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To: CIR Expert Panel Members and Liaisons
From: Christina L. Burnett, Senior Scientific Writer/Analyst
Date: November 10, 2017
Subject: Draft Tentative Report on Alkyl Sultaines

Enclosed is the Draft Tentative Report of the Safety Assessment of Alkyl Sultaines as Used in Cosmetics. (It is identified
as sultan122017rep in the pdf document).

In September 2017, the CIR Expert Panel issued an insufficient data announcement for the 13 alkyl sultaine ingredients.
The Panel’s data needs were:

e  Method of manufacturing for all these ingredients

e Impurities data for all these ingredients, except for Cocamidopropyl Hydroxysultaine, Lauramidopropyl

Hydroxysultaine, and Lauryl Hydroxysultaine.
o If impurities data indicate known sensitizing agents (e.g., 3,3-dimethylaminopropylamine (DMAPA)) are
present, additional safety test data may be needed
e Irritation and sensitization data for Capryl Sultaine, Lauryl Sultaine, or Myristyl Sultaine.

Since the September Panel meeting, CIR has received the following requested data, which have been incorporated into the
report and have been designated with |brackets| in the text or highlighting in the tables (sultani22017datal through
sultan122017data4):

e method of manufacturing on Cocamidopropyl Hydroxysultaine

e composition data on Capryl Sultaine

e arabbit skin irritation test of a product containing 0.25% Capryl Sultaine (maximum concentration reported in use)

e test results of a clinician’s irritation studies on human subjects with cosmetic products containing 0.25% Capryl

Sultaine (maximum concentration reported in use)

We also received additional composition/impurities data on a trade name mixture containing Cocamidopropyl
Hydroxysultaine. Can the new data adequately be used to determine the safety for all of the alkyl sultaine ingredients, or are
the data insufficient for some or all of the ingredients?

Comments provided by the Council prior to the September meeting on the draft report have been addressed
(sultan122017pcpc).

The Panel should carefully consider and discuss the data and the draft Abstract and Discussion presented in this report and
issue a Tentative Report with a safe, safe with qualifications, insufficient data, or split conclusion.
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AlKvl Sultaines History

June 2017 — Scientific Literature Review announced.

September 2017 - The Panel issued an insufficient data announcement for the 13 alkyl
sultaine ingredients. The Panel’s data needs were:
e Method of manufacturing for all these ingredients
e Impurities data for all these ingredients, except for Cocamidopropyl
Hydroxysultaine, Lauramidopropyl Hydroxysultaine, and Lauryl
Hydroxysultaine.

o If impurities data indicate known sensitizing agents (e.g., 3,3-
dimethylaminopropylamine (DMAPA)) are present, additional safety test
data may be needed

e Irritation and sensitization data for Capryl Sultaine, Lauryl Sultaine, or Myristyl
Sultaine.
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AlKkyl Sultaines Data Profile -December 2017 - Writer, Christina Burnett
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Cocamidopropyl Hydroxysultaine X X X X X X X X X X
Capryl Sultaine X X X
Cetyl/Lauryl/Myristyl Hydroxysultaine
Coco-Hydroxysultaine
Coco-Sultaine
Erucamidopropyl Hydroxysultaine X X
Lauramidopropyl Hydroxysultaine X X X X
Lauryl Hydroxysultaine X X X X X X X
Lauryl Sultaine X X X
Myristamidopropyl Hydroxysultaine X
Myristyl Sultaine X
Oleamidopropyl Hydroxysultaine X
Tallowamidopropyl Hydroxysultaine

“X” indicates that data were available in the category for that ingredient.
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Sultaines

(prepared by Christina Burnett)

Ingredient CAS # InfoB SciFin PubMed | ToxNet FDA EU | ECHA | SIDS |ECETOC |NICNAS| NTIS | NTP | WHO | HPVIS | NIOSH| Web
Cocamidopropyl 70851-08-0; 68139-30-| EPA HPV N N N N R Listed In N N NTIS/Of R R R
[Hydroxysultaine 0 under a | system? TS0555

tech | By tech 570

name | name
Capryl Sultaine 15163-36-7 N N N N N | J | | ) y 7 7 J 7
Cetyl/Lauryl/Myristyl | 72869-77-3 (generic) y V N N N y V N N R N N R R R
[Hydroxysultaine
Coco-Hydroxysultaine No N N N N N N N N N N N N N | |
Coco-Sultaine No B N N N N B v v v N N N 3 3 v
[Erucamidopropyl No 7 7 7 v v T A v T VY[ v v ]
Hydroxysultaine
Lauramidopropyl No \/ v v V V V[ Listed [ V N V V N N N
[Hydroxysultaine under a

tech

name
Lauryl Hydroxysultaine 13197-76-7 Japan List; N N N N N N N N Reporton| v N N N N

NICNAS file
Lauryl Sultaine 14933-08-5;52667-78-4 v N B N ) v ) | ) 3 ) 3 7 7 7
Myristamidopropyl 63663-10-5 N N N N N N N N N N N N N N N
[Hydroxysultaine
Myristyl Sultaine 14933-09-6 R N N N N R N N N R N N R B B
Oleamidopropyl No N N N N N N N N N N N N N N N
Hydroxysultaine
Tallowamidopropyl No R N N N N v v v N v N N 3 v N
[Hydroxysultaine
Search Strategy

March —May 2017 — all ingredients searched by INCI name and CAS-No, when available. Generic search for “sultaine” was also included.
Search updated October 2017. No new relevant data found.

PubMed

cocamidopropyl hydroxysultaine OR 70851-08-0 OR 68139-30-0 OR capryl sultaine OR 15163-36-7 OR cetyl/lauryl/myristyl hydroxysultaine OR 72869-77-3 OR coco-
hydroxysultaine OR coco-sultaine OR erucamidopropyl hydroxysultaine OR lauramidopropyl hydroxysultaine OR lauryl hydroxysultaine OR 13197-76-7 OR lauryl sultaine OR
14933-08-5 OR 52667-78-4 OR myristamidopropyl hydroxysultaine OR 63663-10-5 OR myristyl sultaine OR 14933-09-6 OR oleamidopropyl hydroxysultaine OR
tallowamidopropyl hydroxysultaine = 89 hits/ 2 useful

Also searched for the following technical names:
1-Decanaminium, N,N-dimethyl-N-(3-sulfopropyl)-, inner salt = 3 hits/0 useful (capryl sultaine)

Betaines, C10-16-alkyl(2-hydroxy-3-sulfopropyl)dimethyl = 0 hits (cetyl/lauryl/myristyl hydroxysultaine)
(3-Cocamidopropyl)(2-Hydroxy-3-Sulfopropyl)Dimethyl Quaternary Ammonium Compounds, Hydroxide, Inner Salt = 0 hits (cocamidopropyl hydroxysultaine)



https://toxnet.nlm.nih.gov/cgi-bin/sis/transfer?tscats+NTIS/OTS0555570
https://toxnet.nlm.nih.gov/cgi-bin/sis/transfer?tscats+NTIS/OTS0555570
https://toxnet.nlm.nih.gov/cgi-bin/sis/transfer?tscats+NTIS/OTS0555570
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1-Propanaminium, N-(3-Aminopropyl)-2-Hydroxy-N,N-Dimethyl-3-Sulfo, N-Coco Acyl Derivs., Hydroxides, Inner salts = 0 hits (cocamidopropyl hydroxysultaine)
Quaternary Ammonium Compounds, (3-Cocamidopropyl)(2-Hydroxy-3-Sulfopropyl)Dimethyl, Hydroxide, Inner Salt = 0 hits (cocamidopropyl hydroxysultaine)
Ammonium, dodecyl(2-hydroxy-3-sulfopropyl)dimethyl-, hydroxide, Inner Salt = 0 hits (lauryl hydroxysultaine)

1-Dodecanaminium, N-(2-hydroxy-3-sulfopropyl)-N,N-dimethyl-, Inner Salt = 0 hits (lauryl hydroxysultaine)

N,N-Dimethyl-N-(3-Sulfopropyl)-1-Decanaminium Hydroxide, Inner Salt = 1 hit/0 useful (lauryl sultaine)

N,N-Dimethyl-N-(3-Sulfopropyl)-1-Dodecanaminium Hydroxide, Inner Salt = 0 hits (lauryl sultaine)

1-Dodecanaminium, N,N-Dimethyl-N- (3-Sulfopropyl)-, Hydroxide, Inner Salt = 0 hits (lauryl sultaine)

Lauryldimethylsulfobetain = 0 hits (lauryl sultaine)

Lauryl Sulfobetaine = 108 hits/0 useful (lauryl sultaine)

1-Tetradecanaminium, N,N-dimethyl-N-(3-sulfopropyl)-, inner salt = 3 hits/0 useful (myristyl sultaine)
[3-(9-Octadecenamido)Propyl](2-Hydroxy-3-Sulfopropyl)Dimethyl Quaternary Ammonium Compounds, Hydroxide, Inner Salt = 0 hits (oleamidopropyl hydroxysultaine)
Quaternary Ammonium Compounds, (3-Oleamidopropyl)(2-Hydroxy-3-Sulfopropyl)Dimethyl, Hydroxide, Inner Salt = 0 hits (oleamidopropyl hydroxysultaine)
Quaternary Ammonium Compounds, (3-Tallowamidopropyl)(2-Hydroxy-3-Sulfopropyl)Dimethyl, Hydroxide, Inner Salt = 0 hits (tallowamidopropyl hydroxysultaine)
(3-Tallowamidopropyl)(2-Hydroxy-3-Sulfopropyl)Dimethyl Quaternary Ammonium Compounds, Hydroxide, Inner Salt = 0 hits (tallowamidopropyl hydroxysultaine)

ECHA

Search under “sultaine” yielded hits for:

(2-hydroxy-3-sulphopropyl)dimethyl[3-[(1-oxododecyl)amino]propylJammonium hydroxide (“public name” = lauramidopropylhydroxysultaine, CAS No. 19223-55-3)
1-Propanaminium, N-(3-aminopropyl)-2-hydroxy-N,N-dimethyl-3-sulfo-, N-(C8-18(even numbered) acyl) derivs., hydroxides, inner salts (“public name” =
cocamidopropylhydroxysultaine C8-18)

SCIFINDER

Search for CAS # and INCI names yielded 9 returns, reference search was for “adverse effect, including toxicity”
72869-77-3 — 0 hits

70851-08-0 — 0 hits

68139-30-0 — 0 hits

63663-10-5 — 0 hits

52667-78-4 — 2 hits, 2 relevant
15163-36-7 — 7 hits, 0 relevant
14933-09-6 — 16 hits, 3 relevant
14933-08-5 — 12 hits, 1 relevant
13197-76-7 — 2 hits, 1 relevant
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LINKS

online database (self-reminder that this info has been accessed; not a public website) - http://www.personalcarecouncil.org/science-safety/line-infobase
wINCI (to cite publicly) - http://webdictionary.personalcarecouncil.org
ScfFinder (usually a combined search for all ingredients in report; list # of this/# useful) - https://scifinder.cas.org/scifinder
PubMed (usually a combined search for all ingredients in report; list # of this/# useful) - http://www.ncbi.nlm.nih.gov/pubmed ;

Also search: PubMed Dietary Supplement Subset https://ods.od.nih.gov/Research/PubMed Dietary Supplement Subset.aspx and

https://ods.od.nih.gov/Health Information/IBIDS.aspx

Toxnet databases (usually a combined search for all ingredients in report; list # of this/# useful) — https://toxnet.nlm.nih.gov/ (includes Toxline; HSDB; ChemIDPlus; DART;
IRIS; CCRIS; CPDB; GENE-TOX)

FDA databases http://www.ecfr.gov/cgi-bin/ECFR ?page=browse (CFR); then,

list of all databases: http://www.fda.gov/ForIndustry/FDABasicsforIndustry/ucm234631.htm; then,
http://www.accessdata.fda.gov/scripts/fen/fecnnavigation.cfm?rpt=eafuslisting&displayall=true (EAFUS);
http://www.fda.gov/food/ingredientspackaginglabeling/gras/default.htm (GRAS);
http://www.fda.gov/food/ingredientspackaginglabeling/gras/scogs/ucm2006852.htm (SCOGS database);
http://www.accessdata.fda.gov/scripts/fdcc/?set=IndirectAdditives (indirect food additives list);
http://www.fda.gov/Drugs/InformationOnDrugs/default.htm (drug approvals and database);
http://www.fda.gov/downloads/AboutFDA/CentersOffices/ CDER/UCM 135688.pdf (OTC ingredient list);
http://www.accessdata.fda.gov/scripts/cder/iig/ (inactive ingredients approved for drugs)

EU (European Union); check CosIng (cosmetic ingredient database) for restrictions http://ec.europa.eu/growth/tools-databases/cosing/
and SCCS (Scientific Committee for Consumer Safety) opinions - http://ec.europa.ecu/health/scientific_committees/consumer_safety/opinions/index_en.htm
ECHA (European Chemicals Agency — REACH dossiers) — http://echa.europa.eu/information-on-chemicals:jsessionid=A978 100B4E4CC39C78CI93A851EB3E3C7.livel
TUCLID (International Uniform Chemical Information Database) - https://iuclid6.echa.europa.eu/search
OECD SIDS documents (Organisation for Economic Co-operation and Development Screening Info Data Sets)- http://webnet.oecd.org/hpv/ui/Search.aspx
ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) - http://www.ecetoc.org
HPVIS (EPA High-Production Volume Info Systems) - https://ofmext.epa.gov/hpvis/HPVISlogon
NICNAS (Australian National Industrial Chemical Notification and Assessment Scheme)- https://www.nicnas.gov.au/
NTIS (National Technical Information Service) - http:/www.ntis.gov/
NTP (National Toxicology Program ) - http://ntp.niehs.nih.gov/
WHO (World Health Organization) technical reports - http://www.who.int/biologicals/technical report_series/en/
FAO (Food and Agriculture Organization of the United Nations) - http://www.fao.org/food/food-safety-quality/scientific-advice/jecta/jecfa-additives/en/
NIOSH (National Institute for Occupational Safety and Health) - http://www.cdc.gov/niosh/
FEMA (Flavor & Extract Manufacturers Association) - http://www.femaflavor.org/search/apachesolr_search/
Web — perform general search; may find technical data sheets, published reports, etc

Note: ChemPortal can be used to search several of the above databases simultaneously - http://www.echemportal.org/echemportal/index?pagelD=0&request_locale=en
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AlKkyl Sultaines
September 11-12, 2017

Dr. Belsito’s Team
DR. BELSITO: Okay, good done. Alkyl sultaines. This is the first time we're looking at --

DR. LIEBLER: Sultaines of swing.

DR. BELSITO: This is the first time we're looking at this ingredient. So, we have impurities info for only one. Can
we assume the impurities are the same for all of them, or do we need impurities for --?

DR. LIEBLER: We need method of manufacturing and impurities.
DR. BELSITO: For all of them?

DR. LIEBLER: Yep, or at least a plurality of them.

DR. SNYDER: We got some. We do have some data, right?

DR. BELSITO: Well we do for one.

DR. SNYDER: For one, yeah. (overlapping conversations)

MS. BURNETT: We received some --

DR. BELSITO: Oh, in the second draft (overlapping conversations). Back to the manufacturer.
DR. LIEBLER: Okay, so we need that. We always need that so.
DR. BELSITO: Impurities. Yes, no?

DR. LIEBLER: Yes.

DR. SNYDER: No absorption.

DR. BELSITO: Now, we need method of manufacture for all. And impurities for all, except the cocamidopropyl
and the lauramidopropyl, is that right?

DR. SNYDER: Yes.

MS. BURNETT: We also have -- and we have lauryl hydroxysultaine.
DR. BELSITO: Lauryl hydroxy?

MS. BURNETT: Otherwise nothing for the rest.

DR. BELSITO: Okay, so given the molecular weight and the Log Kow, these are going to be absorbed to some
extent. We have no chronic data; do we need that?

DR. SNYDER: Well we need absorption data, and if it's absorbed 28-day dermal and repro, right?
DR. LIEBLER: I think this is a bit of a toss-up.

DR. BELSITO: I mean we know they're going to be absorbed Paul, I man look at the molecular weight and the Log
Kow.
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DR. SNYDER: ButI -- you know I wonder if these -- I mean, I would like to see an absorption data. I would not be
surprised, if these turn out to be not absorbed because of this zwitterionic character of these things.

DR. BELSITO: Okay.

DR. SNYDER: So, even though their smaller, on the small side for molecules that we look at, they have this mega
charge, plus charge, and those are very distinct. That's called a zwitterion when you have both of those in a
molecule and that often makes it much less permeable to cell membranes. So, I wouldn't be surprised, but if these
are poorly absorbed or not absorbed, but we have no data.

DR. BELSITO: So, we need absorption, and if absorbed, 28 day dermal?

DR. LIEBLER: Yeah, I could imagine these being orally absorbed, but dermally absorbed, it might be more of a
stretch, that's why I'd like to see data on that.

MS. BURNETT: Did you still want repro because that is an oral toxicity and then some --
DR. BELSITO: If absorbed 28 day dermal and

(overlapping conversations)

DR. LIEBLER: Potentially yeah. So, we do have some

(inaudible).

DR. ANSELL: This is oral toxicity?

MS. BURNETT: Yes. (inaudible, overlapping conversations) I'm sorry repro.
DR. BELSITO: Paul, we have DART data for --

DR. SNYDER: That's what I said.

DR. BELSITO: So, we don't need --

DR. SNYDER: But that's oral so we need the 28-day dermal.

DR. BELSITO: I see. Are you concerned that the oral would not suffice?
DR. SNYDER: The oral should clear.

DR. LIEBLER: For systemic toxicity.

DR. BELSITO: It's a reproductive study. So, why do we need repro?

DR. SNYDER: No, no. Isaid --

DR. BELSITO: We don't need to take dermal tox?

DR. SNYDER: Correct. (overlapping conversations)

(inaudible)

DR. BELSITO: But Christina asked you if you wanted repro to and you said yes, I thought.
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DR. SNYDER: Well, I said potentially because this is cocamidopropyl, and so if there's something we found out
about one of the other ones but --

DR. BELSITO: I don't know what you're going to find out on a 28-day dermal. You're going to ask for a 28-day
dermal for all of them?

DR. SNYDER: Particularly when you have --

DR. LIEBLER: No, I'm just saying you wanted them because if we're going to demonstrate it, it's not absorbed I
guess.

DR. BELSITO: Well they're on the smallest chain, right? Cocamidopropyl is not it. It's the most frequently used.
(inaudible, loud background noise)

DR. LIEBLER: There's also a short-term tox study here of (inaudible).

DR. BELSITO: Maximum leave on is 2.5 percent.

DR. LIEBLER: Fine.

DR. ANSELL: five weeks

DR. BELSITO: So, do we need a 28-day dermal?

DR. SNYDER: No.

DR. BELSITO: You need absorption.

DR. SNYDER: If absorbed, then I mean we'll have a discussion on it at that point.

DR. BELSITO: So, at this point, we need the method of manufacturer for all impurities for all except --
DR. SNYDER: Cocamidopropyl.

DR. BELSITO: Cocamidapropyl and lauryl hydroxy?

DR. SNYDER: I mean cocamidapropyl, it says it's widely used, right?

DR. BELSITO: Yes, cocamidapropyl.

DR. SNYDER: And that's mostly C-12, that's right in the mid-point for these molecules. That's good.
DR. BELSITO: The absorption data and if absorbed what (inaudible).

DR. SNYDER: Well, good point. We rarely have repro

(inaudible)

DR. BELSITO: Right, we have carcinogenicity. Well don't have carcinogenicity, we have genotoxicity. We have
2.5 percent is not highest leave on. We don't have manufacturing, we don't have impurities, but we have the
negative repro study.

DR. LIEBLER: Acute tox is very high doses.
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DR. SNYDER: That was the other thing that made me think that maybe these might not be absorbed very well, or
they're just not toxic, even if they are absorbed.

DR. LIEBLER: (inaudible) dermal tox so all we need is another manufacturing (inaudible)
DR. BELSITO: So, we don't need absorption data at all?

DR. LIEBLER: No. And we have non-genotox. Genotox is (inaudible) is carcinogenicity and there's no real alerts
to these things.

DR. BELSITO: So, basically method and manufacturing for all, and impurities for all except cocamidapropyl and
then, if we don't get those we'll decide what we need to get by?

DR. LIEBLER: These are non-irritating, non-sensitizing?
DR. BELSITO: Well there's some very low levels of DMAPA and so I add whether we wanted to discuss --
DR. SNYDER: I have a question. (inaudible) two and three ppm.

DR. BELSITO: Yeah, and I would have to go back and look. I mean what the DMAPA data was like from the
cocamidapropyl. Was this a report where cocamidapropyl was added?

MS. BURNETT: I mention at the top that.

DR. BELSITO: Right.

DR. ANSELL: So, according to our notes DMAPA is less than 2.
DR. BELSITO: Parts per million, yeah.

DR. ANSELL: Cocamidopropyl.

DR. BELSITO: Less than three.

DR. ANSELL: Had a 200 ppm. It was okay but QRA.

DR. SNYDER: I have less than 2003 (inaudible)

DR. BELSITO: What was it for the betaines?

MS. BURNETT: Let me find it.

DR. BELSITO: That's where we had the DMAPA of data spelled out.
DR. SNYDER: According to this it was 200.

MS. BURNETT: 200.

DR. BELSITO: Betaines could contain up to 200 parts per million of DMAPA?
MS. BURNETT: Apparently

DR. BELSITO: I mean I think we can note that very low levels of DMAPA have been reported. The highest being
three parts per million. Given the fact that the highest concentration of use for these in the leave on is 2.5.
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DR. SNYDER: It could only be if there was an accumulation (inaudible).

DR. BELSITO: Honestly, I have to look, but usually when you start seeing hydroxy sultaines in products, you're
not seeing things like betaines as well. Hydroxy sultaines are serving a function that betaines are.

The exception might be a shampoo or conditioner, but I honestly -- again, usually when I see them on a label, I don't
see a lot of betaine.

I mean I guess we could add in the discussion that there are low levels in manufacturers using other -- combining
other constituents that may have DMAPA as an impurity should be aware of the potential for sensitization of this
material. Something like that. I mean, do we need to add that?

DR. SNYDER: I hope not.

DR. ANSELL: Well two lots higher in concentration contains --
DR. BELSITO: Right.

DR. ANSELL: We have had more than 100 percent of sultaine to --

DR. BELSITO: I mean I don't think it's an issue. I'm just you know, talking out loud here, asking my colleagues
what they think.

DR. LIEBLER: I guess I don't have anything to add.

DR. BELSITO: So, we're not just -- method of manufacturing. Impurities, got those, safe as used, no mention of
safe as used when formulated being non-sensitizing, no mention about DMAPA in the discussion?

MS. BURNETT: Do you want to point out that there is ocular irritation for this group of ingredients?
DR. BELSITO: But it's not used in any eye products, I looked.
MS. BURNETT: Oh, okay.

DR. BELSITO: I mean, correct me if I'm wrong. I mean this was duration of use, eye area none reported for
anybody. So, as used would be not around the eye, right?

MS. BURNETT: Are we worried about shampoo use?
DR. BELSITO: Sure, but you worry about eye irritation with all shampoos? They're not meant to be put in the eye.
MS. BURNETT: Okay.

DR. BELSITO: So, Johnson's baby which contains quaternium-15 of all the preservatives, the one with the highest
positive patch test in patch test clinics.

DR. LIEBLER: I think, if we've got this DMAPA of impurity levels being what they are, we don't need the
language of formulated to be non --

DR. BELSITO: Right, and we may want to throw it in the discussion, that we noted the presence of DMAPA at
most three parts per million. These are used at 2.5 percent in cosmetic formulations, and therefore, we do not feel
that any residual starting material would you know, be an issue.

DR. LIEBLER: Right. Yes, indeed.
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DR. BELSITO: Anything else we missed?
DR. LIEBLER: Nope.

MS. BURNETT: It's a 98 (inaudible)

DR. BELSITO: No.

MS. BURNETT: Okay.
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Dr. Marks’ Team
DR. MARKS: Sultaines is next. How do you say it?

DR. HILL: Sultaines. Actually, I learned something in preparing for this, because I re-visited betaines, because I
assumed there was a chemical beta heritage to this. It's not the case. It was the original. Trimethyl glycine was
discovered in sugar beets, identified in sugar beets, so although there is only one "E", it's really betaines. So, by
analogy, this should be Sultaines, but nobody is going to quibble if you call them Sultaines or betaines.

DR. MARKS: Well, I'm glad I covered both. I said it both ways. Either, either is fine.
DR. HILL: That's right.

DR. MARKS: This is a first review.

DR. HILL: So, are we moving on before lunch?

DR. MARKS: That's what I'm going to ask my team here.

DR. HILL: I have a lot of comments.

DR. MARKS: Oh, I'm sure we are. That's why it's a first review. We're not going to do this in ten minutes. But,
team, do you want to call it a morning and break for lunch and we'll start with Sultaines first thing? And instead of
making it ten after 1:00, we'll start at 1:00.

(Recess)

DR. MARKS: Good afternoon. So, we finished the morning and are now on the draft report from Christina on the
alkyl sultaines. Does that sound right?

DR. HILL: Sultaines.

DR. MARKS: Sultaines. Anyway, this is the first time we've seen these ingredients; and Ron, Ron, and Tom do
you like the 13 ingredients? Should they all be included or any deleted? I see yes, yes, they're fine.

DR. HILL: Yes.

DR. MARKS: Okay; then what needs do we have to proceed forward? My first question was do we have enough
on impurities, especially for cocamidopropyl hydroxysultaine; and we did get wave two on these ingredients.

DR. SLAGA: We don't really need method of manufacturing even though they're -- do we Ron?

DR. MARKS: Well, that's what I was wondering. I have method of manufacturing and impurities with a question
mark on that. So, Ron Shank is pointing towards you Ron Hill. I told you being over here and seeing nonverbal
communication is really important. See, what page is method of manufacturer?

DR.HILL: 11.

DR. MARKS: That's 11; yes. No published information; and then we do have composition in wave two. Did that
help us at all?

DR. BERGFELD: We have impurities.

DR. HILL: I think that wave two information in addition to what we did have between composition impurities
because really a method of manufacturer was not there; but there was other information that gave a sense of how
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these things were made; and, I think, the wave two data mostly provided enough information about that aspect. I did
have it flagged even with that; but if we could get a little more information about that.

DR. MARKS: So, that would be a method of manufacturer, basically -- Ron Hill -- would be a need; because at this
point we would put out an insufficient data notice if that's --

DR. HILL: I'm really most interested in impurities across the spectrum. One thing -- and I was going to bring this
up in another context, but I'll bring it up now -- there're really four different groups of ingredients here. So the
simple sultaines with an alkyl group on it, that's one group; then there's the hydroxysultaines with an alkyl group on
it, that's another group; then there's the amidopropyl sultaines, either with the hydroxy or without. So, you
ultimately end up with four different groups of chemicals; and the reason I looked at them that way was when we
were going to get to sensitization; but manufacturing wise, I think they're highly likely to be all made the same way,
but it would be nice on one of these hydroxysultaines we had either impurities or method of manufacturer. Actually,
I don't want to say nice -- I really think we need to have that.

Well, let's see, we do have composition of impurities on lauryl hydroxysultaine. When it says 1 percent free amine,
I'm assuming it's the amine component of the sultaine, which would be dimethylamino; and the importance there is
that even though this is not DMAPA, we don't have the same phenomenon going on.

DR. MARKS: Now, wave two, we did get DMAPA less than 2 parts per million and less than 3 parts per million.

DR. HILL: Yes; so, if their tracks -- those are the amidopropyl. So, if we didn't have ones for the simple sultaines,
and I don't know if we're going to get them because my sense is -- [ strongly suspect that the reason that they added
the hydroxy was because of the sensitization phenomenon with the simple ones. That's just a conjecture.

DR. MARKS: So, would you like to see the method of manufacture for cocamidopropyl hydroxysultaine? That's
the most uses, 310; and all the others either aren't no use or very little use.

DR. HILL: We've got impurities, so I don't think -- for me that tells me enough I don't need the method of
manufacture because it's pretty well implicit in there. I think where I would've liked to see that, or impurities, is
lauryl sultaine, which seem to be in use; or myristyl which is not in use, so we won't get it for that (inaudible).

So, for either capital sultaine or myristyl sultaine -- if somebody could cough up the method of manufacturer -- or
actually, what I would like to see is impurities. I mean that would be good to have them for both.

Yeah; and the other thing about lauryl sultaine was not only is this a simple sultaine rather than a hydroxy -- and I
know I say simple, it's not the right word -- not hydroxysultaine. It's also an alkyl sultaine rather than an alkylamido
sultaine.

DR. MARKS: So, method of manufacturer or impurities, you said --

DR. HILL: Yeah; partly because if you see they're produced, clearly produced as a percentage -- in the one case, we
see around 30 percent of "active ingredient" in water and other things that are there from the reaction chemistry. It
doesn't seem to be a highly purified end product. It's not like a bottle full of 99 percent pure cocamidopropyl
hydroxysultaine or something like that.

So, what we're really interested in is the impurities and not method of manufacturer. I'm not sure why we would
need method of manufacturer other than just to see if there are any impurities.

DR. MARKS: So, you really picked out lauryl hydroxysultaine?
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DR. HILL: Hang on. I thought it was just lauryl sultaine. I'm pretty sure -- I'm looking for ones that were in
use -- or reported to be in use -- where we stood a chance of getting the data. So, lauryl sultaine --

DR. MARKS: Yeabh; is that in use? I had eight for the lauryl hydroxysultaine. I don't have anything for the lauryl
sultaine.

DR. HILL: There's an X in the use table. I think it's one where the reported use is, but no concentrate -- two uses.
DR. EISENMANN: Two uses.
DR. MARKS: Two uses.

DR. HILL: Yeah; lauryl -- let see. Let me look at the wave two again -- okay; so, both of those are amidopropyl. 1
think, actually, for lauryl hydroxysultaine would be nice, as well.

DR. MARKS: Okay; so, the two lauryls.
DR. HILL: Or, we could list --
DR. HELDRETH: We have some for the lauryl hydroxy. That's what's already in the report.

DR. HILL: Method of manufacturing and impurities -- oh, yeah, we do; yes, we do. That's why I didn't flag that
one. Let me remind myself again what's there; that's page 11, as you said.

We have enough there other than it says 1 percent free amine, and we're not sure that it is, but pretty sure from
looking at that there's really only one possibility.

DR. MARKS: So, for you, you just want to see the impurities of the lauryl sultaine?
DR. HILL: Or myristyl, because it's in use; or any of the others.

DR. MARKS: Okay, other needs; Ron or Tom?

DR. SLAGA: (Inaudible) by irrigation and sensitization data.

DR. MARKS: Yeah; there was irrigation sensitization data which was good on the skin but was quite an ocular
irritant.

DR. SLAGA: Yeah; it's an eye irritant.

DR. MARKS: Yeah; so I actually thought if we were going to put a tentative report, I'd put formulate to be
non- irritating; so then that way if it's a facial or eyelid cosmetic --

DR. SLAGA: I mean every one that was tested and found it severe.
DR. MARKS: Oh, yeah; it was corrosive, basically.

DR. BERGFELD: So, what's that, a 100%?

DR. SLAGA: Yeah; that's what the problem is; it's hard to choose.

DR. MARKS: At 41 percent, 10 percent for the cocamidopropyl; and then 42; 30 percent; 10 percent -- all irritants
for the -- lauramidopropyl, the lauryl -- the two lauryls. So, they were all irritating and some of them down to 10
percent. Myristyl -- okay; so with that -- go ahead Ron.
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DR. HILL: I wanted to see sensitization; and I really think we need dermal penetration but I'll qualify that in a
second. Sensitization for either the lauryl -- I wrote - - lauryl and/or myristyl sultaine because the data that we've
got on sensitization is for the hydroxysultaine. We don't have anything for the ones that aren't hydroxylated there
and, I think, that likely makes them different in terms of propensity for that.

DR. MARKS: So, you didn't think we could read across with that then?
DR. HILL: I don't; I don't.

DR. MARKS: So, the same, not only impurities for lauryl and myristyl sultaine, but you'd like to see some
sensitization data on them?

DR. HILL: Yes; and that probably would inform the dermal penetration because even though I think that we should
ask for that, if it doesn't sensitize, I doubt that it's penetrating, and these are used at low concentrations; and it's
going to sulfonate on the end. So, that's essentially a permanent negative charge; it's not likely to get drug through
the skin all the way through to cause any systemic toxicities, especially at those low concentrations; but sensitization
because it's different on that right-hand side, and things that are quaternary, you see a lot of those that's sensitized.

DR. MARKS: And did I miss -- do we have concentration of use for lauryl or myristyl? No.
DR. HILL: No, that's the other thing.

DR. MARKS: So, we probably need that because sensitization data is going to be not very helpful if you don't
know what it's being used at -- what concentration. I mean, if it was non-sensitizing at 100 percent, then it wouldn't
matter.

DR. HILL: Right; and that goes to read-across because in the absence of any data if that's how it shakes out, then I
don't think we have sufficient information, in my humble opinion.

DR. HELDRETH: We do have max concentration of use for capryl sultaine, if that helps.

DR. HILL: Ah, yeah; I think -- and it's pretty small, isn't it?

DR. MARKS: 0.25 percent, I have; and there were only two uses.

DR. HILL: I can't imagine any of them being a lot higher than that, quite frankly; but, since we don't know.
DR. MARKS: Tom, Ron Shank, any other comments, needs?

DR. SHANK: I have no needs; and I was okay to add some things to discussion, but the conclusion would be
considered safe, if not irritating.

DR. MARKS: Right; okay.
DR. SLAGA: That's, basically, where [ am.

DR. MARKS: So, you weren't concerned about the impurities for the lauryl or myristyl concentration of use; and
sensitization are not reports, but -- Ron Hill is absolutely correct -- we don't have any HRPT or other data. So, it'd
be between an insufficient data announcement versus a tentative report we'll formulate to be non-irritating.

DR. HILL: I just think the presence or absence of that hydroxyl group on the right-hand side could make all the
difference in terms of sensitization or not sensitization; and I'm struck that most of the uses now have the
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hydroxysultaine. I would make a reasonable bet -- if I were a betting person, which I'm not -- that hydroxy's there
and the uses are there on that because the others are more problematic; but that's just a conjecture.

And I also wondered sort of in that same context although the use concentrations are low, they report 4 percent
quaternary ammonium salts for the lauryl hydroxysultaine where we do have the data that are not the active
ingredient, so I kind of got to wondering what those are and whether it's representative of the whole product set.
Again, primarily with sensitization, and I don't hear you saying we should qualify formulate to be non-sensitizing,
SO.

DR. MARKS: No, no. I don't have problems with botanicals with that because of what we discussed this
morning -- the additive effect; but for individual chemicals, I don't like that conclusion, otherwise we don't need any
sensitization data. We just say they're all formulated to be non-sensitizing.

DR. HILL: Yeah; right; I know.

DR. MARKS: Okay, so, tomorrow I'll be seconding a motion. We'll see what the Belsito Team comes up with, and
then I'll, obviously, ask Ron Hill -- ask you to comment about your concerns about impurities, concentration of use,
and sensitization for the lauryl sultaines and the myristyl sultaines, and then we'll go from there.

DR. HILL: I also wanted to make note, and I'm not going to say I had a number of editorial things in the chemistry
section to look at, primarily related to the nomenclature.

DR. MARKS: I think that you could do with Christina.

DR. HILL: Yeah; I dropped the comments in there; and the other thing is the point that I was making is if we're
going to bring the aminopropyl betaines in to the picture in some means because we're writing about while these
somehow it's implicit. When I read this that they're being brought in to support the safety of these others, and I just
asked her to put a structure in there so people could have a look and see how those structures compare.

DR. MARKS: Any other comments?

DR. HILL: I think that's it.
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Full Panel Meeting
DR. BERGFELD: All right. Moving on to the next ingredient. Dr. Belsito, the sultaines.

DR. BELSITO: Yeah. So this is the first time we're looking at the sultaines and we found that the data was
insufficient. We need method of manufacture for all, impurities for all except for the cocamidopropyl and lauryl
hydroxysultaine. And depending upon that, other toxicologic information may be needed.

We did feel that the sensitization and irritation studies that we had were okay. We noted that there was DMAPA
present, some residual material, but at the highest amount, three parts per million and the highest leave on
concentration as 2.5 percent, and therefore we did not feel the concern as we did with the cocamidopropyl betaine
report to indicate non-sensitizing based on a QRA or any other modality like that.

So we don't need any more sensitization data, we just need to know how these are made and what the impurities are
for those other than the cocamidopropyl lauryl hydroxy.

DR. BERGFELD: Thank you. Is there a second, or?
DR. MARKS: Second.
DR. BERGFELD: Any further discussion regarding this request for an insufficient data announcement?

DR. MARKS: Just kind of looking ahead, Don, do you think with the eye irritation that the conclusion eventually
will be "formulate to be non-irritating" or not?

DR. BELSITO: I mean --
DR. MARKS: The skin was fine. There was no irritation or sensitization.

DR. BELSITO: Well, these are going to be used in shampoos and, you know, when you get a shampoo in your eye,
it's going to irritate.

DR. MARKS: Yeah.

DR. BELSITO: You know, so. I don't -- I mean, we traditionally have not. I mean, you know that, I mean, you
don't put -- I mean, normal consumer use is not to put soaps and shampoos in your eyes.

DR. MARKS: But didn't we for the alkyl betaines in the conclusion put "formulate to be non-irritating"?
DR. BELSITO: But that was because of skin irritation.

DR. BERGFELD: He's asking about eye.

DR. MARKS: Well, no. That's what Don's saying.

DR. BELSITO: Right. I mean, that was skin irritation.

DR. MARKS: This is a norm.

DR. BELSITO: And you know, here we have dermal irritation and sensitization, you know, a study where at 41.5
percent for cocamidopropyl and for lauryl hyroxamine slightly irritating at 32 percent, and the highest leave-on
concentration is 2.5. And then, we have a dermal sensitization in guinea pigs, or a human repeat insult patch testing,
at 42 percent for cocamidopropyl hydroxysultaine and we're not even seeing any irritation there or sensitization. So,
I mean, I didn't -- you know, I didn't think we needed to put that.
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DR. MARKS: Okay. I just was thinking ahead.
DR. SHANK: So why do you need -- your insufficiency was --

DR. BELSITO: Our insufficiency was method of manufacture because we don't know how it's manufactured or the
impurities for the other toxicologic endpoints.

DR. BERGFELD: Ron Hill?

DR. BELSITO: I mean, we have some genotoxicity data in Table 6, and we have one DART study at 36.2 percent
for cocamidopropyl hydroxysultaine. Now, but we have no method of manufacture and impurities for the others.
Now, if you assume that there all manufactured the same and you're comfortable going with the data that we have
for cocamidopropyl hydroxysultaine and the DART study and for the cocamidopropyl and lauryl hydroxysultaines
for the genotoxicity, then I'm okay. But the tox people on my panel, particularly Dan, felt that we needed the
impurities and method of manufacture for these.

DR. BERGFELD: Ron Hill?

DR. HILL: Yeah. I was unsatisfied with the sensitization because we really have four groups of chemicals here,
though it's not obvious in terms of sensitization. We've got the hydroxysultaines for which we do have sensitization
data, and then we've got the sultaines. And if people are going to sensitize to this, it's going to be the right hand side
of the molecule, the sultaine part, not the other end because we do have similar compounds, for example, the
cocamidopropyl betaines where we didn't have that problem.

But quaternium ammonium compounds, quats of any kind, those things tend to generate sensitivities in people, if
not immediately, over time. So I wanted to see sensitization on either the lauryl myristyl or one of these plain old
sultaines that are not hydroxysultaines. And if you look, the use levels there are quite low and I conjecture that it
may be that people have realized that the sensitization problem is a lot less for the hydroxysultaines and have moved
away from the others. But we are still including a few of those.

And we've got the alkyl sultaines, the alkyl hydroxysultaines, the amidopropyl hydroxysultaines and the
amidopropyl sultaines. So there are really four different groups here and we don't have test data that encompasses
all the four of those for sensitization.

DR. BERGFELD: So you're requesting the sensitization for --

DR. HILL: Yeah, one of the sultaines. Either the lauryl myristyl. I think there's only two of them in use. Lauryl's
definitely in use. That might be the only one that's noted to be in use. Actually, I think it is.

DR. BERGFELD: Since you're going insufficient, is it okay to add that?
DR. BELSITO: I don't (inaudible) --

DR. HILL: No, capryl was also noted to be in use, capryl sultaine, which is C10. Lauryl is C12. Those two appear
to be in use.

DR. BERGFELD: Okay. Jim?
DR. MARKS: Yesterday, you had mentioned myristyl. Do you still want (inaudible), Ron?

DR. HILL: Well, I said that was a possibility. It's just that it doesn't report it to be in use and we're unlikely to get
it, so.
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DR. MARKS: Okay.

DR. BERGFELD: Any other additions, comments? All right. Move the question.
All those in favor of going insufficient with the data needs as requested.

Thank you. Unanimous.

(The motion passed unanimously.)

DR. HILL: If we don't get (inaudible) --

DR. BERGFELD: And do you feel comfortable that you have all the data needs that have been suggested? Okay.
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DRAFT ABSTRACT
The Cosmetic Ingredient Review (CIR) Expert Panel (Panel) assessed the safety of 13 alkyl sultaines, which are
most frequently reported to function in cosmetics as antistatic agents, surfactants, and skin and hair conditioning
agents. The Panel reviewed the available data to determine the safety of these ingredients. The Panel concluded [to
be determined].

INTRODUCTION
The alkyl sultaines detailed in this report are described by the web-based International Cosmetic Ingredient
Dictionary and Handbook (WINCI Dictionary), and most of these ingredients function as antistatic agents,
surfactants, and skin and hair conditioning agents in cosmetics (Table 1)." This report assesses the safety of the
following 13 alkyl sultaine ingredients:

Capryl Sultaine Cocamidopropyl Hydroxysultaine
Cetyl/Lauryl/Myristyl Hydroxysultaine Erucamidopropyl Hydroxysultaine
Coco-Hydroxysultaine Lauramidopropyl Hydroxysultaine
Coco-Sultaine Myristamidopropyl Hydroxysultaine
Lauryl Hydroxysultaine Oleamidopropyl Hydroxysultaine
Lauryl Sultaine Tallowamidopropyl Hydroxysultaine

Myristyl Sultaine

The sultaines are structurally related to betaines and are sometimes referred to as sulfobetaines. Each of the
ingredients named in this report is a sulfopropyl quaternary ammonium salt. The structures of the alkyl sultaines are
relatively similar, and certain toxicological data for one ingredient may be informative about the toxicity of one or
more of the other ingredients in this report. The Cosmetic Ingredient Review (CIR) Expert Panel (Panel) has
previously reviewed the safety of Cocamidopropyl Betaine and related aminopropyl betaines, and concluded that
these ingredients are “safe in cosmetics as long as they are formulated to be non-sensitizing, which may be based on
a quantitative risk assessment (QRA).”? This caveat was included in the conclusion due, in part, to data indicating
sensitization potential of the impurity 3,3-dimethylaminopropylamine (DMAPA), which may exist in final
formulations. The aminopropyl betaines are zwitterionic and comprise a quaternary ammonium salt, like the
sultaines, but differ structurally as carboxymethyl alkylamidopropyl substituted ammoniums. The Panel also has
previously reviewed the safety of alkyl betaines, and concluded that these ingredients are “safe in the present
practices of use and concentration, when formulated to be non-irritating.” The alkyl betaines are also zwitterionic
and comprise ammonium salts, like the sultaines, but differ structurally as carboxymethyl ammonium salts.

This safety assessment includes relevant published and unpublished data that are available for each
endpoint that is evaluated. Published data are identified by conducting an exhaustive search of the world’s
literature. A listing of the search engines and websites that are used and the sources that are typically explored, as
well as the endpoints that CIR typically evaluates, is provided on the CIR website (http:/www.cir-
safety.org/supplementaldoc/preliminary-search-engines-and-websites; http:/www.cir-
safety.org/supplementaldoc/cir-report-format-outline). Unpublished data are provided by the cosmetics industry, as
well as by other interested parties.

Some chemical and toxicological data on Cocamidopropyl Hydroxysultaine and Lauramidopropyl
Hydroxysultaine included in this safety assessment were obtained from robust summaries of data submitted to the
European Chemical Agency (ECHA) by companies as part of the REACH chemical registration process.
Additionally, some data on Lauryl Hydroxysultaine was obtained from a hazard assessment by Australia’s National
Industrial Chemicals Notification and Assessment Scheme (NICNAS). These data summaries are available on the
ECHA and NICNAS websites, respectively, and when deemed appropriate, information from the summaries has
been included in this report.**

CHEMISTRY
Definition and Structure
The definition, structures, and functions of the alkyl sultaine ingredients in this safety assessment are
provided in Table 1. All of the ingredients in this group comprise a core sultaine structure, as described in Figure 1,
and each comprise a sulfopropyl quaternary ammonium salt. Those ingredients with “amidopropyl” in the name
vary structurally from the other ingredients in this report at the “R” position. For “amidopropyl” ingredients the R
group is alkylamidopropyl, versus simply alkyl for the other ingredients (Figure 2).
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Figure 1. Sultaines, wherein R is alkyl or alkylamidopropyl, and R’ is hydrogen or hydroxyl group.
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Figure 2. Examples of alkyl and alkylamidopropyl sultaines.

Physical and Chemical Properties
Available physical and chemical properties for Cocamidopropyl Hydroxysultaine, Lauramidopropyl
Hydroxysultaine, Lauryl Hydroxysultaine, and Lauryl Sultaine are summarized in Table 2. These ingredients are
readily soluble in water.*®

Method of Manufacturing

Cocamidopropyl Hydroxysultaine

A supplier has reported that Cocamidopropyl Hydroxysultaine is produced by reacting an inorganic salt
with chlorinated epoxide followed by reacting the resulting intermediate with amine.” The process undergoes at least
3 checks for quality control with final adjustments made to yield the standard product.

In another submission, a supplier reported that Cocamidopropyl Hydroxysultaine is produced through the
amidation reaction of coconut oil to form cocamidopropyl dimethylamine.® The intermediate is then quaternized
with sodium hydroxyl propyl sulfonate to form Cocamidopropyl Hydroxysultaine.

Composition/Impurities

Nitrosamines/Nitrosamides

Although N-nitroso-derivative content has not been reported, amidopropyl sultaines comprise secondary
amides, and potentially can be nitrosated (alkyl sultaines do not have an amide that is susceptible to nitrosation). Of
the approximately 209 nitroso-amines/-amides tested, 85% have been shown to produce cancer in laboratory
animals.’ Nitrosation can occur under physiologic conditions.'’ Depending on the nitrosating agent and the
substrate, nitrosation can occur under acidic, neutral, or alkaline conditions. Atmospheric NO, may also participate
in nitrosation in aqueous solution.'' Accordingly, amidopropyl sultaines should be formulated to avoid the formation
of nitroso-amines/-amides. Additionally, materials used to manufacture these ingredients may include amines
susceptible to N-nitrosation. Thus, manufacturers should continue to use current good manufacturing practices
(cGMPs) to limit residual contamination of these ingredients with such N-nitrosatable impurities.

Capryl Sultaine

A manufacturer has reported using a Capryl Sultaine raw material with purity > 98% and levels of propane
sultone and N,N-dimethyl decylamine that are < 100 ppm and < 1000 ppm, respectively.'?
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Cocamidopropyl Hydroxysultaine

A supplier has reported that Cocamidopropyl Hydroxysultaine (raw material) contains approximately 50%
solids and typically has < 2 ppm 3,3-dimethylaminopropylamine (DMAPA)."* Another supplier has reported that
unreacted free DMAPA is typically < 10 ppm (< 10 pg/g)."*

Lauramidopropyl Hydroxysultaine
A supplier has reported that, as a raw material, Lauramidopropyl Hydroxysultaine contains approximately
50% solids and typically has < 3 ppm DMAPA."

Lauryl Hydroxysultaine

Lauryl Hydroxysultaine (28% to 32% active ingredient in an aqueous solution) is reported to contain 20
ppm heavy metals (including lead), 2 ppm arsenic, < 4% quaternary ammonium salts, < 1% free amine, < 14%
sodium chloride, and 50% to 57% water.’

USE
Cosmetic

The safety of the cosmetic ingredients included in this assessment is evaluated based on data received from
the U.S. Food and Drug Administration (FDA) and the cosmetics industry on the expected use of these ingredients
in cosmetics. Use frequencies of individual ingredients in cosmetics are collected from manufacturers and reported
by cosmetic product category in the FDA Voluntary Cosmetic Registration Program (VCRP) database. Use
concentration data are submitted by the cosmetics industry in response to surveys, conducted by the Personal Care
Products Council (Council), of maximum reported use concentrations by product category.

According to 2017 VCRP data, Cocamidopropyl Hydroxysultaine is used in 310 formulations; the majority
of uses are in personal cleanliness and skin care products (Table 3)."” Four other sultaines are in use, with 8 or less
uses reported in the VCRP. The results of the concentration of use survey conducted in 2017 by the Council indicate
Cocamidopropyl Hydroxysultaine has the highest reported maximum concentration of use; it is used at up to 11.5%
in rinse-off products (skin cleansing) and up to 2.5% in leave-on face and neck skin care products.'® Lauryl
Hydroxysultaine is used at up to 5% in rinse-off products (non-coloring shampoos): there were no reported use
concentrations in leave-on products. Ingredients with no reported uses in the VCRP or by Council are listed in
Table 4.

In some cases, reports of uses were received from the VCRP, but no concentration of use data were
provided. For example, Lauryl Sultaine is reported to be used in 2 formulations, but no use concentration data were
provided.

Some of the alkyl sultaines may be used in products that can come into contact with mucous membranes.
For example, Cocamidopropyl Hydroxysultaine is used in bath soaps and detergents at up to 6.8%."” Additionally,
some of the alkyl sultaines were reported to be used in hair care products that could possibly be inhaled. For
example, Cocamidopropyl Hydroxysultaine was reported to be used in a hair spray at a maximum concentration of
0.05%. In practice, 95% to 99% of the droplets/ particles released from cosmetic sprays have aerodynamic
equivalent diameters >10 um, with propellant sprays yielding a greater fraction of droplets/particles below 10 um
compared with pump sprays.'**' Therefore, most droplets/particles incidentally inhaled from cosmetic sprays would
be deposited in the nasopharyngeal and bronchial regions and would not be respirable (i.e., they would not enter the
lungs) to any appreciable amount.'®?'

The alkyl sultaine ingredients described in this safety assessment are not restricted from use in any way
under the rules governing cosmetic products in the European Union.”> An assessment on Lauryl Hydroxysultaine
produced by NICNAS concluded that this ingredient was a hazard due to its serious eye irritation potential,;
however, “when used [at concentrations up to 5% in leave on cosmetic products and up to 10% in rinse off cosmetic
productg and cleaning products], the notified chemical is not considered to pose an unacceptable risk to public
health”.

TOXICOKINETICS

No published toxicokinetics studies on alkyl sultaines were discovered and no unpublished data were
submitted.
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TOXICOLOGICAL STUDIES
Acute Toxicity Studies
Dermal and oral acute toxicity studies for Cocamidopropyl Hydroxysultaine are summarized in Table 5. In
an acute dermal study performed in rats, 36.2% Cocamidopropyl Hydroxysultaine in solution has an LDs, > 2000
mg active ingredient/kg bw.” In acute oral studies, the LDs, for 42% Cocamidopropyl Hydroxysultaine was 2950
mg active ingredient/kg bw in rats and 3150 mg active ingredient/kg bw in mice.’

Short-Term Toxicity Studies
Cocamidopropyl Hydroxysultaine

The short-term toxicity effects of 36.2% Cocamidopropyl Hydroxysultaine in aqueous solution were
assessed in accordance with the Organization for Economic Co-operation and Development (OECD) test guideline
422 (combined repeated dose toxicity study with the reproduction/developmental toxicity screening test) using
groups of 10 male and 10 female Sprague-Dawley rats.” The test material was administered daily by gavage before
mating, during mating, and in females, through day 5 post-partum, at dose levels of 30, 100 or 300 mg/kg/day
(exposure duration was 5 weeks in males and 6 to 8 weeks in females). An additional group of 10 males and 10
females received the vehicle control, i.e. drinking water, under the same experimental conditions at a dosing volume
of 5 ml/kg/day. The animals were observed daily for clinical signs and mortality. Detailed clinical observations
were conducted weekly. Body weights and feed consumption were recorded weekly until mating and then at
designated intervals throughout gestation and post-partum. The animals were paired for mating after 2 weeks of
treatment and the dams were allowed to litter and care for the pups until day 5 post-partum (see
DEVELOPMENTAL AND REPRODUCTIVE TOXICITY (DART) STUDIES Section for reproductive findings).

Prior to killing, blood samples were taken for analysis of blood biochemistry parameters and hematology.
The male rats were killed at the end of the mating period and the dams were killed on day 6 post-partum. Body
weights and selected organs weights were recorded and a complete macroscopic post-mortem examination including
the reproductive organs was performed. The femur of 5 animals in groups 1 to 4 and all group 5 animals were
sampled for bone marrow micronucleus analysis (see GENOTOXICITY — In Vivo Section). A microscopic
examination was also conducted on selected organs from the first five animals in the control groups and the high-
dose groups. Microscopic examination was conducted on all macroscopic lesions from all groups. Based upon the
microscopic results of the high-dose group, stomach, forestomach, kidneys, lungs and trachea of the first five
animals of the low- and mid-dose groups were also examined.

There were no mortalities before the terminal killings in the 0, 30 and 100 mg/kg/day groups. In the 300
mg/kg/day group, one male was found dead on day 34. At necropsy, there was an enlargement of the lungs (with
presence of red discoloration) and white discoloration and an irregular surface of the wall of stomach. The cause of
death was moderate subacute bronchoalveolar inflammation, most likely secondary to aspiration of the test material
after regurgitation at dosing. This mortality was not considered incidental, but attributed to the test item. Clinical
signs of toxicity in the 300 mg/kg/day dose group included loud breathing during days 17 to19 in one male, during
all the pregnancy period in one female, and at the end of the lactation period in another female. Hypersalivation,
observed in most animals in the 300 mg/kg/day dose group, was considered to be treatment-related but of minor
toxicological importance. No treatment-related effects on mean body weight or mean body weight gain were
observed in the male rats. No treatment-related effects were observed on hematological or blood biochemistry
parameters.

No treatment-related effects were observed with organ weight or macroscopic examinations. In the 300
mg/kg/day dose group, microscopic changes were observed in the stomach, lungs, trachea and kidneys. Squamous
cell hyperplasia observed in the forestomach was attributed to the irritant properties of the test item. Pulmonary
bronchoalveolar inflammation and tracheal epithelial alteration were thought to be related to aspiration of compound
after regurgitation at dosing. Minimal to slight degeneration/hypertrophy of the tubular epithelium was observed in
the kidneys of the male rats, while minimal tubular vacuolation was observed in some females. In the 100
mg/kg/day dose group, a minimal epithelial alteration in the trachea in a single male rat was not considered an
adverse effect because of the low incidence and magnitude. There were no microscopic findings in the stomach,
forestomach, kidneys or lungs in this dose group. The authors concluded that the no observed adverse effect level
(NOAEL) for 36.2% Cocamidopropyl Hydroxysultaine was 100 mg/kg/day based on microscopic findings in the
forestomach, lungs, trachea and kidneys of animals given 300 mg/kg/day.’
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DEVELOPMENTAL AND REPRODUCTIVE TOXICITY (DART) STUDIES
Cocamidopropyl Hydroxysultaine

The potential DART effects of 36.2% Cocamidopropyl Hydroxysultaine in aqueous solution were assessed
in the short-term toxicity test described above (see TOXICOLOGICAL STUDIES — Short-Term Toxicity Studies
Section above), performed in accordance with OECD test guideline 422.” The total litter sizes and numbers of pups
of each sex were recorded. The pups were observed daily for clinical signs of toxicity. Pup body weights were
recorded on days 1 and 3 post-partum. Pups, including those found dead before study termination, were submitted
for a macroscopic post-mortem examination.

No treatment-related effects on mating and fertility or unscheduled mortalities were observed. All animals
mated within comparable mean number of days. Treatment-related body weight changes in the female rats included
a dose-related decrease in mean body weight gain during the premating period and decreases in mean body weights
during the pregnancy and lactation periods, which was associated with a non-statistically significant decrease in
mean body weight gain during the lactation period. There were no effects on mean feed consumption in the parental
animals during any period of the study. There were no relevant differences between control and treatment groups in
the following parameters: mean duration of gestation, mean number of corpora lutea, mean number of implantations,
mean number of pups delivered, mean pre-implantation loss and mean post-implantation loss. No treatment-related
effects were observed in live births, sex-ratio, viability, or lactation indices. No treatment-related clinical signs of
toxicity were observed in the pups. There were no significant effects on mean body weight gains in the pups during
the post-partum period. No treatment-related findings were observed at necropsy in pups found dead during the
observation period or at study end. The authors of this study of 36.2% Cocamidopropyl Hydroxysultaine concluded
that the no observed effect level (NOEL) for the reproductive performance of the parental animals was 300
mg/kg/day, which was also the NOEL for toxic effects on the pups.’

GENOTOXICITY
In vitro and in vivo genotoxicity studies are summarized in Table 6. Lauryl Hydroxysultaine at 29% was
not mutagenic in an Ames test.® Cocamidopropyl Hydroxysultaine at up to 50% was not genotoxic in an Ames test,
a mouse lymphoma cell mutation assay, or a chromosome aberration study in human lymphocytes.” A rat
micronucs:leus test of 36.2% Cocamidopropyl Hydroxysultaine found this ingredient did not induce chromosome
damage.

CARCINOGENICITY
No published carcinogenicity studies on alkyl sultaines were discovered and no unpublished data were
submitted.

DERMAL IRRITATION AND SENSITIZATION STUDIES

Dermal irritation and sensitization studies are summarized in Table 7. A formulation containing 0.25%
Capryl Sultaine was not a skin irritant in rabbits.”> Cocamidopropyl Hydroxysultaine was not a skin irritant in
rabbits when tested at concentration up to 41.5%.” Lauryl Hydroxysultaine was slightly irritating to the skin at
concentrations up to 32% in rabbits.® Cocamidopropyl Hydroxysultaine was not a dermal sensitizer in a guinea pig
maximization study where the material was induced via intradermal injection at 10% in deionized water or in
Freund’s adjuvant and via topical application and at challenge at 42%.” No adverse effects such as irritation or
pigmentation were observed in a clinical in-use study of a formulation containing 0.25% Capryl Sultaine in 24
human subjects.'*** Cocamidopropyl Hydroxysultaine was not a dermal sensitizer in a human repeated insult patch
test (HRIPT) at 2.5%; however, slight to moderate irritation was observed after repeated induction patches in the
HRIPT.54 Lauramidopropyl Hydroxysultaine did not cause dermal irritation or sensitization in a HRIPT at 12%
solution.

OCULAR IRRITATION STUDIES
Ocular irritation studies are summarized in Table 8. *****° Cocamidopropyl Hydroxysultaine (4% solids)
Lauramidopropyl Hydroxysultaine (1.25% and 4% solids), and Lauryl Sultaine (10% and 100%) were predicted to
be ocular irritants in in vitro assays.“’zs’%’zg’3 % In animal studies, Cocamidopropyl Hydroxysultaine (at up to 41.5%)
and Lauryl Sultaine (10%) were severe and moderate ocular irritants, respectively, in rabbit eyes.’ 232128 1 auryl
Hydroxysultaine at 28% to 32% was irritating to rabbit eyes.®
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CLINICAL STUDIES
Case Reports

Cocamidopropyl Hydroxysultaine

A 54-year-old man presented with eczema of 2 month duration on the forehead, back of neck, ears, and
surrounding areas.”’ He had been using 2 different shampoos that included botanical materials. A similar reaction
occurred to a massage product in the past. The patient was patch tested with 40 screening agents and
corticosteroids: ++ reactions to formaldehyde (1% aq.), quaternium-15 (1% pet.); DMDM hydantoin (2% aq.),
methylisothiazolinone and methylchloroisothiazolinone (0.02% aq.), and Cocamidopropyl Hydroxysultaine (1% aq.)
were observed. Tests were read at days 2 and 5, and all were positive by the Day 2 reading. Five control subjects
tested with Cocamidopropyl Hydroxysultaine were negative. Milder reactions (+ and ?+) were also observed in the
patient to cobalt chloride (1% pet.), potassium dichromate (0.5% pet.), and carba mix (1,3-diphenylguanidine, zinc
dibutyldithiocarbamate, and zinc diethyldithiocarbamate). The patient was negative to cocamidopropyl betaine, as
well as to 33 other screening allergens, 5 additional preservatives, and 10 topical corticosteroids.

SUMMARY

According to the Dictionary, most of the 13 alkyl sultaine ingredients detailed in this report function as
antistatic agents, surfactants, and skin and hair conditioning agents in cosmetics.

Cocamidopropyl Hydroxysultaine is used in 310 formulations; the majority of uses are in personal
cleanliness and skin care products. Four other sultaines are in use, with 8 or less uses reported in the VCRP.
Cocamidopropyl Hydroxysultaine has the highest reported maximum concentration of use; it is used at up to 11.5%
in rinse-off products (skin cleansing) and up to 2.5% in leave-on face and neck skin care products. Lauryl Hydroxy-
sultaine is used at up to 5% in rinse-off products (non-coloring shampoos); there were no reported use
concentrations in leave-on products reported for this ingredient.

In acute dermal studies performed in rats, 36.2% Cocamidopropyl Hydroxysultaine in solution had an LD5,
> 2000 mg active ingredient/kg bw. In acute oral studies, the LD s, for 42% Cocamidopropyl Hydroxysultaine was
approximately 3000 mg active ingredient/kg bw in rats and 3150 mg active ingredient/kg bw in mice. The LDs, for
28% to 32% Lauryl Hydroxysultaine was > 560-640 mg/kg bw active ingredient in rats.

In a study of 36.2% Cocamidopropyl Hydroxysultaine in rats, the NOAEL for parental toxicity was 100
mg/kg/day based on microscopic findings in the forestomach, lungs, trachea and kidneys of animals given 300
mg/kg/day. This study also evaluated the developmental and reproductive toxicity of this ingredient, which was
found to have a NOEL of 300 mg/kg/day for both the reproductive performance of the parental animals and for toxic
effects on the pups.

Lauryl Hydroxysultaine at 29% was not mutagenic in an Ames test. Cocamidopropyl Hydroxysultaine at
up to 50% was not genotoxic in an Ames test, a mouse lymphoma cell mutation assay, or a chromosome aberration
study in human lymphocytes. A rat micronucleus test of 36.2% Cocamidopropyl Hydroxysultaine found this
ingredient did not induce chromosome damage.

A formulation containing 0.25% Capryl Sultaine was not a skin irritant in rabbits. No adverse effects such
as irritation or pigmentation were observed in a clinical in-use study of a formulation containing 0.25% Capryl
Sultaine in 24 human subjects. Cocamidopropyl Hydroxysultaine at up to 41.5% was not a skin irritant in rabbit
studies. Lauryl Hydroxysultaine at concentrations of 28% to 32% was a slight dermal irritant in rabbits.
Cocamidopropyl Hydroxysultaine was not a dermal sensitizer in a guinea pig maximization study where the material
was induced via intradermal injection at 10% in deionized water or in Freund’s adjuvant and via topical application
and at challenge at 42%. Cocamidopropyl Hydroxysultaine was not a dermal sensitizer in a HRIPT at 2.5%;
however, slight to moderate irritation was observed after repeated induction patches in the HRIPT. No irritation or
sensitization was observed in a HRIPT of 12% Lauramidopropyl Hydroxysultaine.

Cocamidopropyl Hydroxysultaine (4% solids), Lauramidopropyl Hydroxysultaine (1.25% and 4% solids),
and Lauryl Sultaine (10% and 100%) were predicted to be ocular irritants in in vitro assays. In animal studies,
Cocamidopropyl Hydroxysultaine (at up to 41.5%) and Lauryl Sultaine (10%) were severe and moderate ocular
irritants, respectively, in rabbit eyes. Lauryl Hydroxysultaine at 28% to 32% was irritating to rabbit eyes.

Cocamidopropyl Hydroxysultaine (1%) yielded positive patch tests in a patient that experienced eczema
following use of 2 shampoos that contained this ingredient.

DRAFT DISCUSSION

In September 2017, the Panel issued an insufficient data announcement for the 13 alkyl sultaine
ingredients. The Panel’s data needs were:
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e Method of manufacturing for all these ingredients
e Impurities data for all these ingredients, except for Cocamidopropyl Hydroxysultaine, Lauramidopropyl
Hydroxysultaine, and Lauryl Hydroxysultaine.
o Ifimpurities data indicate known sensitizing agents (e.g., 3,3-dimethylaminopropylamine
(DMAPA)) are present, additional safety test data may be needed
e Irritation and sensitization data for Capryl Sultaine, Lauryl Sultaine, or Myristyl Sultaine.

The Panel received method of manufacturing for just Cocamidopropyl Hydroxysultaine, impurities data for
Capryl Sultaine and additional impurities data for Cocamidopropyl Hydroxysultaine, and animal and in-use human
irritation studies for Capryl Sultaine at use concentrations. Other data needs were not met. [Can the new data
adequately be used to determine the safety for all of the alkyl sultaine ingredients, or are the data insufficient for
some or all of the ingredients?]

The Panel discussed the issue of incidental inhalation exposure in hair sprays. There were no inhalation
toxicity data available. These ingredients are reportedly used at concentrations up to 0.05% in cosmetic products that
may be aerosolized. The Panel noted that 95% — 99% of droplets/particles produced in cosmetic aerosols would not
be respirable to any appreciable amount. The potential for inhalation toxicity is not limited to respirable
droplets/particles deposited in the lungs. In principle, inhaled droplets/particles deposited in the nasopharyngeal and
thoracic regions of the respiratory tract may cause toxic effects depending on their chemical and other properties.
However, coupled with the small actual exposure in the breathing zone and the concentrations at which the
ingredients are used, the available information indicates that incidental inhalation would not be a significant route of
exposure that might lead to local respiratory or systemic effects. A detailed discussion and summary of the Panel’s
approach to evaluating incidental inhalation exposures to ingredients in cosmetic products is available
at http://www.cir-safety.org/cir-findings.

In past ingredient safety assessments, the Panel had expressed concern over N-nitrosation reactions in
ingredients containing amine/amide groups. Cocamidopropyl Hydroxysultaine and the other alkylamidopropyl
sultaine ingredients in this assessment contain secondary amides that may serves as substrates for N-nitrosation.
Additionally, these ingredients may contain secondary/tertiary amine impurities which may serves as substrates for
N-nitrosation. Therefore, the Panel recommended that alkylamidopropyl sultaines should not be used in cosmetic
products in which N-nitroso compounds can be formed, and manufacturers should continue to use cGMPs to limit
N-nitrosatable impurities in both, alkylamidopropyl sultaines and alkyl sultaines.

The Panel also expressed concern regarding pesticide residues, heavy metals, and other plant species that
may be present in botanical ingredients. They stressed that the cosmetics industry should continue to use cGMPs to
limit impurities.

The Panel considered the risks inherent in using animal-derived ingredients, namely the transmission of
infectious agents. Although tallow may be used in the manufacture of Tallowamidopropyl Hydroxysultaine in this
safety assessment and is clearly animal derived, the Panel noted that tallow is highly processed, and tallow
derivatives even more so. The Panel agreed with determinations by the U.S. FDA that tallow derivatives are not risk
material for transmission of infectious agents.

CONCLUSION
To be determined...


http://www.cir-safety.org/cir-findings
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TABLES

Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessmen

t. CIR Staff, 1

Ingredient CAS No. Definition & Monomer Structure: Function(s)
Alkyl
Capryl Sultaine Capryl Sultaine is the zwitterion (inner salt) that conforms to the formula: surfactants — cleansing
15163-36-7 o] agents
e /\/\/\/\/\IG /\/\s//
3 +
AN J o
H,C  CHy 0
Cetyl/Lauryl/Myristyl Cetyl/Lauryl/Myristyl Hydroxysultaine is the zwitterion (inner salt) that conforms hair conditioning agents
Hydroxysultaine generally to the formula:

72869-77-3 (generic)

R

/

HyC

CHj;

OH

v

[e]

4

~o

where R represents a mixture of cetyl, lauryl and myristyl alkyl groups.

Coco-Sultaine

Coco-Sultaine is the zwitterion (inner salt) that conforms generally to the formula:

where R represents the alkyl groups derived from coconut oil.

antistatic agents; hair
conditioning agents; skin-
conditioning agents —
misc.; surfactants —
cleansing agents;
surfactants — foam
boosters; viscosity
increasing agents — aq.

Coco-Hydroxysultaine

Coco-Hydroxysultaine is the zwitterion (inner salt) that conforms generally to the

formula:

R

s
X

HsC

CH

OH

o]

(o]

KAW/A?Zd

where R represents the alkyl groups derived from coconut oil.

antistatic agents; hair
conditioning agents; skin-
conditioning agents —
misc.; surfacants —
cleansing agents;
surfactants — foam
boosters; viscosity
increasing agents — aq.

Lauryl Hydroxysultaine
13197-76-7

Lauryl Hydroxysultaine is the zwitterion (inner salt) that conforms to the formula:

N P\ N 4
e \

Hs

(o]

CH; oy ©

At

antistatic agents; hair
conditioning agents; skin-
conditioning agents —
misc.; surfactants —
cleansing agents;
surfactants — foam
boosters; viscosity
increasing agents — aq.

Lauryl Sultaine
14933-08-5
52667-78-4

Lauryl Sultaine is the zwitterion (inner salt) that conforms generally to the formula:

Y C/\/\/\/\/\/\,:,/\/\5//0
3 : O// \O—

Hy

SN\
C

CH,

antistatic agents; hair
conditioning agents; skin-
conditioning agents —
misc.; surfactants —
cleansing agents;
surfactants — foam
boosters; viscosity
increasing agents — aqg.

Myristyl Sultaine

Myristyl Sultaine is the zwitterion (inner salt) that conforms to the formula:

exfoliants; surfactants —

boosters; viscosity

14933-09-6 cleansing agents;
surfactants — emulsifying
agents

(o]
ﬁ/\/\s//
SN\ /Ay
HiC  CHs 0

Alkylamidopropyl

Cocamidopropyl Hydroxysultaine Cocamidopropyl Hydroxysultaine is the zwitterion (inner salt) that conforms antistatic agents; hair

70851-08-0 generally to the formula: conditioning agents; skin-

68139-30-0 o conditioning agents —

o misc.; surfactants -
/\/\ // clee;nsing age?ts;
R N N S surfactants — foam
H // ~o

CH;, OH

where RC(O)- represents the fatty acids derived from coconut oil.

increasing agents — aq.
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Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment, “'® S !

Ingredient CAS No. Definition & Monomer Structure: Function(s)

Erucamidopropyl Hydroxysultaine Erucamidopropyl Hydroxysultaine is the zwitterion (inner salt) that conforms to the antistatic agents; hair
formula: conditioning agents; skin-

conditioning agents —
misc.; surfactants —
cleansing agents;
surfactants — foam
boosters; viscosity
increasing agents — aq.

(o]
o]
HsC — /\/\ + //
N N S
" s(AW/A}\d
H:C CH; on O
Lauramidopropyl Hydroxysultaine Lauramidopropyl Hydroxysultaine is the zwitter ion (inner salt) that conforms to the  antistatic agents; hair
formula: conditioning agents; skin-

conditioning agents —
misc.; surfactants —
cleansing agents;
surfactants — foam
boosters; viscosity
increasing agents — aq.

>
<

HC CHy oy

m/“»/\v/\v/\v/\vj\m”\J”\K”\r”\/

H O//S\O-

Myristamidopropyl Myristamidopropyl Hydroxysultaine is the zwitter ion (inner salt) that conforms to antistatic agents; hair
Hydroxysultaine the formula: conditioning agents; skin-
63663-10-5 conditioning agents —

misc.; surfactants —
cleansing agents;
surfactants — foam
boosters; viscosity
increasing agents — aq.

o
o]
H NN, s//
3
" N /o
HC ©CHy gy O
Oleamidopropyl Hydroxysultaine Oleamidopropyl Hydroxysultaine is the zwitterion (inner salt) that conforms antistatic agents; hair
generally to the formula: conditioning agents; skin-

conditioning agents —
misc.; surfactants —
cleansing agents;
surfactants — foam
boosters; viscosity
increasing agents — aq.

“3°\/\/VWV\/\)J\ + §
«A\/\m/\T/7j

: SN\ J o

H:C CHs gy ©

Tallowamidopropyl Tallowamidopropyl Hydroxysultaine is the zwitterion (inner salt) that conforms to antistatic agents; hair
Hydroxysultaine the formula: conditioning agents; skin-
IS conditioning agents —

o misc.; surfactants —
/\/\ . // cleansing agents;
R N N s surfactants — foam
H S\ // o boosters; viscosity
HC  CHy oy O increasing agents — aq.
where RC(O)- represents the fatty acids derived from tallow.




Table 2. Physical and chemical properties
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Property Value Reference
Cocamidopropyl Hydroxysultaine
Physical Form liquid >
Density @20°C 1.22 >
Vapor Pressure mmHg @ 25° C 1.725x 10 >
Boiling point °C 280.5 >
Water Solubility g/l @ 20°C 556 >
Log P oevwar @ 25°C 2.1 >
Capryl Sultaine
Molecular Weight (Da) 307.49 2
Log P ocyiwat @ 25°C 1.26 (estimated) 33
Erucamidopropyl Hydroxysultaine
Molecular Weight (Da) 560.88 32
Log P ocywar @ 25°C 4.36 (estimated) 33
Lauramidopropyl Hydroxysultaine
Physical form yellow aqueous solution 4
Molecular Weight (Da) 422.63 32
Density @20°C 1.304 - 1.306 ¢
Vapor Pressure mmHg @20°C 1.725x 10 ¢
Melting Point °C 55.0 (mean) 4
Boiling Point °C 311.6 (mean) 4
Water Solubility g/l @ 20°C, pH > 500 4
8.56-8.64
log P pevwa @ 25°C 2.1 ¢
Lauryl Hydroxysultaine
Physical form colorless to light yellow liquid 6
Molecular Weight (Da) 351.55 32
Density @ 25°C 1.108 6
Vapor Pressure mmHg @ 25°C 8.25x 10" (estimated) °
Melting Point °C 272 (estimated) 6
Boiling Point °C 627 (estimated) 6
Lauryl Sultaine
Molecular Weight (Da) 335.55 32
log P oewat @ 22°C 1.65 °
Mpyristamidopropyl Hydroxysultaine
Molecular Weight (Da) 450.68 32
Log P ocywar @ 25°C 0.64 (estimated) 33
Myristyl Sultaine
Molecular Weight (Da) 363.60 32

LOg Poct/wat @ ZSOC

3.22 (estimated)

33

Oleamidopropyl Hydroxysultaine

Molecular Weight (Da)

504.77

32

LOg Poct/wat @ ZSOC

2.39 (estimated)

33
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Table 3. Frequency (2017) and concentration of use (2017) according to duration and type of exposure for alkyl sultaines.'*'°
# of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%)
Capryl Sultaine Cocamidopropyl Hydroxysultaine Erucamidopropyl Hydroxysultaine Lauryl Hydroxysultaine
Totals' 2 0.25 310 0.05-11.5 1 NR 8 0.013-5
Duration of Use
Leave-On 2 0.25 18 0.05-2.5 NR NR NR NR
Rinse Off NR 0.25 266 0.1-11.5 1 NR 8 0.013-5
Diluted for (Bath) Use NR NR 26 0.97-6 NR NR NR NR
Exposure Type
Eye Area NR NR NR NR NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR NR NR
Incidental Inhalation-Spray NR 0.25° 11% 4° 0.05; 0.18-0.58° NR NR NR NR
Incidental Inhalation-Powder NR 0.25¢ 4 2.5° NR NR NR NR
Dermal Contact 2 0.25 216 0.1-11.5 1 NR 2 4.5
Deodorant (underarm) NR NR NR NR NR NR NR NR
Hair - Non-Coloring NR NR 94 0.05-5 NR NR 6 5
Hair-Coloring NR NR NR 1.5 NR NR NR 0.013
Nail NR NR NR NR NR NR NR NR
Mucous Membrane NR NR 157 0.13-6.8 1 NR NR NR
Baby Products NR NR 5 2.2 NR NR NR NR
Lauryl Sultaine
Totals' 2 NR
Duration of Use
Leave-On NR NR
Rinse Off 2 NR
Diluted for (Bath) Use NR NR
Exposure Type
Eye Area NR NR
Incidental Ingestion NR NR
Incidental Inhalation-Spray NR NR
Incidental Inhalation-Powder NR NR
Dermal Contact 2 NR
Deodorant (underarm) NR NR
Hair - Non-Coloring NR NR
Hair-Coloring NR NR
Nail NR NR
Mucous Membrane 2 NR
Baby Products NR NR

NR = Not reported.

+ Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses.
*1t is possible these products may be sprays, but it is not specified whether the reported uses are sprays.

> Not specified whether a powder or a spray, so this information is captured for both categories of incidental inhalation.

1t is possible these products may be powders, but it is not specified whether the reported uses are powders.
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Table 4. Ingredients not reported in use'>'®
Cetyl/Lauryl/Myristyl Hydroxysultaine
Coco-Hydroxysultaine
Coco-Sultaine
Lauramidopropyl Hydroxysultaine
Myristamidopropyl Hydroxysultaine
Myristyl Sultaine
Oleamidopropyl Hydroxysultaine
Tallowamidopropyl Hydroxysultaine
Table 5. Acute toxicity studies
Ingredient and Dose/Study Protocol Results LDs Reference
Concentration
Dermal
36.2% Cocamidopropyl 2000 mg active No mortalities or clinical > 2000 mg active >
Hydroxysultaine in solution ingredient/kg bw under signs of toxicity; very slight ingredient/kg bw

semi-occlusive patch for 24
hin 1 group of 5 Sprague-
Dawley rats per sex

or well-defined erythema
noted at dose site in 2
females on day 2; mean body
weight gains slightly lower
than historic controls in
females only

Oral

42% Cocamidopropyl 1000, 2000, or 3000 mg
Hydroxysultaine in aqueous active ingredient’/kg bw via
solution gavage in 3 groups of 5

Wistar rats per sex

Mortalities in 2/5 females in
the 2000 mg/kg and 3000
mg/kg dose groups and in 3/5
males in the 3000 mg/kg dose
group; hemorrhagic and lytic
mucous membrane alterations
in the gastrointestinal tract
were considered treatment-
related in rats that died post-
dosing; clinical signs in the

3000 mg/kg dose group
included reduced activity,
diarrhea, squatting,

piloerection and/or reduced
skin turgor; body weight
gains were normal and no test
material-related findings at
necropsy in surviving
animals.

Female rats = 3020 mg
active ingredient’kg bw;
both sexes = 2950 mg active
ingredient/kg bw; male rats
= not determined because
deaths only in high-dose

group.

41.5% Cocamidopropyl 830 mg active ingredient/kg

No mortalities; slightly soft

> 830 mg active

Hydroxysultaine in aqueous bw via gavage in 1 group of  feces observed on dosing ingredient/kg bw for both
solution 5 Wistar rats per sex day; no other clinical signs; sexes
no effects in body weight
gains and no relevant
findings at necropsy.
42% Cocamidopropyl 6.0, 7.5, or 10 ml/kg bw via 2 mice in the low dose group, 7.8 ml/kg bw; equivalent to >
Hydroxysultaine in aqueous gavage in 3 groups of 10 5 mice in the mid-dose group, 3150 mg active
solution CFW mice and 8 mice in the high dose ingredient/kg bw
group died during the 5-day
observation period; clinical
signs not reports; necropsy
not performed
28%-32% Lauryl 2000 mg/kg bw in 5 Wistar No mortalities observed; no > 2000 mg/kg bw for B

Hydroxysultaine in aqueous
solution

Crl: (WI) BR rats per sex

signs of systemic toxicity; no
abnormalities at necropsy;
body weight gains were as
expected

aqueous solution; 560-640
mg/kg bw for the active
ingredient
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Table 6. Genotoxicity

Ingredient Concentration/Dose Method Results Reference
In Vitro
Lauryl 29% aqueous solution at up to Ames test in Salmonella typhimurium Not mutagenic B
Hydroxysultaine 1000 pg/plate with metabolic strains TA1538, TA1535, TA1537,
activation and up to 100 pg/plate  TA98, TA100 and Escherichia coli strain
without metabolic activation WP2uvrA
Cocamidopropyl 50% aqueous solution at up to Ames test in S. typhimurium strains Not mutagenic >
Hydroxysultaine 20 pl/plate, with and without TA1535, TA1537, TA1538, TA98, and
metabolic activation TA100
Cocamidopropyl 36.2% aqueous solution atup to ~ Mouse lymphoma cell mutation assay in ~ Not mutagenic; >
Hydroxysultaine 200 pg/ml without metabolic accordance with OECD test guideline cytotoxicity observed at
activation and up to 400 ug/ml 476; 2 independent experiments higher concentrations
with metabolic activation performed using L5178Y TK +/- mouse

lymphoma cells; in first experiment, cells
were exposed to test material at
concentrations up to 200 pg/ml for 3 h
without metabolic activation and up to
400 pg/ml with metabolic activation; in
second experiment, the cells were
exposed to test material at up to 100
pg/ml without metabolic activation for
24 h and up to 200 pg/ml with metabolic
activation for 3 h

Cocamidopropyl 36.2% aqueous solution atup to ~ Chromosome aberrations study with

Hydroxysultaine 600 pg/ml without metabolic cultured human lymphocytes in
activation and up to 300 pg/ml accordance with OECD test guideline
with metabolic activation 473; study conducted as 2 independent

experiments; without metabolic
activation, cells were exposed to the test
substance for 3 (experiment 1), 20 or 44
h (experiment 2), whereas with
metabolic activation the treatment period
was of 3 h in both experiments; in
experiment 1 without metabolic
activation and in both experiments with
metabolic activation, cells were rinsed
after the 3 h of treatment with the test
substance and placed in fresh medium
culture until the harvest time; cells were
harvested 20 or 44 h after the beginning
of the experiment

Cocamidopropyl
Hydroxysultaine did not
induce structural
chromosome aberrations
with and without
metabolic activation at
any treatment time;
however, in the second
experiment, increases in
the numerical
aberrations were noted
when compared to the
vehicle control cultures;
the numerical
aberrations exclusively
consisted of polyploidy;
no dose-response
relationship or
consistency between
cell cultures; treatment-
related cytotoxicity was
observed

In Vivo
Cocamidopropyl 36.2% aqueous solution at 0, 30,  Micronucleus assay conducted as part of ~ The test material did not >
Hydroxysultaine 100, or 300 mg/kg/day the Short-Term Toxicity/DART study induce damage to the

described above (see
TOXICOLOGICAL STUDIES and
DEVELOPMENTAL AND
REPRODUCTIVE TOXICITY (DART)
STUDIES) in groups of 10 male and 10
female Sprague-Dawley rats; another
group of 5 males and 5 females received
a single dose of 30 mg/kg
cyclophosphamide (positive control) on
the day prior to the scheduled killing of
the other test animals.

chromosomes or the
mitotic apparatus of rat
bone marrow cells at
doses up to 300
mg/kg/day
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Table 7. Dermal irritation and sensitization

Ingredient Concentration/Dose Method Results Reference
Irritation - Animal
Capryl Sultaine Formulation containing Dermal irritation study in 6 Not a skin irritant; primary =
0.25% rabbits (strain not specified); irritation score = 0; minimal

undiluted test material applied as inflammation observed on test sites

single 0.5 ml dose to intact and

abraded 1 in” areas for 24 h
Cocamidopropyl 41.5% aqueous solution Dermal irritation study in 3 male Not a skin irritant; very slight >
Hydroxysultaine New Zealand White rabbits in erythema (grade 1) observed at 1h

accordance with OECD TG 404; post-patch removal in all animals

test material applied as a single that remained in 1 animals up until

0.5 ml dose to a shaved 6 cm? area 48 h; mean scores for erythema and

of intact skin for 4 h with a semi- edema were 0.22 and 0.00,

occlusive patch respectively
Cocamidopropyl 16% solids aqueous Dermal irritation study in 2 male Not a skin irritant; very slight >
Hydroxysultaine solution and 1 female New Zealand White  erythema observed in 2 males at the

rabbit in accordance with 16 CFR ~ abraded and non-abraded sites and

§ 1500.41; test material applied to ~ well-defined erythema (score 2)

clipped abraded and non-abraded observed in the female at both skin

skin (~10% skin surface) for 24 h sites; very slight edema observed in

with occlusive patch the female only; no reactions at 72

h

Lauryl 28% to 32% aqueous Dermal irritation study in 3 male Slight dermal irritant; mean score B
Hydroxysultaine solution New Zealand White rabbits in of 1 (very slight erythema) was

accordance with OECD TG 404; reported for 2/3 animals; duration

test material applied to intact skin ~ of the reaction was less than 7

for 4 h with a semi-occlusive days; mean score for edema in all 3

patch animals was 0
Lauryl 0.4% aqueous solution in Guinea pig maximization study; No irritation reported; no adequate B
Hydroxysultaine intradermal exposures; 1%  study not validated reporting of the induction scores,

aqueous solution in topical
exposures

positive controls or challenge
scores; no conclusion made on
sensitization

Irritation - Human

Capryl Sultaine

Formulation containing
0.25%

In-use study in human subjects
with “rough skin conditions”;
material was applied either a
single time (n=15) or twice daily
for 4 weeks (n=9) on intact and/or
abraded skin; subjects observed
for 4-8 weeks following exposure
cessation

No adverse events such as irritation
or pigmentation were observed

12,24

Sensitization - Animal

Cocamidopropyl 42% aqueous solution; Guinea pig maximization test in Not sensitizing; no skin reactions >
Hydroxysultaine intradermal injection was accordance with OECD TG 406 observed
at 10% in deionized water in 20 Pirbright guinea pigs;
or in Freund’s adjuvant; occlusive patch
topical induction and
challenge was undiluted
Sensitization - Human
Cocamidopropyl 2.5% aqueous solution HRIPT in 44 healthy volunteers; Not sensitizing; slight to moderate >
Hydroxysultaine 0.3 ml applied with a 20 mm? irritation observed in 45% of
occluded patch to the upper arm subjects after repeat induction
patches; strong irritation reactions
observed in 2 subjects
Lauramidopropyl Formulation containing HRIPT in 54 healthy volunteers; No irritation or sensitization 4
Hydroxysultaine 42% test material, diluted 0.2 ml applied with 1 inch square observed

to a 12% solution in
distilled water; pH
adjusted to 6.03

semi-occluded patches on the
upper back
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Table 8. Ocular irritation studies

Ingredient Concentration/Dose Method Results Reference
In Vitro

Cocamidopropyl 4% solids in distilled water; HET-CAM assay Predicted to be moderately »
Hydroxysultaine test dosage=0.3mlor 0.3 g irritating

Lauramidopropyl 4% solids; test article at 100%  MatTek EpiOcular™ tissue Predicted to be mildly 30
Hydroxysultaine was diluted to 20% in distilled ~ model; test article at 100% was  irritating

water; test volume = 100 pl diluted to 20% in distilled
water

Lauramidopropyl 42% in a formulation that was HET-CAM assay Predicted to be moderately 4
Hydroxysultaine diluted to 1.25% irritating as diluted solution;

predicted to be severely
irritating undiluted

Lauryl Sultaine

diluted at 10% in minimum
essential medium; test volume
=0.75 ml

validation of the BCOP assay
in 12 separate laboratories

Predicted to be severely
irritating; mean score = 80.6

25

Lauryl Sultaine

100%

validation of the HET-CAM
assay in 3 independent assays

Predicted to be irritating;
mean score = 8.3

26

Animal

Cocamidopropyl 41.5% aqueous solution; test Eye irritation/corrosion study in ~ Severe eye irritant; grade 2 to >
Hydroxysultaine volume = 0.1 ml accordance with OECD TG grade 3 hyperemia and grade
405 in 3 male New Zealand 2 to grade 3 edema, redness
White rabbits; test material of the bulbar conjunctivae,
instilled in the conjunctival sac  lacrimation, and congestion
of the right eye of each and and injection of the iris
untreated eye was the control observed within 1 h;
reactions observed up to 72 h
post-dosing; some corneal
and conjunctival
abnormalities persisted up to
14 days post-dosing, with
conjunctival chemosis
observed in 1 rabbit up until
21 days post-dosing
Cocamidopropyl Aqueous 10% solids solution Eye irritation/corrosion study in  Severe eye irritant; corneal >
Hydroxysultaine of pH 7.0; test volume = 0.1 accordance with 16 CFR § opacity (score 2) observed at
ml 1500.42 in 3 New Zealand 24 h in all rabbits and
White rabbits; test material persisted up to day 7 in 1
instilled in the conjunctival sac  rabbit; iridial changes
of the right eye of each and the ~ observed at 24 h and
untreated eye was the control; persisted up to day 4 in
eyes were not rinsed rabbit; conjunctival irritation
observed through day 7 in 2
rabbits with decreasing
intensity; conjunctival
discharge observed in all
animals
Cocamidopropyl Aqueous 16% solids solution Eye irritation/corrosion study in ~ Severe eye irritant; corneal 27
Hydroxysultaine of pH 7.0; test volume = 0.1 accordance with 16 CFR § opacity (score 2) observed at

ml

1500.42 in 3 New Zealand
‘White rabbits; test material
instilled in the conjunctival sac
of the right eye of each and the
untreated eye was the control;
eyes were not rinsed

24 h in all rabbits and
persisted up to day 7 in 1
rabbit; iridial changes
observed in 2 animals and
persisted up to day 7 in 1
rabbit; conjunctival redness
(score 2 to 3) observed at 24
h and persisted until day 7 in
1 rabbit and day 4 in 2
rabbits; chemosis observed
with varying intensity in each
animal through day 7;
conjunctival discharge
observed in all animals at 24
and 48 h, decreasing in
intensity thereafter
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Table 8. Ocular irritation studies

Ingredient Concentration/Dose Method Results Reference
Lauryl Hydroxysultaine 28% to 32% in an aqueous Eye irritation/corrosion study in  Irritant; test material B
solution accordance with OECD TG produced conjunctival
405 in 3 male New Zealand irritation, corneal opacity,
White rabbits; eyes were not and iridial inflammation in
rinsed all rabbits; one treated eye
appeared normal at day 14
observation while a second
appeared normal at day 21
observation; opacity was still
observed in the third eye on
day 21.
Lauryl Sultaine diluted at 10% in minimum Draize method in rabbits (no Moderate irritant; maximal »
essential medium further details reported average score (MAS) and
day 1 score each = 39.7;
reversibility of damage after
21 days
Lauryl Sultaine 10% w/v in phosphate buffered = Modified Draize method in 3 Irritant; MAS =43.7 =

saline; 100 pl

albino rabbits, sex not reported;
test material instilled in
conjunctival sac of 1 eye each
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2017 FDA VCRP Raw Data - Sultaines

12J - Other Skin Care Preps 15163367 CAPRYL SULTAINE 2
01A - Baby Shampoos 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 3
01C - Other Baby Products 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 2
02A - Bath Oils, Tablets, and Salts 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 4
02B - Bubble Baths 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 16
02D - Other Bath Preparations 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 6
05A - Hair Conditioner 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 1
05F - Shampoos (non-coloring) 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 80
05G - Tonics, Dressings, and Other Hair 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 10
Grooming Aids

071 - Other Makeup Preparations 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 1
10A - Bath Soaps and Detergents 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 80
10E - Other Personal Cleanliness Products 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 51
11E - Shaving Cream 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 3
11F - Shaving Soap 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 3
12A - Cleansing 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 44
12C - Face and Neck (exc shave) 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 3
12D - Body and Hand (exc shave) 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 1
12F - Moisturizing 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 1
12H - Paste Masks (mud packs) 68139300 COCAMIDOPROPYL HYDROXYSULTAINE 1
10E - Other Personal Cleanliness Products 999002786 ERUCAMIDOPROPYL HYDROXYSULTAINE 1
05F - Shampoos (non-coloring) 13197767 LAURYL HYDROXYSULTAINE 6
12A - Cleansing 13197767 LAURYL HYDROXYSULTAINE 2
10A - Bath Soaps and Detergents 14933085 LAURYL SULTAINE 2
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Personal Care @8 Products Council

Committed to Safety,
Quality & Innovation

Memorandum

TO: Bart Heldreth, Ph.D.
Executive Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Jonas, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: September 19, 2017
SUBJECT: Cocamidopropyl Hydroxysultaine
The supplier reports that the unreacted free DMAPA is typically less than 10 pg/g (<10 ppm).

Anonymous. 2017. Process chart example: Cocamidopropyl Hydroxysultaine.

1620 L Street, N.W., Suite 1200 | Washington, D.C. 20036 | 202.331.1770| 202.331.1969 (fax) | www.personalcarecouncil.org
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Process example:

INCI Description: Cocamidopropyl Hydroxysultaine

Process Reactor I
React Inorganic Salt with
Chlorinated Epoxide

Process Reactor I;
Quality Control Paint

!

Process Reactor II:

React intermediate with Amine Process Reactor II:

Quality Control Point

U

Quality Control testing and final
adjustment for Standard Product
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Personal Care @8 Products Council

Committed fo Safety,
Quality & Innovation

Memorandum

TO: Bart Heldreth, Ph.D.
Executive Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Jonas, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: September 22, 2017
SUBJECT: Cocamidopropyl Hydroxysultaine

Protameen Chemicals Inc. 2017. Method of Manufacture and Composition of Cocamidopropyl
Hydroxysultaine.

1620 L Street, N.W,, Suite 1200 | Washington, D.C. 20036 | 202.331.1770 | 202.331.1969 (fax) | www.personalcarecouncil.org
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Protameen Chemicals, Inc.

September 2017

Method of Manufacture and Composition of Cocamidopropyl Hydroxysultaine

(CAS No.:68139-30-0)

Method of Manufacture

1. Amidation reaction of coconut oil and amine to form cocamidopropyl dimethylamine

2. Quaternization with sodium hydroxyl propyl sulfonate to form cocamidopropyl
hydroxysultaine.

Composition of Trade Name Mixture Containing Cocamidopropyl Hydroxysultaine

Component CAS. No. % by weight
Cocamidopropyl Hydroxysultaine 68139-30-0 39.0 - 44.0%
Glycerin 56-81-5 1.0 - 5.0%
Sodium Chloride 7647-14-5 5.5-7.0%
Water 7732-18-5 44.1 - 54.5%




Distributed for comment only -- do not cite or quote

Personal Care @8 Products Council

Committed to Scfety,
Quality & Innovation

Memorandum
TO: Bart Heldreth, Ph.D.
Executive Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Jonas, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: September 29, 2017
SUBJECT: Capryl Sultaine

Pacific BioLabs. 2011. Skin irritation test in rabbits (product containing 0.25% Capryl
Sultaine).

1620 L Street, N.W,, Suite 1200 | Washington, D.C. 20036 | 202.331.1770| 202.331.1969 {fax) | www.personalcarecouncil.org
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_]_)E Pacific BioLabs

The Service Leader in Bioscience Testing

625 -X01

e e LT

REPORT NUMBER
10L01625-X01
MSP NUMBER
10L01628
REPORT DATE
April 26, 2011
TEST ARTICLE
DXB 01
0.26% DPS { (apryl Sultane)
0. 25% Lavrefh-uf
TEST PERFORMED
Skin Irritation Test on DXB in Rabbits
ﬂ.w— 049/29 /)
Quality Review Date
/dmwu Ly [z fy
Loma CastiIIo—Wong? Study Director Report Approval Date
Toxicology Services

551 Linus Pauling Drive - Hercules, CA 94547 . 510.964.9000 . 510.964.0551 fax - PacificBioLabs.com

F.0.A. REGISTRATION No. 2914117 Reporls are submiited 10 clisnts on a confldantial basis, No relarence to the work, the rasulls, at 1o Paclilc BlaLabs In any form of advartising, news ralease, of other
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Report Number; 10L01628-X01 Page: 4of 15

STUDY SUMMARY

Purpose; This study was designed to evaluate the degree of skin irritation caused by the test substance
under evaluation in rabbits.

Procedures: The test solution was tested undiluted, as received from the Sponsor. A 0.5 ml volume of the
test article was placed on a patch (e.g., surgical gauze) measuring 1 inch by 1 inch. Control sites were
covered by a similar patch without the test solution. The patches were secured in place by adhesive
surgical tape (e.g., Micropore®) and the entire trunk of the animal was wrapped with an impervious
material for the 24-hour period of exposure.

After 24 hours of exposure, the patches were removed and the resulting reactions (test and control sites)
were evaluated according to scoring system recommended by 16 CFR Part 1500.41. Readings were again
made at the end of a total of 72 hours (48 = 2 hours after the first reading). Separate scores were recorded
for edema and erythema, for intact and abraded skin. The Primary irritation score was determined.

At the end of the study, animals were euthanized. The tissues from the initial six animals were not
collected for histological evaluation. The study was repeated using six additional animals, The test and
control sites from these six animals were collected and placed in containers with 10% buffered formalin.
Tissues were sent to Colorado HistoPrep for further processing and histopathological evaluation, Two
slides per test and per control site of each rabbit were evaluated by the Board Certified Pathologist.

Interpretation of Results: According to 16CFR 1500.3 (Definitions), a primary irritant is defined as & test
material that produces a Primary Irritation Score greater or equal to five,

Results: The Primary Irritation Score was 0.

Histological Observations: There were no changes observed in control un-abraded skin sites for all six
rabbits compared to the three rabbits that had minimal inflammation in un-abraded test skin sites. Five of
the six rabbits had minimal inflammation in abraded test sites compared to two rabbits that had minimal
inflammation at the control abraded skin site. There was an indication that the test article caused very
minimal inflammation at rabbit skin sites, but the inflammation was most minimal.

Conclusion: Under the conditions of the study, based on the group means comparison, the test article is
considered a non-irritant in rabbits.

E Pacific BioLabs

The Service Leader in Bicseience Testing
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Products Council

Committed fo Safety,
Quality & Innovation

Personal Care

Memorandum
TO: Bart Heldreth, Ph.D.
Executive Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Jonas, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: October 2, 2017
SUBJECT: Capryl Sultaine

Lebovitz RM. 2017, Letter to Dr. Eisenmann concerning a cosmetic product containing 0.25%
Capryl Sultaine.

Littler CM. 2017, Letter from Curt Littler, MD concerning cosmetic products containing 0.25%
Capryl Sultaine.

Clarification of statement in the letter from Dr. Littler: “"Some subjects were exposed to the

products for a single time [n=15] while others [n=9] were instructed to use the product twice
daily for 4 weeks."

1620 L Street, N.W,, Suite 1200 | Washington, D.C. 20036 | 202.331.1770| 202.331.1969 (fax) | www.personalcarecouncil.org
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Skiincential

425 Market St, #2200, San Francisco, CA 94105

Dr. Eisenmann

| am writing on behalf of Skincential Sciences, which has produced and marketed a cosmetic
product containing 0.25% capryl sultaine since 2015.

Since this ingredient had not been previously used in cosmetics or topical dermatology
products, we have taken the following steps to ensure that the product is safe for use as a
cosmetic products.

1. We have identified a source of capryl sultaine with a specified purity of >98%. Furthermore,
we have determined that several different lots used for our cosmetic products exceed 99%
overall purity by HPLC. The specification of this ingredient for propane sultone is <= 100ppm
and that for N,N dimethyl decylamine is <= 1000ppm. We have received COA for each lot used
that exceed this specification (propane sultone < 100ppm and N,N dimethyldecylamine <
1000ppm). Our distributor for these products, Glentham Life Sciences, has a specification sheet
for this product on their public website.
https:/fwww.glentham.com/en/products/product/GE2259/specification

2. We have undertaken to have an experienced MD dermatelogist, Dr. Curt Littler of San
Diego, supervise and follow 24 subjects exposed to cosmetic products containing 0.25% capryl
sultaine for between 4 and 8 weeks. Both single and repeated exposures were observed for
subjects with minor cosmetic skin conditions characterized by rough skin. Dr. Littler has written
a letter summarizing his experiences with cosmetic products containing 0.25% capryl sultaine
that has been included for the CIR expert panel review. His conclusion is that “products
containing 0,25% capryl sultaine have not shown any evidence of inducing irritation when
applied repeatedly [...on intact or abraded skin]".

Based on both our ability to secure a highly purified source of capryl sultaine plus the
observations of an experienced dermatologist that the product does not induce irritation when
used repeatedly as a cosmetic, we have voluntarily registered our formulations and marketed
cosmetic products in the US and EU.

Please let me know if you have additional questions or require further documentation.

Respectfully,

Russell M. Lebovitz, MD, PhD
CEOQ, Skincential Sciences
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» Medical Centers

September 27, 2017
To Whom it May Concern;

This letter is intended as a summary of studies done in my San Diego dermatology
clinic using cosmetic products containing the ingredient capryl sultaine at a
concentration of 0.25%. | supervised these studies directly and am reporting my
professional observations.

The products were used on muitiple subjects for addressing cosmetic rough skin
conditions commonly referred to as "barnacles" and "chicken skin". The products were
used on both intact skin and occasionally on partiaily denuded or abraded skin.

No adverse events, including Irritation, were noted in any of the subjects. Results and
product safety were documented photographically as well as by follow up visits and
discussions with subjects.

In total, | followed 24 subjects that were exposed fo the products containing 0.25%
capryl sultaine. The product use instructions included leaving the product on the skin
after use without washing. Some subjects were exposed to the products for a single
time while others were instructed to use the product twice daily for 4 weeks. Instructions
also included avoiding use of any topical medications or over-the-counter products on
areas exposed to 0.25% capryl suitaine. All subjects were foliowed for between 4 and 8
weeks to watch for any adverse events such as irritation or pigmentation. No adverse
events were noted at any timepoint with any subject.

Please let me know if you have any questions. My overall experience is that cosmetic
products containing 0.25% capryl sultaine can be used safely and repeatedly on intact
skin or abraded skin. Furthermore, products containing 0.25% capryl sultaine have not
shown any evidence of inducing Irritation when applied repeatedly under these
circumstances.

Sincerely,

Curt M. Littler, MD
Division of Dermatology and Cutaneous Surgery
SHARP Rees-Stealy Medical Group, Inc.

Our mission Is 1o improve the health of our comrmunity through a caring partnership of patients, physicians and cmployees. Our goal is 1o offer quality services
that set cammunity standards and exceed expectations In a caring, convenient, affordable and azcessible manner.

200/200d UOLG:E0 LLOZ L2 95 T roiGovizBekR Ry S og O TORE ©O o
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Personal Care @8 Products Council

Committed fo Safety,
Quality & Innovation

Memorandum

TO: Bart Heldreth, Ph.D.
Interim Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Jonas, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: September 7, 2017

SUBJECT: Draft Report: Safety Assessment of Alkyl Sultaines as Used in Cosmetics (draft
prepared for the September 11-12, 2017 CIR Expert Panel Meeting)

Introduction - In the Introduction, it would also be helpful to state that data on Lauryl
[Hydroxysultaine were obtained from a NICNAS assessment.

Dermal Irritation and Sensitization, Summary - The text should also state that the guinea pig
maximization study of Cocamidopropyl Hydroxysultaine included an injection exposure
with 10% Cocamidopropyl Hydroxysultaine with Freund’s complete adjuvant.

1620 L Street, N.W., Suite 1200 | Washington, D.C. 20036 | 202.331.1770| 202.331.1969 (fax) | www.personalcarecouncil.org
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