for
rabbits
Inhalation: reported LC50 values were 3657 ppm in mice, 1350 ppm/4 h in rats, and 2522 ppm/1 h in rabbits

Animal Toxicology

Reproductive and
Developmental Toxicity

66

readily absorbed through the mucous membranes of the lungs and gastrointestinal tract of and the skin, and is readily
distributed to all major tissues

Toxicokinetics

1

68

67

66

66

66

66

66

66

66

66

1

safe as used when formulated to avoid skin irritation

CIR Conclusion (2002)

Reference

Outcome

Parameter Evaluated

Table 6. Relevant summary information on components (continued)
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Butyl Methacrylate

Ethyl Methacrylate

Monomer Component

CIR Panel Book Page 66

Repeated Dose – Oral: in rats, the NOELS were 20 mg/kg/day in a 28-day study, 30 (males) and 300 (females)
mg/kg/day in a 45-day study, and <30 (males) and 30 (females) mg/kg/day in a 50-day study
Inhalation: caused upper airway irritation in a 28-day study in rats – the NOEL was 1801 mg/m3

36

Dermal - Non-Human: a very strong sensitizer in one study using guinea pigs; considered a moderate sensitizer in
another study using guinea pigs; in a few studies, a sensitization reaction was not produced
Human: 1% caused 1 positive reaction in 12 subjects in a Draize contact sensitization study; in provocative testing, 1%
elicited positive reactions to patch tests
Ocular: mildly irritating to rabbit eyes

Single Dose – Dermal: 10 cc/kg did not cause mortality in rabbits, but acute dermal irritation was reported; one LD50
value of >2000 mg/kg in rabbits was reported; the LD50 in guinea pigs was >20 ml/kg
Oral; reported oral LD50 values in rats ranged from >2000 to >20,000 mg/kg
Inhalation: reported LC50 value was 28,469 mg/m3 rats;

Animal Toxicology

Irritation and Sensitization

safe as used in nail enhancement products when skin contact is avoided; products containing this ingredient should
be accompanied with directions to avoid skin contact, because of the sensitizing potential of methacrylates

CIR Conclusion (2005)

not mutagenic in multiple Ames tests with or without metabolic activation; was mutagenic to Salmonella typhimurium
TA1538 with metabolic activation in one study

(This ingredient was reviewed for its use nail enhancement products.) the Panel was concerned with the strong sensitization and cross- or co-reactivity potential of methacrylates; however data were submitted that indicated there would be
little monomer available for exposure to the skin; genotoxicity data indicated the some methacrylates could produce
chromosome damage; the Panel restricted methacrylates to the nail, and they must not come in contact with skin; initial
concern that exotherms created from the rapid polymerization of the monomers could damage the nail were alleviated

Discussion Items

Genotoxicity

Dermal – Human: the frequency of positive reactions among all patients tested was 14/22; The frequency of positive
reactions among patients with artificial nails was 7/11 (64%),

Irritation and Sensitization

Oral: a decrease in corpora lutea and implantations was reported in rats; the parental NOAELs were 1000 and 300
mg/kg/day for males and females, respectively
Inhalation: threshold concentration for embryotoxic and teratogenic effects in rats was 0.1 mg/m3; slight fetotoxicity was
reported in rats exposed to ≤1200 ppm on days 6-20 of gestation

68

not mutagenic in a Salmonella/microsome assay; genotoxicity in a mouse lymphoma cell assay was considered likely due
to a clastogenic mechanism

Genotoxicity

Reproductive and
Developmental Toxicity

68

Dermal – Non-Human: sensitizing at 25% in guinea pigs; minimum induction concentration was 1 M; was a weak
contact allergen in a local lymph node assay
Human: the frequency of positive reactions among all patients to methyl methacrylate was 7/22; the frequency of
positive reactions among patients with artificial nails was 1/10

Irritation and Sensitization

68

68

68

68

68

69

1

69

67,68

Oral: not carcinogenic in a drinking study using rats
Inhalation: up to 400 ppm was not carcinogenic in mice or rats
IARC: inadequate evidence in humans for carcinogenicity; evidence suggesting lack of carcinogenicity in experimental
animals; not classifiable as to its carcinogenicity in humans (Group 3)

Carcinogenicity

Reference

Outcome

Parameter Evaluated

Table 6. Relevant summary information on components (continued)
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Lauryl Methacrylate

Isobutyl Methacrylate

Monomer Component
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Single Dose – Oral: no rats dosed with ≤21.5 ml/kg C12-C18 methacrylate monomers died
Inhalation: the RD50 was 3900 mg/m3 in mice
Repeated Dose – Inhalation: not toxic to rats in a 20-day study

Animal Toxicology

37

safe as used in nail enhancement products when skin contact is avoided; products containing this ingredient should
be accompanied with directions to avoid skin contact, because of the sensitizing potential of methacrylates

safe as used in nail enhancement products when skin contact is avoided; products containing this ingredient should
be accompanied with directions to avoid skin contact, because of the sensitizing potential of methacrylates

CIR Conclusion (2005)

CIR Conclusion (2005)

(This ingredient was reviewed for its use nail enhancement products.) The Panel was concerned with the strong sensitization and cross- or co-reactivity potential of methacrylates; however data were submitted that indicated there would be
little monomer available for exposure to the skin; genotoxicity data indicated the some methacrylates could produce
chromosome damage; the Panel restricted methacrylates to the nail, and they must not come in contact with skin; initial
concern that exotherms created from the rapid polymerization of the monomers could damage the nail were alleviated.

Discussion Items

(This ingredient was reviewed for its use nail enhancement products.) The Panel was concerned with the strong sensitization and cross- or co-reactivity potential of methacrylates; however data were submitted that indicated there would be
little monomer available for exposure to the skin; genotoxicity data indicated the some methacrylates could produce
chromosome damage; the Panel restricted methacrylates to the nail, and they must not come in contact with skin; initial
concern that exotherms created from the rapid polymerization of the monomers could damage the nail were alleviated.

Dermal - Human: 1% caused no positive reaction in 11 subjects in a contact sensitization study; in provocative testing,
1% elicited positive reactions to patch tests
Ocular: mildly irritating to rabbit eyes

Irritation and Sensitization

Discussion Items

not mutagenic in multiple Ames tests with or without metabolic activation

Genotoxicity

Dermal – Non-Human: strong sensitizer in guinea pigs

68

Single Dose – Dermal: the reported dermal LD50 was >20 ml/kg in guinea pigs
Oral: reported LD50values in rats ranged from >5000 to 12,800 mg/kg
Inhalation: 50% of mice died after exposure to 29.74 mg/l for 289 minutes; was considered a toxic (but not highly
toxic) substance by inhalation exposure

Animal Toxicology

Irritation and Sensitization

68

safe as used in nail enhancement products when skin contact is avoided; products containing this ingredient should
be accompanied with directions to avoid skin contact, because of the sensitizing potential of methacrylates

CIR Conclusion (2005)

68

68

68

68

68

68

68

68

68

68

(This ingredient was reviewed for its use nail enhancement products.) The Panel was concerned with the strong sensitization and cross- or co-reactivity potential of methacrylates; however data were submitted that indicated there would be
little monomer available for exposure to the skin; genotoxicity data indicated the some methacrylates could produce
chromosome damage; the Panel restricted methacrylates to the nail, and they must not come in contact with skin; initial
concern that exotherms created from the rapid polymerization of the monomers could damage the nail were alleviated.

Discussion Items

Reference

Outcome

Parameter Evaluated

Table 6. Relevant summary information on components (continued)
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Single Dose – Dermal: the LD50 was >3 g/kg in rats
Oral: LD50 was >5000 mg/kg in rats
not mutagenic in multiple Ames tests with or without metabolic activation; weakly positive in a mouse lymphoma cell
assay with metabolic activation
Dermal: no increase in skin or visceral tumors in an 80-wk study with 25 mg given twice weekly
Dermal - Non-Human: moderate sensitizer in guinea pigs; not a sensitizer in one study
Ocular: minimally irritating to rabbit eyes
(This ingredient was reviewed for its use nail enhancement products.) The Panel was concerned with the strong sensitization and cross- or co-reactivity potential of methacrylates; however data were submitted that indicated there would be
little monomer available for exposure to the skin; genotoxicity data indicated the some methacrylates could produce
chromosome damage; the Panel restricted methacrylates to the nail, and they must not come in contact with skin; initial
concern that exotherms created from the rapid polymerization of the monomers could damage the nail were alleviated.
safe as used in nail enhancement products when skin contact is avoided; products containing this ingredient should
be accompanied with directions to avoid skin contact, because of the sensitizing potential of methacrylates

Animal Toxicology

Genotoxicity

Carcinogenicity

Irritation and Sensitization

Discussion Items

CIR Conclusion (2005)

PEG-4 Dimethacrylate

38

Outcome

Parameter Evaluated

Monomer Component

Table 6. Relevant summary information on components (continued)

68

68

68

68

68

68

Reference
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Memorandum
TO:

F. Alan Andersen, Ph.D.
Director COSMETIC INGREDIENT REVIEW (CW)
-

FROM:

John Bailey, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE:

July 5,2011

SUBJECT:

Concentration of Use: Methacrylic AcidIPEG-6 Methacrylate/PEG-6 Dimethacrylate
Crosspolymer

Methacrylic AcidIPEG-6 Methacrylate/PEG-6 Dimethacrylate Crosspolymer was included in a
concentration of use survey. No uses of this ingredient were reported.
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Products Council
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Quality & Innovation

Memorandum
F. Alan Andersen, Ph.D.
Director COSMETIC E’4GREDIENT REWEW (CJR)

TO:

-

FROM:

John Bailey, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE:

July 21, 2011

SUBJECT:

Comments on the Tentative Safety Assessment on Crosslinked Alkyl Acrylates as used
in Cosmetics

Although the disclaimer on the CW website (“Tentative reports are distributed for comment only do
not cite.”) is helpful, it should be on every page of draft CIR reports.
p.1, Abstract As benzene is a carcinogen, it is not appropriate to complete a margin of safety
calculation. It would be better to state that a risk assessment should be completed.
p.2-3 Please include USP limits (found in John Krowka’ s office) for benzenc, Carbomer 1342 (0.2%)
and other Carbomer ingredients manufactured with the use of benzene (Cabomer 934, 934P,
940, 941) (0.5%).
p.5 The observation that Sodium Acrylates Crosspolymer-2 is not a vaginal mucosa irritant in dogs
should not be in the ocular irritation section.
p.S Is it necessary to have two subsections under Industrial Exposure limits? Perhaps it should state
that there are no exposure limits established for any of the ingredients in this report and that
MSDs for Acrylates/C10-30 Alkyl Acrylate Crosspolymer and Sodium Acrylates
Crosspolymer-2 suggest that a limit of 0.05 mg/m
3 for respirable polyacrylate dusts is
applicable to these compounds.
p.5 The following, which starts the Summary section, does not make sense: “The crosslinked alkyl
acrylates are crosslinked polymers are very large molecules....”
p.5 As Acrylates/C10-30 Alkyl Acrylate Crosspolymer has the highest number of reported uses, it
would be helpful to include the highest concentration of use of this ingredient in the Summary
p.S In the Summary, please include some indication of the concentrations of the crosspolymer
ingredients that were not irritating or sensitizing.
p.6 The maximum use concentration of 6% was for Acrylates/Ethylhexyl Acrylate Crosspolymer in
an eye shadow. There is no information to indicate that benzene is used as a solvent in the
manufacture of this ingredient. Therefore, it is inappropriate to use 6% to calculate a benzene
levels in a product. As one trade name material with the INCI name Acrylates/C 10-30 Alkyl
Acrylates Crosspolymer is reported to be made with benzene, the maximum concentration of
Acrylates/C10-30 Alkyl Acrylates Crosspolymer should be used. The Council is working to
--

-

-

-

-

-

-

-

-
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clarify which concentration of use values are actually for the ingredient made with benzene as a
solvent.
p.6 As benzene is a carcinogen, a risk assessment should be completed rather than a margin of safety
calculation. It is not appropriate to imply that there is a NOAEL for the carcinogenic effects of
benzene.
-
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Memorandum
F. Alan Andersen, Ph.D.
Director COSMETIC INGREDIENT REVIEW (CIR)

TO:

-

(,_

zq

—

I

FROM:

John Bailey, Ph.D.JZ_
Industry Liaison to the CW Expert Panel

DATE:

June 24, 2011

SUBJECT:

Comments on the Draft Report on Crosslinked Alkyl Acrylates as used in Cosmetics
Prepared for the June 27-28, 2011 CIR Expert Panel Meeting

Cover This draft of the Crosslinked Alkyl Acrylates report should not be considered the Tentative
Report. Depending on the outcome of the June meeting, the tentative report should be the draft
prepared after the June meeting. The comment period should begin when the post meeting
draft is available. The date needs to be changed from 2010 to 2011.
p.1 (and throughout the report) Methacrylic AcidJPEG-6 Methacrylate/PEG-6 Dimethacrylate
Crosspolymer is the colTect name for Methacrylic AcidJPEG-6 Methacrylate Crosspolymer.
Please see the attached mongraph proof of the completed monograph for this ingredient.
p.1 In the Introduction, it would be helpful to also mention the CW report on Carbomer that has a safe
as used conclusion.
p.1 If true, please note that the information on monomers is from previous CIR reports on monomers.
p.2 In the Physical and Chemical Properties section, it would be helpful to note that these are large
molecular weight compounds and give an example of molecular weights and particle sizes.
p.7 Please include the concentration/dose of Acrylates/C10-30 Alkyl Acrylates Crosspolymer that was
a weak irritant in the intensified Shelanski HRIPT.
p.8 The Summary should also include n-hexane as a solvent.
p.8 In the Summary, it would be helpful to state that based on the large size of these compounds,
dermal penetration is unlikely.
p.9 The following sentence should be deleted. “The Panel indicated that confidence in these
assumptions would be bolstered by data from well-conducted absorption/penetration studies on,
for example, mucous membranes, tape-stripped skin or the gastrointestinal tract.” There is no
record in the transcript that the CW Expert Panel asked for this additional information. Based
on the information in the report, these molecules are so large (based on molecular weight andlor
particle size) there is no potential for dermal absorption. In the Discussion, it would be
appropriate for the Cifi Expert Panel to acknowledge that molecular weight information was
not available for all compounds, and that it is expected that molecular weights of all the
compounds in the report are much greater than 1000 daltons. If a compound has a molecular
weight of 1000 or less, dermal penetration data would be helpful.
-

-

-

-

-

-

-

-

-
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p.9 Benzene is not monomer, it is a solvent. If a product contained 6% Acrylates/ClO-30 Alkyl
Acrylates Crosspolymer that contained a maximum of 0.5% benzene, it would contain (0.005 x
6% = 0.03%) 0.03% benzene (not 0.003% as stated in the report).
p.25, Table 4a “Lauryl Methacrylate/Sodium Methacrylate Copolymer” needs to be changed to
“Lauryl Methacrylate/Sodium Methacrylate Crosspolymer”
p.28-29, Table 5 Please define GCP.
-

-

-
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Monograph Proof
25230: METHACRYLIC ACID/PEG-6
METHACRYLATE/PEG-6
DIMETHACRYLATE CROSSPOLYMER.
INCI Monograph ID: 25230
Flags: ReadyToPublish,
UnderDevelopment
Definition: Methacrylic Acid/PEG-6
Methacrylate/PEG-6 Dimethacrylate
Crosspolymer. is a copolymer of methacrylic
acid and PEG-6 methacrytate crosslinked
with PEG-6 dimethacrylate.
Chemical Class: C942- Synthetic Polymers
Reported Function: F340- Film Former
Ingredient Source: Synthetic
Trade Name Mixtures:
N97208- Nabion Anti-Wrinkle Complex
LabO2 (S9202- Nabion Co.)
N97209- Nabion Whitening Complex LabOl
(S9202- Nabion Co.)

International Cosmetic Ingredient Dictionary and Handbook
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ACRYLATES/C10-30 ALKYL ACRYLATE CROSSPO
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ACRYLATES CROSSPOLYMER

ACRYLATES/VINYL ISODECANOATE CROSSPOLY
ACRYLATES/VINYL ISODECANOATE CROSSPOLY
ACRYLATES/VINYL ISODECANOATE CROSSPOLY
ACRYLATES/VINYL ISODECANOATE CROSSPOLY
ACRYLATES/VINYL ISODECANOATE CROSSPOLY
ACRYLATES/VINYL ISODECANOATE CROSSPOLY
ACRYLATES/VINYL ISODECANOATE CROSSPOLY

ACRYLATES/VINYL NEODECANOATE CROSSPOLY
ACRYLATES/VINYL NEODECANOATE CROSSPOLY

1
6
3
1
7
10
13
1
60
12
5
41
2
36
4
1
19
34
1
17
1
9
1
8
3
5
9
3
2
4
56
1
1
33
65
2
2
18
131
234
244
366
61
22
7
104
9
13
8

01A - Baby Shampoos
01B - Baby Lotions, Oils, Powders, and Creams
01C - Other Baby Products
02A - Bath Oils, Tablets, and Salts
111
02B - Bubble Baths
02D - Other Bath Preparations
03B - Eyeliner
03C - Eye Shadow
03D - Eye Lotion
03E - Eye Makeup Remover
03F - Mascara
03G - Other Eye Makeup Preparations
04B - Perfumes
70
04E - Other Fragrance Preparation
05A - Hair Conditioner
77
05B - Hair Spray (aerosol fixatives)
05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair Grooming Aids
05H - Wave Sets
05I - Other Hair Preparations
06F - Hair Lighteners with Color
06G - Hair Bleaches
06H - Other Hair Coloring Preparation
07C - Foundations
07E - Lipstick
07F - Makeup Bases
07I - Other Makeup Preparations
08B - Cuticle Softeners
08C - Nail Creams and Lotions
08G - Other Manicuring Preparations
10A - Bath Soaps and Detergents
10B - Deodorants (underarm)
10C - Douches
10E - Other Personal Cleanliness Products
11A - Aftershave Lotion
11D - Preshave Lotions (all types)
11E - Shaving Cream
11G - Other Shaving Preparation Products
12A - Cleansing
12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing
12G - Night
12H - Paste Masks (mud packs)
12I - Skin Fresheners
12J - Other Skin Care Preps
13A - Suntan Gels, Creams, and Liquids
13B - Indoor Tanning Preparations
13C - Other Suntan Preparations
1,696

2 12C - Face and Neck (exc shave)

1
7
3
5
12
2
3

11D - Preshave Lotions (all types)
12A - Cleansing
12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing
12G - Night
12J - Other Skin Care Preps

1 02B - Bubble Baths
1 02D - Other Bath Preparations
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ACRYLATES/VINYL NEODECANOATE CROSSPOLY
ACRYLATES/VINYL NEODECANOATE CROSSPOLY
ACRYLATES/VINYL NEODECANOATE CROSSPOLY
ACRYLATES/VINYL NEODECANOATE CROSSPOLY

1
3
3
1

10A - Bath Soaps and Detergents
10E - Other Personal Cleanliness Products
12F - Moisturizing
12J - Other Skin Care Preps

ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER
ALLYL METHACRYLATES CROSSPOLYMER

3
1
1
1
2
16
1
1
2
5
4
1
2
7
1

03C - Eye Shadow
03F - Mascara
04E - Other Fragrance Preparation
07A - Blushers (all types)
07B - Face Powders
07E - Lipstick
07F - Makeup Bases
07I - Other Makeup Preparations
12A - Cleansing
12C - Face and Neck (exc shave)
12F - Moisturizing
12G - Night
12H - Paste Masks (mud packs)
12J - Other Skin Care Preps
13B - Indoor Tanning Preparations

31

LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL
LAURYL METHACRYLATE/GLYCOL DIMETHACRYL

1
6
1
1
2
8
20
8
3
1
1
4
1
2
1
3

03B - Eyeliner
03C - Eye Shadow
03F - Mascara
03G - Other Eye Makeup Preparations
07A - Blushers (all types)
07B - Face Powders
07C - Foundations
07E - Lipstick
07I - Other Makeup Preparations
08G - Other Manicuring Preparations
10B - Deodorants (underarm)
12A - Cleansing
12C - Face and Neck (exc shave)
12F - Moisturizing
12G - Night
12H - Paste Masks (mud packs)

53

LAURYL METHACRYLATE/SODIUM METHACRYLAT

1 12F - Moisturizing

SODIUM ACRYLATES/C10-30 ALKYL ACRYLATE C
SODIUM ACRYLATES/C10-30 ALKYL ACRYLATE C
SODIUM ACRYLATES/C10-30 ALKYL ACRYLATE C

1 04E - Other Fragrance Preparation
1 11A - Aftershave Lotion
4 12F - Moisturizing
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