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To: CIR Expert Panel Members and Liaisons
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Senior Scientific Analyst/Writer
Bart A. Heldreth, Ph.D., ChemistAH

Date: November 18, 2010
Subject: Final Report (Draft) on Alkyl PEG Ethers

At the June 2010 meeting, the CIR Expert Paneksutentative report that encompassed the entire
family of Alkyl PEG Ethers used in cosmetics. Auhal concentration of use data were received and
incorporated into the report. Technical commerdmfthe Council were received and addressed.
Additional data were considered as described belamd a draft final report has been prepared faryo
review.

As you recall, this report was originally brougbtward as a possible re-review of laureth-4 and
laureth-23. In preparing that re-review documémnas realized that there is a large number of
ingredients that are very similar to one anothirerefore, a grouping of ingredients based on &irat
and functional similarities was created, and thedPagreed to re-review laureth-4 in order to idelu
these ingredients. Many of the ingredients inctligkethis family have been reviewed previously, as
have many of the components of these ingredientsilee information included in those original regor
is used to support the safety of the entire Alkg3PEther family. While not a new approach, thiswa
the first time an ingredient family of this size swereated.

In the draft report presented to the Panel in Jsunemaries from the original reports on previously
reviewed ingredients, as well as from reports anpoanents, were included in text and in a table. Pe
the request of the Panel, all that informationdg/icontained in table format only. (See Table 2b.)

A Scientific Committee on Consumer Products (SC@#mion paper exists for laureth-9. The informa-
tion summarized in the SCCP paper is on alcohastlates analogous to laureth-9. This information
has been added to the report. The informationnsnsarized under the subheading ‘Laureth-9’, but the
test product will be given as described in the S@@per — i.e., by the average alkyl chain length (C
and by the average alcohol ethoxylate number (&), G».15AE7. The new information that has been
added (as well as any other new information) isgiedged by vertical lines on both sides of text.

Information from a SIDS document on PEG-3 Methyidfthas also been added to the review.
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At the June meeting, the Panel stated that the botanical boiler plate should be included in the Discussion,
since some ingredients have plant sources. While plants are the source of some components in the
ingredients of this report, it appears that alkyl PEG ethers are produced as a result of significant
processing, and as such are not expected to contain residual pesticides or heavy metals. We made the
judgment that the boilerplate was not needed.

You will note that the boiler plates for animal- and tallow-derived ingredients have been updated to
reflect current guidelines.

The Panel should vote to issue the Final Report on the Alkyl PEG Ethers.

The following information is being provided:
1. additional concentration of use data
2. Council comments on the June draft report
3. Council comments on the Tentative Report
4. Data profile for the Alkyl PEG Ethers
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History - Alkyl PEG Ethers

June 28-29, 2010

Laureth-4 and laureth-23 were brought forward to the Panel for a decision as to whether or not to rereview this
report. In preparing that re-review document, it was realized that there is alarge number of ingredients (369) that
are very similar to one another. Therefore, a grouping of ingredients based on structural and functional similarities
was created, and the Panel agreed to re-review laureth-4 in order to include these ingredients. Many of theingre-
dientsincluded in this family were previoudly reviewed, as were many of the components of these ingredients. The
information included in those original reportsis used to support the safety of the entire Alkyl PEG Ether family.

The Panel agreed to rereview laureth-4 and laureth-23. Additionally, a Tentative Report was issued with the
conclusion that the alkyl PEG ethers safe in the present practices of use and concentration described in this safety
assessment when formulated to be non-irritating. Were ingredients in this group not in current use to be used in the
future, the expectation is that they would be used in product categories and at concentrations comparable to othersin
this group. Thisassessment is also intended to address future alkyl PEG ether cosmetic ingredients that vary from
those ingredients recited herein only by the number of ethylene glycol repeat units

The Panel did state that available data regarding biohandling and biotransformation of branched chains would be
useful.

December 13-14, 2010
Information on compounds analogous to laureth-9 were added to the report.
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Alkyl PEG Ethers Data Profile* — Dec 2010 — Writers, Monice Fiume and Bart Heldreth (includes data in original assessments)

Cosmetic Use
ADME/
Absorption
Animal Tox-
Oral — Acute
Animal Tox —
Drml - Acute
Animal Tox —
Inhal-Acute
Animal Tox-
Oral — Rptd
Animal Tox —
Drml - Rptd
Animal Tox —
Inhal-Rptd
Repro/Dev -
Dermal

X

X

X

X

X

X| An. Irrr/Sens
X| Ocular Irr.
X

X| Repro/Dev
X| Genotox
X| Carc

PEGs (component)

Arachideth-20

Beheneth-2

Beheneth-5

Beheneth-10 X

Beheneth-15

Beheneth-20

Beheneth-25

XXX

Beheneth-30

Behenyl Alcohol X

| X

C9-11 Pareth-3 X

C9-11 Pareth-4

C9-11 Pareth-6 X X X X X X X X

C9-11-Pareth-8 X X X

C9-15 Pareth-8

C10-16 Pareth-1

C10-16 Pareth-2

C11-13 Pareth-6

C11-13 Pareth-9

C11-13 Pareth-10

C11-15 Pareth-3

C11-15 Pareth-5

C11-15 Pareth-7

XX X[ X

C11-15 Pareth-9

C11-15 Pareth-12

C11-15 Pareth-15

C11-15 Pareth-20

C11-15 Pareth-30

C11-15 Pareth-40 X

C11-21-Pareth-3

C11-21-Pareth-10

C12-13 Pareth-1

C12-13 Pareth-2 X X X X

C12-13 Pareth-3 X X X

C12-13 Pareth-4

C12-13 Pareth-5

C12-13 Pareth-6

C12-13 Pareth-7 X X X

C12-13 Pareth-9

C12-13 Pareth-10

C12-13 Pareth-15

C12-13 Pareth-23 X
C12-13 Pareth — chain length not specified X X X X
C12-14 Pareth-3 X

C12-14 Pareth-5

C12-14 Pareth-7

C12-14 Pareth-9

C12-14 Pareth-12 X
C12-15 Pareth-2
C12-15 Pareth-3 X X X

C12-15 Pareth-4

C12-15 Pareth-5

C12-15 Pareth-7 X X X

C12-15 Pareth-9 X X X

C12-15 Pareth-10

C12-15 Pareth-11

C12-15 Pareth-12 X X
C12-16 Pareth-5

C12-16 Pareth-7 X

C12-16 Pareth-9 X

C13-15 Pareth-21

C14-15 Pareth-4

C14-15 Pareth-7 X X X
C14-15 Pareth-8
C14-15 Pareth-11 X X

CIR Panel Book Page 3

X| Clin. Data




Alkyl PEG Ethers Data Profile* — Dec 2010 — Writers, Monice Fiume and Bart Heldreth (includes data in original assessments)

Cosmetic Use
ADME/
Absorption
Animal Tox-
Oral — Acute
Animal Tox —
Drml - Acute
Animal Tox —
Inhal-Acute
Animal Tox-
Oral — Rptd
Animal Tox —
Drml - Rptd
Animal Tox —
Inhal-Rptd
An. Irrr/Sens
Ocular Irr.
Repro/Dev -
Dermal
Repro/Dev
Genotox
Carc

C14-15 Pareth-12

C14-15 Pareth-13

x

C20-22 Pareth-30

C20-40 Pareth-3

x| X<

C20-40 Pareth-10

C20-40 Pareth-24

C20-40 Pareth-40 X

C20-40 Pareth-95 X

C22-24 Pareth-33

C30-50 Pareth-3

C30-50 Pareth-10

C30-50 Pareth-40

C40-60 Pareth-3

C40-60 Pareth-10

C11-15 Sec-Pareth-12

C12-14 Sec-Pareth-3

C12-14 Sec-Pareth-5 X

C12-14 Sec-Pareth-7 X

C12-14 Sec-Pareth-8

C12-14 Sec-Pareth-9

C12-14 Sec-Pareth-12

C12-14 Sec-Pareth-15

C12-14 Sec-Pareth-20

C12-14 Sec-Pareth-30

C12-14 Sec-Pareth-40

C12-14 Sec-Pareth-50

Capryleth-4

Capryleth-5

Ceteareth-2

Ceteareth-3

Ceteareth-4

Ceteareth-5

Ceteareth-6

XX XXX ([ X

Ceteareth-7

Ceteareth-8

Ceteareth-9

Ceteareth-10 X

Ceteareth-11

Ceteareth-12 X

Ceteareth-13

Ceteareth-14

Ceteareth-15 X X X

Ceteareth-16 X

Ceteareth-17

Ceteareth-18

Ceteareth-20 X X

Ceteareth-22 X

Ceteareth-23

Ceteareth-24

Ceteareth-25 X

Ceteareth-27

Ceteareth-28

Ceteareth-29

Ceteareth-30 X

Ceteareth-33 X

Ceteareth-34

Ceteareth-40

Ceteareth-50

Ceteareth-55 X

Ceteareth-60 X

Ceteareth-80

Ceteareth-100 X

cetyl, stearyl, and./or cetearyl alcohol (compone! X X X X X X X X X X

Ceteth-1 X

Ceteth-2 X X X X X

CIR Panel Book Page 4
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Alkyl PEG Ethers Data Profile* — Dec 2010 — Writers, Monice Fiume and Bart Heldreth (includes data in original assessments)

Absorption
Animal Tox-
Oral — Acute
Animal Tox —
Drml - Acute
Animal Tox —
Inhal-Acute
Animal Tox-
Oral — Rptd
Animal Tox —
Drml - Rptd
Animal Tox —
Inhal-Rptd
An. Irrr/Sens
Ocular Irr.
Repro/Dev -
Dermal
Repro/Dev
Genotox

Carc

X| Cosmetic Use
ADME/

Ceteth-3

Ceteth-4

Ceteth-5

x

Ceteth-6

Ceteth-7

Ceteth-10 X X X X

Ceteth-12 X

Ceteth-13

Ceteth-14

Ceteth-15 X

Ceteth-16 X

Ceteth-17

Ceteth-18

Ceteth-20 X X X

Ceteth-23

Ceteth-24

Ceteth-25

XXX

Ceteth-30

Ceteth-40

Ceteth-45

Ceteth-150

Ceteth — unspecified chain length X

cetyl alcohol (component) X X X X X X X

Cetoleth-2

Cetoleth-4

Cetoleth-5

Cetoleth-6

Cetoleth-10

Cetoleth-11

Cetoleth-15

Cetoleth-18

Cetoleth-20

Cetoleth-22

Cetoleth-24

Cetoleth-25 X

Cetoleth-30

oleyl alcohol (component) X X X X

Coceth-3

Coceth-5

Coceth-6

Coceth-7

Coceth-8

XXX

Coceth-10

Coceth-20

Coceth-25

coconut alcohol (component)

Deceth-3 X

Deceth-4

Deceth-5 X

Deceth-6

Deceth-7

Deceth-8

XXX

Deceth-9

Deceth-10

Decyltetradeceth-5

Decyltetradeceth-10

Decyltetradeceth-15

Decyltetradeceth-20

Decyltetradeceth-25

Decyltetradeceth-30

Hexyldeceth-2

Hexyldeceth-20

Hydrogenated Dimer Dilinoleth-20

Hydrogenated Dimer Dilinoleth-30

Hydrogenated Dimer Dilinoleth-40

CIR Panel Book Page 5
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Alkyl PEG Ethers Data Profile* — Dec 2010 — Writers, Monice Fiume and Bart Heldreth (includes data in original assessments)

Cosmetic Use
ADME/
Absorption
Animal Tox-
Oral — Acute
Animal Tox —
Drml - Acute
Animal Tox —
Inhal-Acute
Animal Tox-
Oral — Rptd
Animal Tox —
Drml - Rptd
Animal Tox —
Inhal-Rptd
An. Irrr/Sens
Ocular Irr.
Repro/Dev -
Dermal
Repro/Dev
Genotox
Carc

Clin . Data

Hydrogenated Dimer Dilinoleth-60

Hydrogenated Dimer Dilinoleth-80

Hydrogenated Laneth-5

Hydrogenated Laneth-20

Hydrogenated Laneth-25

Hydrogenated Talloweth-12

Hydrogenated Talloweth-25

Isoceteth-5

Isoceteth-7

Isoceteth-10 X

Isoceteth-12

Isoceteth-15

Isoceteth-20 X

Isoceteth-25 X

Isoceteth-30

Isodeceth-4

Isodeceth-5

Isodeceth-6 X

Isolaureth-3

Isolaureth-6 X

Isolaureth-10

Isomyreth-3

Isomyreth-9

Isosteareth-2 X

Isosteareth-3

Isosteareth-5 X

Isosteareth-8

Isosteareth-10 X

Isosteareth-12

Isosteareth-15

Isosteareth-16

Isosteareth-20 X

Isosteareth-22

Isosteareth-25

Isosteareth-50

isostearyl alcohol (component) X X X X

Laneth-5 X X X X X

Laneth-10

Laneth-15

Laneth-16

Laneth-20

Laneth-25

XXX XX

Laneth-40

Laneth-50

Laneth-60

Laneth-75

cholesterol (component)

X
alcohol ethoxylates X X X X X X X X X
Laureth-1 X

Laureth-2

Laureth-3

Laureth-4

Laureth-5

Laureth-6

Laureth-7

Laureth-8

Laureth-9

Laureth-10

Laureth-11

XXX XX XX XX X X X | X

Laureth-12

Laureth-13

Laureth-14

x

Laureth-15

Laureth-16

XX

Laureth-20

CIR Panel Book Page 6




Alkyl PEG Ethers Data Profile* — Dec 2010 — Writers, Monice Fiume and Bart Heldreth (includes data in original assessments)

ADME/
Absorption
Animal Tox-
Oral — Acute
Animal Tox —
Drml - Acute
Animal Tox —
Inhal-Acute
Animal Tox-
Oral — Rptd
Animal Tox —
Drml - Rptd
Animal Tox —
Inhal-Rptd
An. Irrr/Sens
Ocular Irr.
Repro/Dev -
Dermal
Repro/Dev
Genotox
Carc

Laureth-21

X
X
x

Laureth-23

Laureth-25

X|X|[X|X| Cosmetic Use

Laureth-30

Laureth-38

Laureth-40

Laureth-50

Laureth — chain length not specified X X

Methoxy PEG-7

Methoxy PEG-10

Methoxy PEG-16 X

Methoxy PEG-25

Methoxy PEG-40

Methoxy PEG-100

methyl alcohol X X X X X X X X

Myreth-2

Myreth-3 X

Myreth-4 X

Myreth-5

Myreth-10 X

myristyl alcohol (component) X X X X X

Noneth-8

Octyldodeceth-2

Octyldodeceth-5

Octyldodeceth-10

Octyldodeceth-16

Octyldodeceth-20

XXX

Octyldodeceth-25

Octyldodeceth-30

octyl dodecanol (component) X X X X

Oleth-2

Oleth-3

Oleth-4

Oleth-5

Oleth-6

Oleth-7

Oleth-8 X

Oleth-9

x
x
x
x

Oleth-10

Oleth-11

Oleth-12

Oleth-15

Oleth-16

XX X[ X

Oleth-20

Oleth-23

Oleth-24

Oleth-25

XX

Oleth-30

Oleth-35

Oleth-40

Oleth-44

Oleth-45

Oleth-50 X

Oleth-82 X

Oleth-100

Oleth-106 X

Oleth — chain length not specified X

oleyl alcohol (component) X X X X

Palmeth-2

PEG-16 Cetyl/Oleyl/Stearyl/Lanolin Alcohol Ethgr

lanolin alcohol (component) X X X

cholesterol (component) X X X X X X

PEG-Cetyl Stearyl Diether

PEG-4 Distearyl Ether X

stearyl alcohol (component) X X X X X X X

CIR Panel Book Page 7
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Alkyl PEG Ethers Data Profile* — Dec 2010 — Writers, Monice Fiume and Bart Heldreth (includes data in original assessments)

Cosmetic Use
ADME/
Absorption
Animal Tox-
Oral — Acute
Animal Tox —
Drml - Acute
Animal Tox —
Inhal-Acute
Animal Tox-
Oral — Rptd
Animal Tox —
Drml - Rptd
Animal Tox —
Inhal-Rptd
An. Irrr/Sens
Ocular Irr.
Repro/Dev -
Dermal
Repro/Dev
Genotox
Carc

Clin . Data

PEG-4 Ditallow Ether

PEG-15 Jojoba Alcohol

PEG-26 Jojoba Alcohol

PEG-40 Jojoba Alcohol

Jojoba Alcohol (component) X X X

x|
x|

PEG-3 Methyl Ether X X X X X X X X X

PEG-4 Methyl Ether

PEG-6 Methyl Ether

PEG-7 Methyl Ether X X X

PEG-7 Propylheptyl Ether X

PEG-8 Propylheptyl Ether X

Steareth-1

Steareth-2 X X X X X

Steareth-3

Steareth-4 X X

Steareth-5

Steareth-6 X

Steareth-7 X

Steareth-8

Steareth-10 X X X X X

Steareth-11

Steareth-13

Steareth-14

Steareth-15

Steareth-16

Steareth-20

Steareth-21

XX XXX
X
x
x
x

Steareth-25

Steareth-27

Steareth-30 X

Steareth-40

Steareth-50 X

Steareth-80

Steareth-100 X

Steareth-200 X

stearyl alcohol (component) X X X X X X X X

alcohol ethoxylates X X

Steareth-60 Cetyl Ether

Talloweth-4

Talloweth-5

XXX

Talloweth-6

Talloweth-7

Talloweth-18

Talloweth — chain length not specified X

Trideceth-2

x

Trideceth-3

Trideceth-4

Trideceth-5

Trideceth-6

Trideceth-7

Trideceth-8

Trideceth-9

Trideceth-10

Trideceth-11

XXX XXX | X[ >

Trideceth-12

Trideceth-15

Trideceth-18

Trideceth-20

Trideceth-21

Trideceth-50

Undeceth-3 X

Undeceth-5 X

Undeceth-7

Undeceth-8

CIR Panel Book Page 8




Alkyl PEG Ethers Data Profile* — Dec 2010 — Writers, Monice Fiume and Bart Heldreth (includes data in original assessments)
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Undeceth-9

Undeceth-11 X

Undeceth-40

Undecyleneth-6

*X” indicates that data were available in a category for the ingredient; it is not an indication of positive or negative findings
Alternate shading indicates a related set of ingredients

CIR Panel Book Page 9




Updated Search — 09-21-10 — last 12 mos entries only

Sebacic 09-21-10 10 hits/0 useful

111-20-6 OR 184706-97-6 OR 109-43-3 OR 110-40-7 OR 122-62-3 OR 359073-59-9 OR 10340-41-7 OR 7491-02-
3 OR 69275-01-0 OR 17265-14-4 OR 478273-24-4 OR (DICAPRYL AND CAPRYL AND SEBACATE) OR
(DIISOSTEARYL AND SEBACATE)

Malonic-Succinic-Glutaric 09-21-10 74 hits/0 useful

141-82-2 OR 105-53-3 OR 110-15-6 OR 2922-54-5 OR 150-90-3 OR 106-65-0 OR 123-25-1 OR 2915-57-3 OR
2530-33-8 OR 14491-66-8 OR 93280-98-9 OR 925-06-4 OR 110-94-1 OR 1119-40-0 OR 71195-64-7 OR
(DIISOSTEARYL AND GLUTARATE)

Adipic 09-21-10 23 hits/0 useful

124-04-9 OR 627-93-0 OR 141-28-6 OR 103-23-1 OR 106-19-4 OR 105-99-7 OR 105-97-5 OR 26720-21-8 OR
155613-91-5 OR 110-33-8 OR 141-04-8 OR 57533-90-1 OR 58262-41-2 OR 59686-69-0 OR 27178-16-1 OR
33703-08-1 OR 108-63-4 OR 6938-94-9 OR 62479-36-1 OR 155613-91-5 OR 85117-94-8 OR 16958-92-2 OR
(ALKYL AND ADIPATE) OR (DIHEXYLDECYL AND ADIPATE)

Azelaic-Dodecanedioic 09-21-10 10 hits/3 possibly useful
123-99-9 OR 9619-43-3 OR 52457-54-2 OR 17265-13-3 OR 27825-99-6 OR 132499-85-5 OR 693-23-2 OR
131252-83-0 OR 129423-55-8

October 26, 2010 -identified a SIDS document on PEG-3 Methyl Ether (now included in text)

CIR Panel Book Page 10
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Belsito Team - June 2010

Clinical ob tions? So-wejust-need-t larif

what that what u—mean—by £ivits

So-we're-going £ used And-again, anything
=l = T
that Bart needs to putinto the discussion that
isnt urren ¥ ' ;
£ tly-th ? No? We're happy with it?
Okay~ Good+
Okay- Itls—10:30 Why—denlt tak
1 0-minut bxr k- nd 10 £—-10-:40
&=l i N N
DR-—BELSITO+ Have we—r mbled

SPEAKER: Yes—

DR. BELSITO: Okay. So now we're ready
and we've been refortified to take on the gorilla,
alkyl PEG ethers. And this is a list of about 367
ingredients that we're being asked to look at. So
before we even start I guess my question is to Dan
and the other members of my team, is the grouping
okay? Any comments on that, Dan?

DR. LIEBLER: I didn't have any

concerns. I'm paging through my notes here to

refresh my memory. But I don't -- I don't think
so.

DR. KLAASSEN: I thought it was great.
DR. LIEBLER: Yeah, my first note is
reaction schemes in the text. I love it.
DR. BRESLAWEC: Just want to point out
for the record we don't see --

SPEAKER: Oh, sorry.
DR. BRESLAWEC: I would like to point
out for the record that you don't see one writer
analyst reviewer here, you see three. There's a
reason for that. Monice coordinated and was the
head person on the report, but it involved a lot
of other staff.

DR. BELSITO: Okay.

Okay, so at least

our team says keep the seatbelts on. We're going
to keep all 367 chemicals in this report.

So if we're okay with the family and
since we've done so many of these reports before,
and if you looked at all of the data, we really

certainly have lots of data, then is it a little

bit presumptuous of me to say that these are safe
as used when formulated not to be irritating and
move on?

DR. LIEBLER:

It's not presumptuous.

DR. BELSITO: I mean, if you're
comfortable with the chemical grouping, I'm
comfortable with the conclusion. I mean, because
we've already looked at a number of these that are
included in here. Otherwise, in the discussion
there are animal sources for lanolin so we need
the animal boilerplate. I didn't make a note if
there are any plant sources. I didn't see any,
but it's a huge document. I may have missed them.
If there are any plant sources we need that. And
then there's notes about penetration enhancements
so we need that usual boilerplate in our
discussion. That's the only comments I had.

DR. LIEBLER: First of all, I'd like to
say from a chemistry perspective the organization
was excellent. Very nice. And the explanation at
the beginning of the report explaining the

chemistry and incorporating those reaction schemes

into the text was very nice for readability. So
that was very good, and my compliments to you

guys. You may want to number the schemes though
so you can refer to them, just like you would, you

know, in a manuscript, scheme 1A or scheme 1, 2,
3, 4.

DR. BELSITO: Page 17, under
octyldodecanol, the second line, "30 percent A.
Solution." 1Is that supposed to be aqueous
solution?

MS. FIUME: Yes.

DR. BELSITO: And then some minor
comments, but I guess this is the point now when
we need to look at how the use information is
given. So I will open that up for discussion for
our group. I think for me I definitely like it.

I mean, literally, in this report it probably
would save me five hours of going through and
tallying what's a dermal leave-on and what's the
range for that and what's a rinse-off and what's
the range for that. And what's a lipstick and is

there an aerosol use in having to go through each
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one in looking for hairspray and foot spray. I

mean, I think it's wonderful. I would agree with
comments that Dan and Curt made that
electronically the old format I think should still
be available. So it will involve making the old
tables and take a little bit of time for the
reader. And then that should be available for us

to look at -- or the writer, rather. It should be

available for us to look at, but not be in the

published documents. This is so much easier. And
then agree with the comments from the Council that
you need to split off rinse-offs into something
like diluted prior to application or not diluted.
And so that would be like shampoos and things
versus a vaginal douche.
DR. BERGFELD: Do you have a comment?
DR. ANSELL: No.
DR. BELSITO: So I like those comments.
And then Dave had a very interesting point about,
you know, when we get to things that are used as
pH adjusters would be very different than used as

a hair straightener. I don't know how we'll deal

with that, but I guess we'll deal with that when
we have to deal with it.

The only issue is, I guess, in terms of
how do you explain to the public that you have the
total number for leave-on and rinse-offs is the
total number, but the total number that will
appear in the paragraph for the different types of
uses may be greater than N because a lipstick
would be counted twice, both as a dermal and as a
possible absorption. And maybe what you could do
there is do a leave-on and a rinse-off. And then
I do like the idea of putting a heading below, you
know,

so you have types of use broken down into

leave-on, rinse-off, rinse-off without dilution,

or however you wanted to do that. And then number
and concentration of use. And then what you

probably could do would be to do that as, you

know, dermal yadda, yadda, yadda so the N is the
same. But then below it put Special Categories of
Use. And sort out, you know, the I, the possible
ingestion, the possible inhalation in the baby so

that, you know, it makes a little bit more sense

to someone that that is not going to be the total
N, but you're captured the N in terms of types of
use and then number and concentration of uses.
Those will be the Ns and then below a third
category, you know, which are the specials.

Yes, Wilma.

DR. BERGFELD: I was thinking just
asterisk them and put down that you can -- under
the asterisk you could state that uses may be
shared between product lines or something, rather
than to do all that detail. That would account
for the difference in number.

DR. BELSITO: So what you're suggesting
is an asterisk that would say that the total
number here may be greater because a single
product would be included under two different
categories such as a baby lotion would be under
both dermal and baby lipstick would be under both
possible ingestion and dermal?

DR. BERGFELD: Something like that. I

think we can work on that to make it as brief as

possible.

DR. BRESLAWEC: Something along the
lines of ingredients may be used in more than one
category?

DR. BERGFELD: Yeah.

MS. FIUME: Dr. Belsito, can I ask --
because I just need to get clarification on the
other way we used to do it. AS I pulled this in,
I have an Excel spreadsheet that lists by
ingredient everything that came from FDA. Would
that be satisfactory to show you what the exact
categories are rather than putting them in a
table?

DR. BELSITO: Yeah.

I mean, I'm fine

with that. I think that it would be nice for the
panel to look at that. But in terms of -- and
see so that we're comfortable that we're getting
representative data for each of the individual
ingredients we're looking at. I think that was
Ron and Paul's concern that when it's condensed
like this we don't really have information on, you
know,

in the dermal category the different

categories or products that might be being used
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and where we're getting report. And that's the
kind of information we would like to see before
we're comfortable signing off on it. In terms of
the types of information that eventually we want

in assessing the safety, these tables address it.
You know, I want to know am I looking at something
that's used 27 percent in lipstick? You know,
what are the leave-on concentration ranges for
sensitization, irritation that I'm worried about
that I want to see good data? So, you know, I

think these tables are wonderful.

But, yeah, I

mean, an Excel spreadsheet is fine.
DR. BRESLAWEC: We may want to play with
something in that, maybe provide you with both
formats or both for a while and see if there's
anything that you feel is missing from the new use
tables. Maybe be able to draw that in. Because I
just don't think you have any real familiarity
with using this. And if you find yourself going
back to the spreadsheet or the raw data routinely
for the same type of information then we need to

do something to put that in. So we may be playing

with both formats for a while if that's all right
with you.

DR. BELSITO: I think that's great, and
I think that, you know, Monice answered Rachel's
criticism before. And if you look on page 102 in
Table 5 you see that for steareth-2 that in the
original report there are 107 uses. There are now
593. In the original report it was used in
leave-ons less than or equal to 10 percent and
rinse-offs at less than or equal to 5 percent. So
we are capturing in generality the type of data
that we got from the individual reports at least
for,

you know, is it significantly increased in

usage? We got that. Has it significantly changed

in concentrations? We have that. So, I mean,

again I think that, you know, the way these tables
are organized is great. The only information
we're not getting is broken down in a dermal
category how many areas are blank. And are we
getting it just all of this range for a face cream
or are we getting it for body lotions, et cetera,

et cetera. And that's what the detailed map I

think would assure us. Just scanning down and
seeing that we're getting numbers in all the
general categories, I almost don't need to look at
the numbers. Just get a sense that they're there,
you know, and then use your tables because that's
what I did before on my own.

MS. FIUME:

And then, just so we know as

we progress with these tables, in Table 6, just
because it was easier, we do list the total number
of uses per category. 1Is that information you
would still like to see in the report so you have
an idea?

DR. BERGFELD: Yes.

DR. KLAASSEN: Yes.

DR. BERGFELD:

(inaudible) impact.

DR. BELSITO: Yeah. I mean, I think

that's good. But now that you're on to Table 6,
the concentration of uses for all the laureths are
blank there, so.

DR. BRESLAWEC: The same situation as
with the other report.

This was a huge number.

It overwhelmed the system and they're responding

as rapidly as they possibly can.

DR. BELSITO: Okay. And then the only
comment that I have is in the report we had data
on laureth-4 and there were some neurotoxicity
issues that I don't think are real issues given
absorption and that. But laureth-4 is not listed
here so I'm assuming there are no uses for it.
It's page 106 of the document.

MS. FIUME: Lauret-4 is actually on page
101 because it was previously reviewed. Table 5
is all the previously reviewed reports.

DR. BELSITO: Oh.

MS. FIUME: And Table 6 is the newly
added reports.

DR. BELSITO:

Okay. Didn't catch that.

DR. ANSELL: Before we leave Table 6,
the total 36,000, is that formulations reported
using any one of these ingredients or is that the
total number of leave-on products in the entire
database representing all possible ingredients?
DR. BRESLAWEC: It's the total number of

all possible ingredients, leave-on and rinse-off.
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DR. ANSELL: Irrespective of whether
they contain this ingredient or not?

DR. BRESLAWEC: Correct. That is a
total -- that's the -- what you're comparing to.
So a total of 36,808 reported product uses for
ingredients. Laureth-1 is used in one of those
reports. So that's the overall.
DR. BELSITO: So the FDA has in their
databank for the VCRP system has a total of 23,788
leave-on cosmetics?

DR. BRESLAWEC: Correct.

DR. BELSITO: Okay. So that's our
universe.

DR. BRESLAWEC: That would be your
universe of what we have. It may not be the
spectrum of the totality of the universe, but it's
just what's available to the FDA at a given point
in time.

DR. BELSITO: Right. Somehow that needs
to be explained because I had the same question as
Jay, whether it was for all products in the table

or for the universe of VCRP, so.

DR. BRESLAWEC: This is the same number
that you used to see in parenthesis in the old
table. You'd say see category of use and then
you'd see a number in parenthesis.

DR. BELSITO:

Yeah. I don't know how

you make that clear to a reader, but somehow it
almost needs to be broken out of the table and
always be a separate table, like 6A, 6B or
something, you know, where 6A is total number of,
you know, cosmetic ingredients in the VCRP by
category. And then 6B is total number for the
specific chemicals under review. Because
otherwise it's very -- I mean, I didn't know what
the heck it meant either.

DR. ANSELL:

Yeah. Although I don't

object to its presence, I'm curious as to what we

can interpret from that. You know, certainly if
that number were of these ingredients we could
tell that the laureth-4 is, you know, the big one,
but how it compares to everything in the databases
is far from clear what we can interpret from that.

DR. BRESLAWEC: We have the same

concern. And that's why we presented it with that
piece of information when Christina did the
presentation and without because we weren't sure
whether you were getting anything out of that
number. And if you're not then maybe get rid of
it, you know.

DR. BELSITO: Any other comments about
how we're going to be reporting frequency and
concentration of use?

DR. SNYDER: My only comment is that
it's a work in progress and we just have to see
how it works. You just have to see a report and
see how the new data works. And I think we've
accomplished a lot of that today to make it more
useful to us as reviewers.

DR. BRESLAWEC: As Christina said, we
really are very much seeking your input and
guidance on this. It's not going to work unless
it works for you and gives you the kind of
information that you need.

DR. BELSITO:

I think it's great. Okay,

so we're happy with the groupings and we're going

to -- we're happy with the tables. We're
expecting that PCPC will fill in some of the
concentrations of use. And we'll check to make
sure in the discussion that there are no botanical
sources. If there are I'll put that boilerplate
in. There are animal sources for lanolin so that
boilerplate needs to go in. And Table 6, we're
getting rid of the universe listings and we're
going with the safe as used when formulated not to
be irritating.

DR. BRESLAWEC:

Okay. Because this is a

re- review, you have an option to reopen or you
can accept this as a draft report.
DR. BELSITO:

We're reopening, accepting

it as a draft, and going safe as used. Moving it
to a final.
DR. BERGFELD:

Don, do you think in your

discussion, because this is a new way of dealing
with so many ingredients, that we ought to have
some kind of small statement?

DR. BELSITO: Give me an example of a

small statement that you want.
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DR. BERGFELD: Well, that there were 300
-- what was it -- 364 ingredients that related
chemically that fell into the alkyl PEG ethers,
many of which had been reviewed before and were
found to be safe. And then we could possibly say
that these were, I'm going to say, were condensed,
but these were grouped together in one large
report or one review report.

DR. BELSITO: Sure. I mean, I think for
all of these re-reviews where we've opened them to
add other ingredients, I mean, I think there
should be sort of maybe a standard boilerplate
first paragraph as to what was originally
reviewed, what's being added in, and the rationale
for the inclusion of the new ingredients. And
that's going to largely be crafted by I presume
Bart and Dan and Ron, the chemists, because that's
what's driving the additions is the chemical
structural similarities. So, you know, you three
get together and draft those -- that first
paragraph for us. I mean, but I think that should

be standard for all re-reviews that are open to

add things on as to the rationale as to why we did
it. Sure.
DR. BERGFELD:

Thank you. And it's

better said than I said it. But I think it should
occur in the discussion. I'm not sure it should
occur in the introductory portion, but it could
occur there, also.

DR. BELSITO: Yeah. I mean --

DR. BRESLAWEC: Monice. No, I'm sorry.

DR. BELSITO: Go ahead.

DR. BRESLAWEC: Monice and Bart, do you
want to mention methyl?

DR. LIEBLER: We're really talking about
a new sort of inclusion boilerplate, if you will,
that we'll use common language to describe
rationale for including larger groups, additional
groups of chemical substances in these reports.
And I think it would be pretty easy for us to come
up with something. Because we'll almost always
have the same reasons for including.

MS. FIUME:

In Council's comments, they

were wondering whether or not the PEG methyl

ethers, methoxy PEG ethers belong in this report

because they have a different function. 1I'll
actually just read what they said. It will
probably be easiest.

"Please consider removing the PEG methyl
ethers and methoxy these ingredients are all
defined as having an average number of ethylene
oxide units that have the potential of containing
methoxyethanol and methoxydiglycol, both in the
dictionary. Both methoxyethanol and
methoxydiglycol are not permitted for use in
Europe and both are developmental toxicants. As
indicated on page 6, the functions reported for
the methyl ingredients, which is solvents and
humectants, are different than the functions
reported for the majority of the other ingredients
included in this report."

And then they wanted to know if the
methyl group ingredients are removed from the
report, the CIR Expert Panel should be asked if a

statement that extends the report conclusion to

other alkyl PEG ethers in the same families as in

this report added to the dictionary in the future
should be added to this report, similar to what
was done in the propylene glycol report. So I
guess it's actually two --
DR. BRESLAWEC: Two separate issues.
MS. FIUME:

Two separate issues.

DR. BELSITO: Okay. Well, I think that,

yeah, it would be great that we do that and should
there be in the future PEG X that falls above
whatever that it's automatically to be concluded
as safe.

So I would say that, you know, it's

probably a no-brainer to say, yeah, definitely to
the second part. For the first part of your
question I guess I'll see to Dan and ask him.
DR. LIEBLER: I'd like to hear that one
more time, just the first suggestion.
MS. FIUME: As these ingredients are all
defined as having an average number of ethylene
oxide units that have the potential of containing
methoxyethanol and methoxydiglycol, both are in
the dictionary, both methoxyethanol and

methoxydiglycol are not permitted for use in
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cosmetics in Europe. And both are developmental
toxicants. As indicated on page 6, the functions
reported for the methyl ingredients, which are
solvents and humectants, are different than the
functions reported for the majority of the other
ingredients included in this report.

DR. LIEBLER: Right. And the compound
class we're talking about here -- I'm just trying
to find myself.

DR. BRESLAWEC: They're PEG-3 methyl

ether.

DR. LIEBLER: PEG methyl ethers.

DR. BRESLAWEC: PEG-4 methyl ethers.
PEG-7.

DR. ANSELL: The concern was raised that
the --

SPEAKER: Microphone, please.

DR. ANSELL: The concern which was
raised was that the PEG ethers may have present
methoxyethanol or potentially methoxydiglycol and
that one suggestion was that to address the

potential impurities that they simply be

eliminated from the report. Alternatively, since
it's well known that they may be present and
industry is well aware of their presence that a
statement be added simply noting the concern if
these materials were to be present. And I think
that's more consistent with what our
recommendation would be today.

DR. BERGFELD: So what you said is you'd
like to keep this ingredient group that's been
requested to be removed and just clarify it in the
discussion?

DR. ANSELL: That's what we think today.

DR. KLAASSEN: Okay. I just -- I think
the issue here is that ethylene glycol ethers, the
very, very small ones, can be developmental
toxicants and testicular toxicants. And I think
what's being said here is that there could be some
of that contaminant when they make some of these
chemicals. And so the bottom line is that we
should, you know, maybe just put in there in
regard to purities or impurities that it does not

contain these. That's basically what you're

saying, Jay, right?

DR. ANSELL: Right.

MS. FIUME: Then for a point of
clarification on the bottom of page 5 of the
report, the last paragraph, and then also on page
22, which is the first summary paragraph under
Reproductive and Developmental Toxicity, is that
enough to cover the concern?

DR. KLAASSEN: (inaudible)

DR. BELSITO: So it says --

SPEAKER: Microphone, please.

DR. BELSITO: Page 5 or page 6 with the
PEG methyl ethers. First of all --

DR. KLAASSEN: On page 5, what she had
referenced to is the presence of 1,4-dioxane and
the unreacted ethylene oxide. And that's kind of
a different issue. But, you know, that is an
important point and should go into the discussion.
It turns out that, you know, 1,4- dioxane and
ethylene oxide are carcinogens, but, you know,
there's just tiny amounts here. And as long as

that's in the discussion.

Then if you go to page 22.

DR. BELSITO: Well, page 6, though --

DR. KLAASSEN: Okay.

DR. BELSITO: -- 1is component
ingredients. You have the PEG methyl ethers on
page 6. Is that not where you should put the
issue of the small glycols?

DR. LIEBLER: That seems like a logical
place to put that.

DR. BELSITO: Right here?

DR. KLAASSEN: Yeah.

DR. BELSITO: So we could put that
restriction there and then your next one was on
reproductive toxicity?

DR. KLAASSEN: Correct. Page 22. Which
says -- the summary there at the top in italics
says, "Overall it was found that metabolites of
ethylene glycol monoalkyl ethers are reproductive
and developmental toxicants -- toxins. In
general, however, the metabolites of concern are
not expected to be formed in cosmetic formulation

that contain polymers of ethylene glycol." I
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think that's fine. I think it could be maybe made
a little bit more -- I think it's only the very,
very short esters that are reproductive toxicants.
Also as a general point for the writers,
while we say the word "toxins," most toxicologists
use the word "toxins" only for "god-made
chemicals." That is a snake venom-type things. A
synthetic chemical we usually do not call toxins.
We call them toxicants or just chemicals.
Developmental toxicants, not toxins. But that's
kind of minutia, maybe.
DR. LIEBLER: So I would just like to

return to Don's suggest. Is that on, I guess it's

page, hang on, yeah, page 6, under PEG methyl
ethers we add a line. There's one line there
right now. But we add a line indicating that
these may be contaminated with these compounds,
the methoxyethanol, the methoxydiglycol. Maybe
that's not the place to put it, but I think we
could deal with Council's objection by noting the
presence of these compounds, just as we note the

possible presence of the dioxane in the ethylene

oxide.

DR. BELSITO: I guess, I don't know,

where are you getting the information? Because
it's not in any of the reports that we have that
these compounds will be there. 1In fact --

DR. ANSELL: Well, and that really is

the issue. Is that there was simply an interest
in adding it as a note.

DR. BELSITO: But do you have
information that they're there and industry
specifically goes and removes them? Or is your
concern that they could be there and industry
should monitor for them?

DR. ANSELL: They should be aware that
these materials have a potential toxicity and
assure that the products are --

DR. BELSITO: So your concern is that
they have be absolutely certain that industry know
this and make sure that none of that is in their
product?

DR. ANSELL:

That's right. We're

suggesting something exactly along the lines of

ethylene oxide and dioxane.

DR. BELSITO: Right. ©Not that it's in

their products and they need to remove it; just
that it --

DR. ANSELL: No.

DR. BELSITO:

Okay. So then actually

I'm not sure where that would go. Maybe just you
could put under PEG methyl ethers that -- I guess
in the discussion. It doesn't really make sense
to put it under page 6 there simply because it

doesn't -- it's not known to be in that product.

DR. SNYDER: It's not new data.
DR. BELSITO: It's just a hypothetical
thing. So I guess in the discussion put that
hypothetical that the panel was --

DR. SNYDER: The potential for these
impurities --

DR. BELSITO: -- was concerned about the
potential for the impurities to exist in
formulation and Industry should be aware that they
shouldn't exist or something.

DR. SNYDER:

Yeah. I think Discussion

DR. BELSITO: Just in the discussion,
yeah.

DR. BERGFELD: So you're not going with
the removal of the methyl group?

DR. BELSITO: No. No. We're not going
with the removal of the PEG ethers. We are going
with insertion into the discussion that we're
concerned about a theoretical possibility that
these could be present in the manufacturing -- as
a result of the manufacturing process and Industry
should be aware of this and assure that it's not
in their formulations. And I guess in terms of
wordsmithing, however you want to do it, but I
think that the theoretical potential is very
important because we have no information that
they're actually in product.

DR. LIEBLER: I think you could simply,
in the discussion you could refer to those
compounds as well as the dioxane and ethylene
oxide all together because this is basically the

same issue. These compounds should not or these
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impurities should not be present in the -- in
products formulated with these ingredients.
DR. BELSITO: So those are dioxane and
small chain ethylene oxide?
DR. LIEBLER: They were captured
throughout the report.
DR. BELSITO: Okay.

DR. LIEBLER: Right. They appear in

different places in the report. Since the
discussion isn't written yet.

DR. BELSITO: Right.
DR. LIEBLER: When the discussion is
written it would be good to have a sentence or two
that captures that information.

DR. BELSITO: And capturing it, why
don't we create a list of exactly what chemicals
Dioxane,

we want to capture. ethylene glycol.

DR. LIEBLER: Dioxane, ethylene oxide,
and then the two compounds we've just been
referring it.

DR. BELSITO: And just give us -- give

me the precise name of those compounds again.

DR. LIEBLER: Well, there's actually
five impurities that we're concerned about. The
1,4-dioxane,

ethylene oxide, butylated

hydroxyanisol (BHA), formaldehyde, and peroxide

that we've discussed in the document. So we
probably should have a paragraph that addresses
all of those in the discussion.

DR. BELSITO: And then the last two are
the dimethyl --

DR. LIEBLER: Methoxyethanol and methoxy
-- was it methoxyglycol?

DR. BRESLAWEC: Methoxydiglycol.
DR. LIEBLER: Diglycol.

DR. ANSELL: PEG 1 and PEG 2.

DR. BELSITO: Methoxy --
DR. BRESLAWEC: Ethanol.
DR. BELSITO: Ethanol.

DR. BRESLAWEC: And methoxy --

DR. BELSITO: Diglycol.
DR. HELDRETH: And then those 2

impurities are only of concern for the PEG
not the rest of the PEG

methylene, (inaudible) .

DR. LIEBLER: Correct.

DR. BELSITO: Okay. Anything else on
this?

DR. SNYDER: Yes. The carcinogenicity
section on page 25 of the current report I think
is a good example of what as these reports grow
and they become a synthesis of other reports, that
we have to make sure that we capture and
accurately reflect all of the data. So we have
limited carcinogenicity data, but if we go to page
901 of the steareth report in the back, there
actually was a study in that report on
polyethylene -- polyoxymethylene alkyl ether.
There was a carcinogenicity study. It was
negative and we don't even mention that. So we
need to bring that probably forward into this
report.

Additionally, on the ceteth report in
the back also on page 166, we refer to the PEG-8
report in this document saying that -- making the
statement that PEG-8 was non-carcinogenic when

administered orally, intraperitoneally and

subcutaneously in various test animals. But
actually, if you go and read that summary of the
carcinogenicity data, all of the carcinogenicity
data in the PEG-8 report was only when it was used
as a solvent control. So those were not studies
designed to evaluate carcinogenicity of PEG-8.
And so we're kind of misrepresenting that data.
So we have to be very, very careful about that
because once we kind of start propagating that
misinformation, we need to put it in the correct
accurate context of what the study design was. It
wasn't a study designed to look at
carcinogenicity. Those were just the solvent
controls. And so we make sure that we do that.
And it's the same thing in the other
report in the Oleth report. On page 22 and 23
there's data also that we haven't really brought
in to this report. And so if we're using all of
those previous reports to substantiate this
report, we have to be careful that we're capturing
And I

data, particularly when there's data gaps.

consider the carcinogenicity section here to be
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rather limited data that we need to capture all
that we have and capture it accurately.

It was kind of quick. Did you capture
all of that?

DR. BRESLAWEC: I assume you have
comments in your document that expands on that.

DR. SNYDER: Yeah.

DR. BRESLAWEC: Thank you.
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1 ingredients. So we get into this issue of
2 read-across safety data.
3 So what's the sense? Ron, Ron and Tom?
4 DR. SLAGA: Well, I think we have to
5 reopen it just to give it a try, and see what --
6 what to put in.
7 DR. MARKS: Reopen and see what we
8 should put in was Dr. Slaga's comment.
9 Ron? Do you want to reopen it, Ron
10 Shank? Or --
11 DR. SHANK: Yes.
12 DR. MARKS: Okay.
13 DR. HILL: I think I had "could be
14 reopened," too. But it seems like opening
15 Pandora's box.
16 DR. MARKS: Okay. Well, again, as Tom
17 said, we can reopen and always go back and not.
18 We can close it again. So, do you want to proceed
19 to this long list of simple alkyl PEG ethers? And
20 there's mixtures of these simple ethers. And
21 there are -- I hate to say this, Ron Hill, but
22 there are branched-chains, too. And then there

2 At-any rate, it's minor. I think the intent i

3 chvicus—

4 DR. MARKS: Alkyl PEG ethers, Buff 3.

5 This is a fun one. Maybe.

6 So, in 1983, the CIR published a

7 conclusion that laureths 4 and 23 are safe. This

8 is beginning a re-review. And when we re-review

9 this, the issue is do we expand it to this large

10 group of alkyl PEG ethers, which number 368

11 ingredients.

12 And, in addition to that, we have the

13 new formatted "Use and Concentration" tables, too.

14 So we should comment about that. That begins on

15 page 101.

16 So let's first make a decision whether

17 or not we want to reopen this with the intent of

18 making a marked expansion in a number of

19 ingredients.

20 And if we use the criteria before, when

21 we do these re-reviews, it should be --

22 quote-unquote -- "no-brainers," in terms of adding
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1 are sterols.

2 So there's -- Bart was having fun with

3 this, I bet, looking at all the chemistry.

4 So I'm looking at, let me see --

5 MS. WEINTRAUB: Dr. Marks, I just had

6 one (inaudible) comment here. My understanding is

7 that we've reviewed some of these things before.

8 So what are we doing? You know, I understand, you

9 know -- I know -- I do understand what we're

10 doing. I do understand the desire to be more

11 efficient, do more work when the ingredients are

12 related. But when we've already done that?

13 DR. BRESLAWEC: Well, Monice can tell

14 you exactly what number of the ones that we're

15 looking at we've actually already reviewed. And I

16 don't know the number offhand.

17 DR. SHANK: 82.

18 DR. BRESLAWEC: 82. And the total

19 number is --

20 DR. SHANK: 369.

21 DR. BRESLAWEC: 369. So we've

22 essentially evaluated the safety of parts of each
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1 of these groups, which are very similar, but 1 happen again? If they are part of --

2 (inaudible) that probably don't matter that much, 2 DR. BRESLAWEC: Well, I think that it

3 they're named differently. The dictionary has 3 was determined that they're a part of this whole

4 given them different names. And yet they're all 4 group. So I think that -- in doing that, that's

5 the same chemical structures. 5 when the Panel needs to make that determination.

6 We're trying to step back a little bit 6 So, are these groups similar enough that

7 and look at all the ingredients in our purview. 7 they can be grouped together? And are the data in

8 And when we approach their review, try to approach 8 each of the groups supportive enough of their

9 them in a chemically and toxicologically and 9 safety?

10 scientifically justifiable way. And this is one 10 That's what -- we think that the

11 such attempt. 11 structure, the logical structure is in place. We

12 These chemicals are, in our opinion, 12 think that there are data in place. But it's the

13 very similar. They're sub-groups, but they're all 13 Panel's decision to let us know if they think that

14 very similar. They've had different names. 14 approach makes sense, and if these ingredients are

15 We've reviewed and determined the safety 15 safe for use in cosmetics.

16 of critical ingredients in each of these groups. 16 We're trying to develop, and put forth,

17 And now we'd like to just step back and try to 17 a number of new approaches. And until we get some

18 have this group together in a logical way. 18 feedback from the Panel, we don't know which ways

19 MS. WEINTRAUB: And moving forward -- so 19 we're going. So this is really a very open

20 for these different sort of sub-parts in this 20 question.

21 whole group that we have reviewed again, does that 21 We think what we've proposed is

22 mean that that, sort of, in our office wouldn't 22 justifiable. But it's not our decision to make.
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1 DR. HILL: Yes, I mean, I will say that 1 1500 and above you probably have no worries as

2 I've encountered on a number of occasions in these 2 long as there's no means of ingesting much.

3 books, statements that they're structurally 3 But, again, there needs to be some

4 similar. And "similar" has no meaning when you 4 similarity from a biological point of view to

5 get down to biology. Only you can conclude 5 define "similar."

6 "similar" if you know that the biohandling is 6 So I'm troubled by the use of

7 similar, that small-molecule impurities or 7 "structurally similar" wherever it occurs, because

8 metabolites are identical and related. 1It's 8 I'm looking at, say -- "Okay. In what way?" And

9 basically a word that doesn't mean anything. 9 I'm not sure that question is being always asked

10 And I'm very attuned to the idea of 10 in a way that makes scientific sense.

11 "structurally similar," because this spring I 11 And, on that score, it's well and good

12 taught a graduate class, and that's a concept 12 that the Panel can provide input. But when we

13 that's been hammered heavily from a (inaudible) 13 have a book that has 300-and-some ingredients, and

14 thematics point of view in the drug discovery 14 we have two weeks to look at it, or three weeks to

15 process, and that was the focus of this course. 15 look at it, or less time to look at it, I'm not

16 And so people were doing data base searches, and 16 sure we had adequate time to -- and then the

17 identifying structures that were similar -- and, 17 process dictates that something moves forward.

18 at face value they were, in fact, similar. But 18 So the best was at least when we're

19 biologically, not at all. 19 looking at the ingredient lists today, and we're

20 And so what you would really want to 20 seeing what might be put into that group, we at

21 know is, is the biohandling consistent, if they're 21 least have the opportunity then to have some input

22 all molecular weight 5000 and above, or -- well, 22 into "this makes sense to group this," and this
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1 doesn't. So that's better. 1 DR. HILL: Because at a level we don't
2 But we get a book and a 60-day 2 chemically similar -- it (inaudible) we don't,
3 timeframe, or whatever it is for the next meeting, 3 really. What we care about is are there fragments
4 it's troublesome to try to get one's mind around 4 in the molecule that have some biological meaning.
5 how similar or dissimilar. 5 That's what we care about.
6 And, again, if it's a group of polymers, 6 And so, again, that's -- that's
7 and everything is 1500 molecular weight and above, 7 molecular toxicological similarity, which is what
8 I'd feel one way about it. As long as we can see 8 we really need to be concerned about. What's the
9 there aren't impurity issues -- process impurities 9 biohandling like? What are the likely substrates
10 or whatever -- that still need to be addressed. 10 biologically for sensitization? Or tumor growth
11 But in some other cases, things that look similar 11 promotion, or transformation of cells? Or any
12 on paper, because of vast differences in 12 teratogenic effects -- like that.
13 biohandling, vast differences in the biological 13 And I don't always see that logic
14 substrates, where any toxic effects from a 14 captured. And, again, "chemical similarity" has
15 molecular toxicology standpoint might be exerted, 15 no meaning if we're talking about safety
16 then "similar" is no longer similar. 16 evaluation from where I sit -- other than the
17 DR. BRESLAWEC: I think we've tried to 17 vapor pressure is the same and we could inhale it
18 make a point, when it's chemically similar, to say 18 or we couldn't. That's pretty much, chemically --
19 that it's chemically similar. And we're, you 19 and log P. I mean, if you talk about physical
20 know, very much aware of the toxicological and how 20 chemical properties.
21 it acts biologically aspect of it. And it's 21 DR. BRESLAWEC: From the perspective --
22 essential that that be -- 22 Dr. Marks, I'll stop if you -- from the
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1 perspective of grouping ingredients together for 1 DR. MARKS: Which one do you want to --
2 the purpose of review, we think that chemical 2 it doesn't matter.
3 similarity is a very good place to start. 3 DR. SHANK: Well, in 4, you see the
4 DR. MARKS: Okay. So, shall we proceed? 4 structures.
5 When you look on page 119 -- the report's number 5 DR. MARKS: Yes, okay. Well, we can do
6 page -- the previous reports -- they're pretty 6 it by 4.
7 much all similar. Safe. There's a couple 7 DR. SHANK: Or Table 9.
8 caveats, but it would pretty easy if we want to 8 DR. MARKS: Yes, Table 1 is shorter. We
9 include them in this large document, the way I see 9 can refer to the structure.
10 it. "Safe as used," the denatured alcohol was the 10 So if we go on page 71 -- this is the
11 one for methyl alcohol. 11 alcohol PEG ethers. And we don't have -- I'm
12 So shall we actually take a look at 12 going to assume that none of these have any
13 these groups and decide? Is that the best way to 13 caveats from the previous. Is there anything in
14 go, is just to go down the different groups and 14 here? There's a lot of ingredients, but is there
15 say, "Yes, there are no concerns within that 15 any reason that there should be concern about
16 group, " and proceed that way? Take the rest of 16 these? Based on the safety -- again, doing cross
17 the afternoon to do it, as far as individuals. 17 --
18 DR. SHANK: Individually, yes. 18 DR. SHANK: "These," meaning all of
19 DR. MARKS: So if you go on -- 19 them? Or --
20 DR. SHANK: Table 4. 20 DR. MARKS: Yes, all of them on page 71,
21 DR. MARKS: Table 4? Or Table 17 21 and --
22 DR. SHANK: Okay. 22 DR. SHANK: 72, 73 and 74°?
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1 DR. MARKS: Yes. We have mixtures. 73 1 endpoint here. But this is a logical way,

2 would be partially unsaturated. I'm going to hold 2 chemically, to look at it.

3 off for a second on branched, because at least 3 DR. SHANK: I think if you have polymers

4 this morning, Ron Hill, you raised issues about 4 of ethylene oxide, and if the number of moles of

5 branched compounds. 5 ethylene oxide is 12 or 13 or 14 -- I understand

6 So how about these alkyl PEG esters, and 6 what Dr. Hill is saying, but that kind of

7 the ethers, and the mixtures, the pareths. 7 similarity, I think, is very easy to accept.

8 DR. SHANK: Are the pareths the only the 8 And most of these are just that, where

9 only ones that are branched? 9 -- and there's a variation on the number of moles
10 DR. MARKS: Pardon? The pareths. 10 of ethylene oxide.

11 Because of irritation? Or -- 11 DR. HILL: Let me just say, in follow-up
12 DR. SHANK: Just because they have a 12 to my -- maybe you could call it a diatribe -- is
13 branch? We have a methyl group. 13 that I thought all the molecules in this report
14 DR. MARKS: So that would be -- on page 14 belong in this group.
15 73, that whole group of pareths. And your concern 15 So then the question is simply how do we
16 there, Ron? Because -- 16 capture the data in such a way that we -- what I
17 DR. SHANK: I'm not concerned. 17 lose, when the groups get this large, is to what
18 DR. MARKS: Oh, okay. Okay. Good. 18 extent are we -- not only to what extent are we
19 DR. SLAGA: I basically -- well, I 19 relying on read-across data, but basically, what
20 didn't study each one individually, but I like the 20 I'm going to need to do is make a table with 360
21 chemical summary. There's enough similarity. 21 molecules in it and look at dermal sensitization,
22 Granted, you know, biology is the 22 carcinogenicity, chronic oral tox -- for all of
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1 these. 1 compound, and then we want to extrapolate it to

2 And, ideally, it would be one of these 2 this mixture that has these other branchings and

3 nice PDF tables with the mini-structures in there. 3 so forth, then I'm troubled.

4 But when you click on it or drift over it, you can 4 And so that's the sort of thing, in

5 open it up and actually see the full-size 5 reviewing, from my perspective, so we can make a

6 structure. 6 confident conclusion "safe," or a confident

7 But I guess what I'm looking for is a 7 conclusion we're lacking data, when we're actually

8 monster spreadsheet or a monster table that allows 8 doing read-across, from a toxicology standpoint,

9 one to determine what is actually the nature of 9 does that read-across make sense? Biologically?
10 the read-across that we're looking at. 10 And so, like I say, what I find myself
11 Are there any branched-chains that have 11 doing, sort of done with some of these, is just
12 been considered? If so, what? 12 trying to make a big table. Here are all the
13 And then, from a toxicological 13 molecules. Here's dermal sensitization. Here is
14 standpoint, we're back down to what I talked about 14 dermal penetration. Here is -- something's known
15 earlier, which is when somebody did a tox 15 or not.

16 evaluation on a particular endpoint, what was the 16 And some of these books do have that
17 material that was actually studied. Because if 17 kind of a table -- not quite that way, but the
18 the mixture was studied, then you can at least 18 equivalent of that. I mean, you can't easily make
19 presume that if there was going to be any hit, it 19 such a monster table. But, effectively, in order
20 would show up. 20 --
21 On the other hand, if somebody's got a 21 DR. SHANK: We have -- Table 11 is just
22 toxicology study where they've studied a purer 22 --
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1 DR. HILL: Right. Right. And I like
2 that table. And I guess that's -- and I did think
3 it was excellent, myself, as well. That kind of
4 thing is very helpful, because you can see what
5 compounds were evaluated, what kinds of studies
6 were done. So, yeah.

7 But now we're looking at 360-some of
8 them. So actually --

9 DR. SHANK: Well, this is for the

10 80-some -- 82.

11 DR. MARKS: Right.

12 DR. HILL: Right.

13 DR. SHANK: And that's the read-across
14 base.

15 DR. MARKS: Right.

16 DR. SHANK: To incorporate the other.
17 DR. HILL: Right.

18 DR. MARKS: Other --

19 DR. SHANK: I haven't (inaudible) 241
20 (inaudible) .

21 DR. MARKS: Okay. So getting back. So
22 we have a lot of safety data, since about -- what?
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1 -- (inaudible), something like that, that we've

2 already reviewed.

3 Is there anything -- again, going back

4 to -- I'm now on page 73 -- we talked about the

5 branched alcohol. That's, I think, the last one.

6 How about the sterol and the dialkyl

7 ethers? Is there any concern there about that

8 group?

9 We're almost -- and that's the last --
10 and they're small numbers of ingredients in those.
11 But, again, can we use cross, read-across data for
12 sterol-containing PEG ethers? And the same with
13 the dialkyl PEG ethers?

14 DR. SHANK: Are you saying "sterol" or

15 "stearyl."

16 DR. MARKS: Sterol, S-T-E-R-O-L. That's

17 on page 74, Ron. Still on Table --

18 DR. SHANK: Sterol.

19 DR. MARKS: Yes.

20 DR. HILL: Okay, I was looking at page

21 98.

22 DR. MARKS: I'm on page 74, Table 1,
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1 data on those.

2 DR. MARKS: Right. So all these -- so

3 we can reopen and include all these ingredients.

4 And where we don't have prior reports we can use

5 safety assessments, we can just do read-across.

6 DR. SHANK: That's where I am.

7 DR. HILL: Yes, with the caveat that the

8 only branched one I see in the summary of the

9 previous reports is isostearyl -- which presumably
10 is a mixture. I'm just pointing that out.

11 DR. EISENMANN: So what type of data

12 would you like to see? Anything on branched.

13 I mean, before, you were discussing

14 dermal.

15 DR. HILL: Well, let me see --

16 DR. EISENMANN: Your focus was dermal.
17 Is that still your focus?

18 DR. HILL: I'm guessing we will find

19 that the vast majority is that's the only route of
20 exposure. I mean, I suppose we'll see them -- and
21 these are really widely used. So, I mean, I

22 suppose we could see them in mouthwashes or

1 still, at the end of Table 1.

2 DR. SHANK: And you're saying "sterol."

3 DR. MARKS: That's what it is up there.

4 DR. SHANK: "Stearyl." Well --

5 DR. MARKS: Sterol.

6 DR. SHANK: One is the poly-ring

7 structure, like cholesterol and hormones and

8 stuff.

9 DR. MARKS: Right.

10 DR. SHANK: That's not here.

11 DR. MARKS: And is that --

12 DR. SHANK: But you're saying --

13 DR. MARKS: It says, "Sterol-containing

14 PEG ethers." 1Is that incorrect?

15 DR. HILL: No, that's correct. The

16 laneths -- the structure's on page 98.

17 DR. SHANK: Oh, okay.

18 DR. MARKS: So any concerns about those?

19 DR. SHANK: But we did the laneths. I

20 mean --

21 DR. MARKS: Yes.

22 DR. SHANK: -- I know, because we have
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1 toothpastes or -- but still, I'm guessing mostly 1 first I thought it was going to be alphabetical.
2 dermal or mucous membrane exposures, right. 2 But then I see it begins with laureth-4 and -23,
3 So, I'm still looking to see what else 3 of course. And then we go into -- this is page
4 was there before. Because I don't see 4 101. Then we go to page 106, and we capture other
5 hexyldeseths, for example. Maybe they're there 5 laureths.
6 and I missed them. Not there. 6 MS. FIUME: Page 106 starts Table 6.
7 DR. MARKS: So, Ron Hill, would you just 7 The difference between the two of them is Table 5
8 want to continue with all these ingredients, but 8 are the ingredients that have been previously
9 the branched alkyl PEG ethers? You raise a little 9 reviewed. They have historical data. Whereas
10 red flag on that? 10 Table 6 are all the new ingredients.
11 DR. HILL: Yeah, but, I mean, I'm of the 11 DR. MARKS: And that's in -- so that
12 general mindset that if they're out there on the 12 addresses the question this morning about -- I
13 market, then we should -- because this is -- we're 13 think, Rachel, you had, the old use and
14 at 1983 was the original report, if I'm not 14 concentration data, in Table 5. Okay.
15 mistaken. 15 We can come back to these branched alkyl
16 So anything that's known about, really, 16 PEG ethers. Why don't move on in terms of the
17 (inaudible) -- I mean, these large molecular 17 comments about -- they were favorable. I think
18 weights, 11, 23, you know, above 330 -- yes, I'd 18 everybody was favorable on doing this new
19 be interested in what might be known about what 19 presentation of the data tables with "leave- on,"
20 happens to these things. 20 "rinse-off," and then switching to "important
21 DR. MARKS: In Table 5, is that 21 exposures" -- eye, inhalation, ingestion, dermal,
22 organized in the same way? It looks like -- at 22 et cetera.
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1 Any comments? Further comments, looking 1 MS. FIUME: (inaudible)
2 at this? 2 DR. SHANK: Okay. Thank you.
3 DR. SLAGA: I think it's a very nice way 3 DR. HILL: Yes, he had some statements
4 to look at it. 4 in one of the transcripts -- and I have no
5 DR. SHANK: I have one -- on the "use" 5 recollection of which one -- on that subject, and
6 tables, the new format, "leave on," "rinse-off," 6 difference in dermal penetration characteristics
7 et cetera. They have "dermal," then under dermal 7 in the underarm, compared to other areas of skin.
8 is "deodorant, underarm." Why is that different 8 MS. FIUME: Yes. I remember (inaudible)
9 from dermal? 9 propylene glycol. But he actually referenced a
10 MS. FIUME: I just know that from the 10 previous, I think it might have been a publication
11 past reports, and I think it may have propylene 11 by Dr. Anne Marie Api.
12 glycol, that Dr. Belsito was concerned because 12 DR. HILL: Yes, it was the quantitative
13 these deodorants could be an occluded type of 13 risk assessment presentation, and he was talking
14 application, rather than a moisturizer on the 14 about that (inaudible).
15 skin. So I didn't want to lose that information. 15 MS. FIUME: Yes.
16 DR. SHANK: Okay. 16 DR. MARKS: Further comments about the
17 MS. FIUME: But we're open to any 17 --
18 comments -- 18 DR. SHANK: In the actual report there's
19 DR. SHANK: I just wondered why. 19 a lot of this italicized summaries. Can't that
20 MS. FIUME: That was why. 20 just be replaced by a table -- what is it, Table
21 DR. SHANK: That stuck out from all of 21 11? Just refer to Table 11, that the previous
22 the others, and I wondered what's your reason. 22 data is summarized in Table 11? And then you
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1 don't need any of this italicized material. 1 you mind mentioning -- I don't -- I'm more than
2 You can read it much -- in the tabular 2 happy to take the italics out, but I would just
3 form, you can read it much faster. Just a 3 not like to do it without its being discussed
4 suggestion for consideration. 4 (inaudible) panel (inaudible).
5 The discussion should have the caveat 5 DR. MARKS: Right. So we can bring that
6 that some of these can increase skin penetration 6 up tomorrow.
7 of other ingredients, and that the ingredients 7 DR. HILL: What I was going to say --
8 shouldn't contain 1,4-dioxane or ethylene oxide. 8 this is coming out of some -- what? -- 1983
9 And then -- 9 report, and there was one place I noticed it, but
10 DR. SLAGA: That will be in the 10 think there are others.
11 discussion. 11 If you look at page 12 of the report,
12 DR. SHANK: In the discussion. And then 12 which is book page 47. And I know we had this
13 the standard aerosol boilerplate. 13 whole "we don't convert units" discussion, but it
14 DR. HILL: One thing I noted -- 14 says, "The percutaneous LD50 of laureth-9 was.93
15 DR. MARKS: Monice, I'll let you 15 ml/kg." But laureth-9 is probably not a liquid.
16 continue writing. I'll put, Ron, just your 16 So that probably means that they made a solution
17 comments there. 17 of some particular percent, and then that number
18 DR. SHANK: Okay. 18 traces to that solution, I'm guessing.
19 DR. MARKS: They're quite appropriate in 19 And so that's totally uninformative, as
20 the discussion. You'll have that, Monice. I'm 20 to what the actual dose was. And so I don't if,
21 going to Put Ron Shank's discussion points. 21 parenthetically -- in some other places it is in
22 MS. FIUME: Dr. Marks, tomorrow would 22 milligrams per kilogram, and maybe this is a
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1 liquid, and maybe this is neat. 1 statement. This is page 10 of the report, on
2 MS. FIUME: I will check it. 2 cetearyl alcohol. That's a mixture of two that
3 DR. HILL: And also, if there's any 3 are actually listed on -- ones on that page, right
4 information as to -- and this I encountered a lot 4 below, cetyl. And stearyl's on the next page.
5 of places in reports we've seen on dermal 5 And that might apply to cetear -- it
6 penetration, is the size of the area of skin that 6 probably does apply to ceteareths, too. So -- you
7 is actually dosed matters, when you consider the 7 have a red flag where we really don't need it, if
8 equations for flux -- passive diffusion flux, or 8 you just make the comment that these are -- it's a
9 even not passive. The size of the exposed skin 9 mixture of these other two ingredients, and those
10 matters. And if that can be indicated -- I think 10 have been tested.
11 we started doing that in some cases. 11 DR. MARKS: Okay. Any other comments?
12 It may not always be available. In 12 So, tomorrow I will make a motion that we reopen
13 fact, I'm sure it's not always available. 13 this 1983 report on laureths-4 and -7, with the
14 DR. MARKS: Any other comments? 14 express purpose of expanding it into the alkyl PEG
15 DR. HILL: There's a place where -- I'll 15 ethers, of which there are 368 ingredients. A
16 just make note of this -- "animal toxicology data 16 number of them, 82 to be exact, were reviewed
17 were not available on cetearyl alcohol." But 17 already. And we would proceed forward to having a
18 that's just actually a mixture of two other 18 draft toward the expectation that we're going to
19 alcohols that there was data on. 19 have a "safe" --
20 So, unless would be proposing some 20 DR. HILL: Kevin Fries is not in here,
21 positive or negative synergy, that could at least 21 is he? But, Bart, you might take note of this.
22 be mentioned so you don't have that red-flag 22 These come at a cost, but in the drug
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1 creation process, there are multiple vendors that
2 have these software packages where you have a
3 molecule, and then, basically, annotation. So
4 data from everything from -- well, say, metabolism
5 in cells expressing certain P450s, to what's been
6 learned about toxicology, to what's been learned
7 in preclinical pharmacology assessments in a
8 variety of species, et cetera. So it provides a
9 way of making these monster tables that I'm
10 talking about, where you have multiple molecules
11 and multiple characteristics that are basically
12 annotated in.
13 And I don't know -- I'm not talking
14 about this month, or even maybe this year, but
15 somewhere down the line people could begin to
16 think about using the software that's already out
17 there to provide a way to create these monster
18 tables in a way that we could actually access and
19 use. Probably it demands having laptops in her --
20 to discuss, and easily see where we're relying on
21 read-across, and what read- across data we're
22 relying on.
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1 issue a tentative amended safety report on this if
2 they wish to.
3 DR. SLAGA: I think I have the same
4 issue. We're reopening a report called
5 "laureth-4," and changing the title -- is that
6 correct? Isn't that a new procedure for us?
7 DR. BRESLAWEC: We have done this in the
8 past.
9 DR. SLAGA: We have?
10 DR. BRESLAWEC: We've done it with
11 trimoniums, where we reopened the cetrimonium.
12 DR. SLAGA: (inaudible)
13 DR. BRESLAWEC: Yes. It was called
14 "cetrimonium, steartrimonium," and we renamed it
15 "trimonium." So that's not unusual.
16 DR. SLAGA: That's also this
17 (inaudible) .
18 DR. BRESLAWEC: But this would be the
19 case here, too.
20 DR. SLAGA: Before June 2010, we hadn't
21 done that.
22 DR. BRESLAWEC: I think we did that the
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1 DR. HELDRETH: That is something that
2 we're already considering.
3 DR. HILL: Okay.
4 DR. HELDRETH: And working on down the
5 road. I mean, it's going to take awhile. But
6 eventually it will be a beautiful map of the
7 structures, and you can just hover over it, and
8 you'll have all the details you want. But we're
9 just not there yet in development.
10 DR. HILL: And, again, I was just
11 pointing it out, because I figured you were
12 already thinking about it. 1It's just to note that
13 other people have grappled with similar issues,
14 and the technology's probably there to grapple.
15 I'm sure at a cost, but I think that cost has come
16 down a lot from what it was 15 years ago.
17 DR. BRESLAWEC: Dr. Marks?
18 DR. MARKS: Yes.
19 DR. BRESLAWEC: I want to point out --
20 this is certainly for the Panel's discretion --

21 that the Panel could consider this a draft report,
22 and evaluate it as such, and choose to propose to
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1 last time, with the trimoniums.

2 DR. SLAGA: And that's still an active
3 document.

4 DR. BRESLAWEC: It's still an active

5 document .

6 DR. SLAGA: Have we concluded a document
7 where we've actually rereviewed something and

8 changed the name at the top of it?

9 SPEAKER: (inaudible)

10 DR. BRESLAWEC: I don't know the answer
11 to that.

12 MS. BECKER: The myristates we changed
13 -- reopened to add and change the name.

14 DR. SLAGA: Okay. Thank you.

15 DR. MARKS: Do you like the new name?
16 Yes.

17 DR. HILL: We might have done that with
18 the hydrotropes. Is that one completed?

19 DR. BRESLAWEC: That one? Yes. Well,
20 we've been, I think, doing it more than before.
21 DR. HILL: Okay.

22 DR. BRESLAWEC: But that's based on my
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1 level of knowledge historically. 1 (inaudible) .
2 DR. HILL: In that regard, do you think 2 DR. HILL: Okay, so let me be blunt --
3 you've captured most of the data that's out there 3 MS. FIUME: Did I miss something?
4 to be captured? 4 DR. HILL: -- and say -- no. I have
5 MS. FIUME: For this report? I did an 5 this book in my possession, maybe a little over
6 extensive search on all of the ingredients. 6 three weeks, maybe it's as much as four, but a
7 DR. HILL: That's what I got. 7 little over three weeks. And this is again, it's
8 MS. FIUME: I did note that there is one 8 a situation where a lot of information to get
9 item, steareth-3, that I did not bring in on 9 one's head around to reach a conclusion.
10 carcinogenicity which I will add. 10 And the usual procedure is -- I mean, I
11 But otherwise, as far as I could find -- 11 can go out and get the book online, but I lose
12 I did put my search strategy. I've searched all 12 whatever I've written in the book until I get the
13 the data bases. And as far as I can find, this is 13 book back -- which, in this case, would probably
14 the information available. When I did my search, 14 be about five weeks. And then I have another
15 I did start at whatever the old report was. I 15 compressed timeframe to look.
16 might go back a year or two to make sure I 16 So, I don't know, I was going to write a
17 captured anything that may have been missing from 17 note in the cover of this one, "Please send the
18 that report. So the in-depth information was from 18 book back to me just as soon as you're finished
19 whenever the original report was issued -- on the 19 looking through my comments," or something like
20 ingredients that were reviewed. 20 that.
21 If it was new laureth, then I did a 21 MS. FIUME: And --
22 complete search. 1It's generally pretty much 22 DR. HILL: I don't know. I mean, this
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1 is something for discussion, to talk about. 1 "Both methoxyethanol and methoxydiglycol
2 Because I have to leave my book, but I won't see 2 are not permitted for use in cosmetics in Europe,
3 it again until it gets sent back. I can pull up 3 and both are developmental toxicants.
4 online and go through, which is fine. 4 "As indicated on page 6, the functions
5 MS. FIUME: From my aspect, I made my 5 reported for the methyl ingredients which are
6 comments. I take care of all comments as soon as 6 solids and humectants are different than the
7 the Panel meeting is over. So, I'm done with it. 7 functions reported for the majority of the other
8 DR. HILL: And I'm not proposing to give 8 ingredients included in this report."
9 FedEx more money. It can go in snail mail. 9 So that was one item brought up by the
10 DR. MARKS: Did you have another 10 counsel for the Panel's input.
11 comment ? 11 DR. EISENMANN: I mean, the -3 has been
12 MS. FIUME: I did. We received counsel 12 tested. So if we know -- and so I don't know if
13 comments last week, and there are two issues that 13 we've had a chance and see the purity of what the
14 I want to make sure you're aware of. The first -- 14 -3 is, you know, and the tests that were done.
15 I'll just read it as they have it. "Please 15 That information is available.
16 consider removing PEG-3 methyl ether, PEG-4 methyl 16 So I have gone back to the companies who
17 ether, the PEG methyl ethers and methoxy PEG from 17 list a supplier and tried to get -- they're in
18 this report. As these ingredients are all defined 18 Japan, and I haven't heard anything.
19 as having an average number of ethylene oxide 19 You know, if the definition could be
20 units, they have the potential of containing 20 changed, equal -3, you're all right. You know,
21 methoxyethanol, and methoxydiglycol, both of which 21 because it's an average. We're most concerned
22 are in the dictionary. 22 about the -3 and the -4.
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1 MS. FIUME: The purity of that 1 leaves it open to having the smaller ones in.
2 ingredient, according to the test paper read, that 2 Actually, you know, I would love to get in touch
3 was very -- 99.9, or 98.7 percent pure. So, I 3 with the company and find out. Maybe we need to
4 mean, if they're using the pure, which it may be, 4 change the definition.
5 because I looked on their website, and they're 5 DR. SHANK: We've already considered
6 using the name "triethylene glycol" (inaudible) 6 that in the original documents.
7 rather that PEG-3. So -- I mean, you could also 7 DR. EISENMANN: Those, we didn't have a
8 handle it that way that, you know, you expect it 8 report originally on those compounds.
9 to be the purity, same purity as what was tested. 9 DR. BRESLAWEC: You have considered
10 You could deal with it that way, too, 10 something very similar, with --
11 without (inaudible) . 11 DR. SHANK: We've considered these
12 DR. SHANK: And this group said that 12 impurities in other ingredients before, as
13 this is a developmental toxicant? 13 impurities. But the compounds were tested for
14 MS. FIUME: The methoxy ethanol and 14 reproductive toxicity, developmental toxicity, and
15 methoxy diglycol. 15 the results were negative, indicating that the
16 DR. SHANK: But those are impurities. 16 impurity was at an acceptable level, it was not --
17 MS. FIUME: They are possible 17 DR. EISENMANN: I don't think you've
18 impurities. They're not even, I don't believe, 18 done the methyl. I have no concern with the
19 definite impurities, right? Are they definite 19 larger ones. It's only the methyls.
20 impurities? 20 DR. SHANK: Methoxyethanol?
21 DR. EISENMANN: Well, it's defined as an 21 DR. EISENMANN: Yes.
22 average of 3. So those two small ones, that 22 DR. SHANK: We considered that.
Anderson Court Reporting -- 703-519-7180 -- www.andersonreporting.net Anderson Court Reporting -- 703-519-7180 -- www.andersonreporting.net
PCPC Meeting day 1 Breakout Session -- June 28th Page: 182 PCPC Meeting day 1 Breakout Session -- June 28th Page: 183
1 DR. EISENMANN: Yes, as reproductive -- 1 have methoxy ethyl.
2 for ethoxyethanol, the conclusion is "unsafe." 2 DR. BAILEY: So you're proposing that
3 You haven't reviewed methoxyethanol. And it's 3 (inaudible) stated in the (inaudible)?
4 (inaudible), special report. So I'm fine with 4 MS. FIUME: Into the discussion.
5 saying the -3 is, you know, safe -- you know, 5 DR. MARKS: So do we have that captured,
6 based on the purity of the material as tested. 6 between those? So the ethylene oxide, the
7 And that if cosmetic ingredients are that purity, 7 dioxane. And then you would include also, in
8 then you're okay. 8 that, Ron, the methoxy?
9 MS. FIUME: In the past we have made 9 DR. SHANK: Well, that note there says
10 statements that -- it's on the bottom of page 5, 10 methoxyethanol has an impurity.
11 "In past assessments CIR has acknowledged the 11 DR. MARKS: Mm-hmm.
12 possible presence," and it names the impurity, 12 MS. FIUME: And then I just wanted to
13 and, "The Panel has stated that cosmetic 13 point out the other comment. It says, "If the
14 preparations should not contain these impurities." 14 methyl group ingredients are removed from the
15 So it has been handled in the past. 15 report."
16 This could very easily go in the discussion. 16 "Regardless, the CIR Expert Panel should
17 DR. MARKS: Well, that's what Ron 17 be asked if a statement that extends the report
18 mentioned right in the beginning, that the 18 conclusions to other alkyl PEG ethers in the same
19 discussion should include that sort of thing in it 19 family that's in this report, according to the
20 -- the ethylene oxide and the dioxane. You 20 dictionary, in the future should be added to this
21 mentioned both of those, Ron. 21 report?"
22 DR. SHANK: I had those, but I didn't 22 Let me re-read that. That didn't sound
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1 right. Basically, they're asking you to do 1 to do with what might have been there on the end.
2 something like we did in the propylene glycol 2 DR. EISENMANN: Right. So the ends
3 report, that is, make a statement that if 3 would have to be the same as what you've already
4 additional ingredients of the same families are 4 reviewed.
5 added, with just a different chain length, just a 5 DR. HILL: Right.
6 different length, would they also be covered by 6 DR. BAILEY: So, basically, you could
7 the conclusion? 7 say that the conclusion would be any additions to
8 DR. MARKS: Are you talking about the 8 the groups in this report, where you have blah,
9 sum? 9 blah, blah-X, would be --
10 DR. EISENMANN: What you've done for 10 DR. HILL: Additional (inaudible)
11 PEGs and PPGs. So if you add another stearic-N 11 repeating units, basically.
12 that's not currently in the dictiomnary, that it 12 DR. BAILEY: (inaudible) that's
13 would be covered. But it would have to be in the 13 important. Something that would link it back to
14 same group. 14 those groups. That shouldn't be difficult.
15 So it's a little more complicated in 15 DR. HILL: I would be good with that.
16 that, you know, it wouldn't say another chain 16 DR. MARKS: So do you want to -- how do
17 length that you hadn't reviewed. 17 you specifically want to do that, John? It's in
18 DR. HILL: Yes, because what we just did 18 that letter. So that's an important discussion
19 was actually the number of monomer units in a long 19 point tomorrow, I think, when we reopen it.
20 polymer. 20 DR. BAILEY: Right. It would be an
21 DR. EISENMANN: Right. 21 addition to the conclusion, you know, just like
22 DR. HILL: And that didn't have anything 22 we've done for the others (inaudible). But, you
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1 know, within the scope of the groups considered in 1 DR. HILL: Well, I think what we were
2 this report, you know, the addition of other 2 talking about was additional monomer units to the
3 substances where n varies, or something like that. 3 polymeric portion. So, in other words, if the
4 I don't know. We'd have to play with the words. 4 number of glycol units was expanded, that would be
5 DR. MARKS: Do you want to give me that 5 okay.
6 for tomorrow? 6 But it shouldn't be construed that you
7 DR. BAILEY: Yes -- 7 could now add some exotic new, highly-branched and
8 DR. MARKS: Or do you want me to just -- 8 unusual alkyl terminal group.
9 you want to give me that tomorrow, and I'll go 9 DR. MARKS: How did you say that? You
10 ahead and. 10 said "monomers."
11 DR. BAILEY: Well, maybe Monice and I 11 DR. HILL: Yes.
12 can work on it. 12 DR. MARKS: But simple.
13 DR. MARKS: Okay, so we want to extend 13 DR. HILL: Link them by added monomer
14 it -- 14 units in the polymeric portion, is what I was
15 DR. BAILEY: (inaudible) just makes 15 trying to capture.
16 sense. 16 DR. MARKS: Okay. Well, I'll -- if you
17 DR. MARKS: -- future alkyl PEG ethers, 17 could get me, Monice, John, how you would phrase
18 essentially. 18 that, at least that will be a beginning point.
19 And, really, the only difference 19 And we won't be surprised to see it.
20 basically is the alcohol gets larger or whatever. 20 Now, we need to go back to your
21 That n would be any alcohol. 21 suggestion as to whether we go to a draft amended
22 DR. BAILEY: Right. 22 report, or we issue a tentative amended report.
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1 And I think there is so much discussion, so many 1 DR. SHANK: Given that option, needing

2 large -- such a large number of ingredients, and 2 the 60 days.

3 also the new way with the use tables formatted, 3 DR. BRESLAWEC: The next meeting, you

4 that I think we prefer to see a draft amended 4 will not see this again, no matter what you do.

5 report, rather than leap right into a tentative. 5 (Laughter) It's not going to

6 But I'll leave -- I'm usually the one 6 happen.

7 that likes to push things forward, and I'm sort of 7 DR. HILL: We're salivating over having

8 holding up. So, Ron, Ron and Tom, how would you 8 360 --

9 like -- do you want to see the next as not just a 9 DR. MARKS: So, how do you want me to
10 draft but with the idea that this would be the 10 propose this? In our flow sheet, this would be
11 tentative amended report? 11 the draft amended report. Yes.

12 And then, I guess, the next meeting 12 DR. HILL: That's fine.

13 would be to issue the final. So we only get one 13 DR. BRESLAWEC: But you'd want to issue

14 look at this tentative amended. 14 a draft report. Because what you would say is,

15 DR. BRESLAWEC: I don't think that we 15 this is, in fact, the draft report.

16 would have the time to make the changes necessary, 16 DR. MARKS: Well, that's what I'm

17 and to get 60 days' worth of comments on it before 17 asking.

18 the next, August, meeting. 18 DR. BRESLAWEC: That's what you're

19 So if you issued a tentative report, 19 asking, right.

20 you'd have ample time to look at it, and maybe 20 DR. BAILEY: But if this isn't going to

21 issue a final in December, which would sure be 21 be on the table until December, it gives everybody

22 nice. 22 lots of time to do what we need to do. It gives
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1 you the option, until December, to go one or go 1 would consider as a tentative?

2 the other way -- which I think would be a better 2 DR. BRESLAWEC: You'd be issuing a

3 place to be. See which way it goes. 3 tentative.

4 DR. MARKS: So, which way? Do you think 4 DR. MARKS: No, this is a draft.

5 it should be a draft amended report? Or a 5 DR. BRESLAWEC: This is a draft. You'd

6 tentative amended report? 6 be issuing a tentative. It would be published.

7 DR. BAILEY: Tentative. I think 7 It would have 60 days for public comment.

8 tentative. Because then you have the option in 8 DR. HILL: Okay.

9 December to make it a -- what? -- a tentative 9 DR. BRESLAWEC: We take the comments
10 final? 10 that have come in. We incorporate them into a
11 DR. BRESLAWEC: Not a tentative final. 11 draft final report. That's what would be sent to
12 DR. MARKS: That would be a final. So 12 you.

13 what we see in -- although we could do a lot of 13 You would discuss in December. If you

14 discussion, in point of fact, it wouldn't make any 14 like it, fine. 1If you don't, it shows up again in

15 significant -- anything other than editorial 15 March. I mean, that's --

16 changes, that's the final. 16 DR. HILL: Well, okay, so what I'm

17 DR. BRESLAWEC: But, again, the point is 17 trying to clarify is simply with what level of

18 that you would have ample time. I mean, we would 18 certainty does the conclusion have to be --

19 not wait until 30 days before the meeting to mail 19 DR. MARKS: So here's the step we're

20 this one. That's not the intent. 20 taking now, if we do that. We're right here, to

21 DR. HILL: The only downside I could see 21 where this would be the draft report. And the

22 to that is -- okay, so the next -- this one we 22 next report we see is basically would be the draft
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1 final report, and there would not -- you know,

2 obviously, we could change it any way we want.

3 But what Halyna is suggesting, as I understand, is

4 just skip this, the revisions of this, to the

5 draft.

6 DR. BRESLAWEC: I think you have to, in

7 making that decision, I would suggest that you

8 look at the information. And if you feel it is

9 adequate to constitute a draft report, proceeding
10 with the strategy.

11 If you think there is additional

12 information out there that you want to reconsider

13 in a draft report, then you ask us to issue a

14 draft report.

15 If you think that the information in

16 here is probably what exists, then, based on the

17 search strategy, and your discussion and your

18 concern for the safety, then you certainly can

19 issue a tentative report.

20 DR. HILL: We just had the discussion a

21 few -- a short while ago as to what I would like

22 to see additional, that I doubt is public domain
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1 conclusion.

2 DR. MARKS: You need a conclusion.

3 We've got to say -- that's exactly right. And we

4 haven't seen the extent of the discussion,

5 although we have the points.

6 DR. SLAGA: Yes, we almost have to have,

7 tomorrow, discussion to do that. We can't do it

8 right now.

9 DR. MARKS: So I think what my sense is
10 -- and particularly with the other changes -- we
11 would reopen with the idea that the next document
12 we see 1is the draft amended report. And all of
13 these things will be included by then.

14 And we don't have to have the conclusion
15 for that, although we're leaning toward "safe" for
16 all these, with the exception of Ron, and what you
17 said. I think that's where we'll get to the

18 specifics.

19 Does that sound okay?

20 DR. SHANK: It does to me.

21 DR. MARKS: Let's see. Okay. 1It's

22 where we're leading.
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1 so it wouldn't have shown up in the search
2 strategy.
3 So, I mean, if I had to write a
4 conclusion right now, in my mind "insufficient
5 data," would include some of these ingredients.
6 And it may land that way. In which case you --
7 And that's the trouble with grouping. I
8 mean, it's a fundamental trouble with grouping in
9 that if there's some of them that are
10 insufficient, and others that are quite
11 sufficient, abundantly sufficient, then you're
12 stuck -- you know what I'm saying? You can't say,
13 "These are good, these are not."
14 DR. BRESLAWEC: Actually, we've issued
15 --
16 DR. HILL: Or can we?
17 DR. BRESLAWEC: Yes.
18 DR. HILL: Okay.
19 DR. MARKS: So you want the next
20 rendition? This is going to be a draft tentative
21 amended report?
22 DR. EISENMANN: But you need a
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1 Okay, we'll see how the discussion goes
2 tomorrow. Since I'm the one that makes the
3 motion, after I move to reopen it, then we will
4 see how it goes.
5 Any other comments? Okay. I kind of
6 like the idea. I want to see the table. Okay,
7 next—one—fs Methyl Acetate— Simple Acetate Esters
8 and Relevant Metabolites, Pink 2 A-draft
9 tentative report of this was issued at the April
10 . £ thi it 1 ffici 5
11 Announ ment—foxr f—]'l a tat at—th lr\-igh st
3 We got more data, and now I think that's
4 safer And-so—we could issue o tentative report,
15 thesg ingrediente—as—saf as—used
16 DR-—SLAGA:+ Goed—
17 DR—MARKS:+ Any comments?
18 DR-—SLAGA+ Net—here-
19 DR-—EISENMANN: Just—wy material — you
20 know, the butoxyethanol has a different
a1 .
22 tal 'Inv-i n—for-th a tat £ mak it-—refl t-that
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1 Belsito? 1 safe. This is a re-review of that report and what
2 2 we received was a large draft including expansion
3 3 to the alkyl PEG ethers. There were over 300,

4 4 about 368 of these ethers, that this draft report

5 5 included, and a large number of those had been

& 6 previously reviewed and had conclusions of safe,

7 7 82 to be exact. So our team felt that we should

8 caprylate, stearyl palmitate, stearyl stearate, 8 reopen and I'll move that we reopen this report

9 stearyl behenate and stearyl olivat We have 9 with the purpose of issuing a draft amended report
10 included all of those, looked at the data and felt 10 that included the original laureth-4 and -23 but
11 that the data was sufficient for the stearyl 11 expanded to include this large number of alkyl PEG
32 heptanoate and the add-ons safe -as used;, and 12 ethers. Within this document we saw the new use
13 that'ls—a—metion~ 13 table format and we've commented about that before
14 DR-—BERCFELD+ Is there a ceceond? 14 and we like that as long as we have the backup
15 DR-—MARKS: Second- 15 more detailed tables which we will have access to.
16 DR. BERGFELD: Is there any discussion 16 We also felt that perhaps as we've done
17 about-this document and these ingredients? Seeing 17 with the PEGs and the polyethylene glycols, that
18 noneI'1ll call for th in-vote. All those-in 18 we could expand the conclusion in the future to
19 favor of approval? Thank you. Unanimous. 19 extend to alkyl PEG ethers, the monomers that were
20 Re-Reviews. Alkyl PEG ethers. Dr. Marks? 20 not mentioned in this 368, and it could be
21 DR. MARKS: In 1983 the CIR published a 21 something to the effect that this assessment is
22 report on laureth-4 and -23 finding that they were 22 intended to address future alkyl PEG ether
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1 cosmetic ingredients that vary from these in this 1 irritating.

2 assessment only in the number of ethylene glycol 2 In Table 6 we liked the new approach to

3 repeat units. So we move to reopen and to expand. 3 presenting how these ingredients were used. We

4 DR. BERGFELD: Second? 4 were all a little confused about the first table

5 DR. BELSITO: When you reopen have you 5 which was the totality of all cosmetic

6 decided whether there is additional data or you're 6 ingredients, not the totality of cosmetic products

7 thinking this would be safe as used when 7 containing these ingredients and we had

8 formulated not to be irritating? 8 recommended that that be deleted from tables.

9 DR. MARKS: We actually felt it would be 9 We're not really interested in how many cosmetics
10 a draft amended report so we'd like to see the 10 that exist that are hair sprays, we're interested
11 next draft with it and then subsequently have the 11 in how many hair sprays would contain these
12 tentative draft amended report with a conclusion. 12 ingredients, so that as just minor tweak.

13 Yes, safe and not irritating would certainly be 13 Then we thought in the discussion in
14 acceptable. 14 these PEGs there had been discussions about
15 DR. BELSITO: My group felt that with 15 various contaminants in all the documents that
16 all the data we had, first of all, we'd like to 16 preceded them. The specific ones that came up
17 congratulate the triumvirate of writers who put 17 were 1, 4-dioxane, ethylene oxide, BHA,
18 this together, Monice, Christina and Bart. This 18 formaldehyde, peroxides, methoxyethanol and
19 was really truly fantastic, probably the best 19 methoxy diglycol, and those just needed to be
20 document I've ever seen for a first draft for such 20 brought in to the documents, particularly the
21 a cumbersome document. We felt we probably could 21 discussions, and we agree with the expansion of
22 go ahead safe as used when formulated not to be 22 PEG-X going into the future.
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1 DR. SNYDER: Second. 1 previous comments and I think that it is a good

2 DR. BERGFELD: You're seconding it? We 2 example of how we can handle a large number of

3 have one motion and then we have another motion. 3 ingredients very thoroughly.

4 There was no second on yours so this is a second 4 DR. LIEBLER: I could try and come up

5 to move forward as safe. I'd like to ask you if 5 with a different way of saying that, but it's

6 that's agreeable? 6 terrific work by the staff and it really helps us

7 DR. MARKS: Yes. It was safe to be 7 deal with complex families of compounds.

8 nonirritating. The only other editorial comment 8 DR. HILL: I think most of my concerns

9 we had was that in the text there was a lot of 9 and issues were expressed yesterday to the

10 duplication of Table 11 on page 119. We really 10 writers. The only thing that I noted in

11 like Table 11 so we would suggest saving print and 11 particular at the risk of sounding like a broken

12 text by just referring to Table 11. It's a great 12 record is the only laureth with a branch chain

13 table. That's the one where previously reviewed 13 that's specifically cited in terms of toxicology

14 ingredients are summarized quite nicely. 14 in this table is isostearyl which is probably the

15 DR. BERGFELD: Since this is a pivotal 15 omega-1 group, but there are others that we're

16 document, I would like to go around the room and 16 considering here. So if we don't have any data, I

17 ask all the panel members if they have any 17 have to carefully consider what we can infer

18 specific comments. I'll start with Curt. 18 lacking any information on the ADME and I need to

19 DR. KLAASSEN: I loved reading this 19 go and look in great detail at what's here on the

20 document. It was very nice. Overall it's very 20 biotransformation because there are molecular

21 good, so no problem. 21 weights in the lower end where we could expect

22 DR. SNYDER: I concur with other 22 systemic exposure and definitely penetration
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1 through skin. 1 DR. HILL: At this point I have no idea

2 The other thing, and I think we made 2 other than I'm tossing it out there. If there is

3 this clear, to capture in the conclusion where we 3 any additional data out in the industry world as

4 talk about future polymers that we were only 4 to what's known about the biohandling,

5 talking about the addition of monomers at that end 5 specifically the biotransformation and anything

6 and not substantive changes to what's on the end 6 that might be generated thereby that we might like

7 of the molecules. 7 to see that data. It would help in the

8 DR. SHANK: The report is in very good 8 deliberations.

9 shape, the table is extremely helpful and I like 9 DR. ANDERSEN: I think, Ron, that is

10 the report. 10 exactly the benefit of offering those comments,

11 DR. SLAGA: The same. The staff did a 11 that it's out there now and if there are data that

12 superb job on this. 12 can further inform that, the industry would be

13 MS. WEINTRAUB: I think it was a very 13 well advised to make that available.

14 impressive job and as you said and I'm 14 DR. BERGFELD: I'm trying to remember if

15 reiterating, the quality of all of the reports is 15 we've voted on this because we've had so much

16 really exceptional. I really like this format. I 16 discussion.

17 thought it was very accessible and clear. 17 DR. ANDERSEN: No, we haven't yet.

18 DR. KATZ: I really don't have anything 18 DR. BERGFELD: I'd like to call for the

19 else to add. Everybody has gone around the room 19 vote then. All those in favor please indicate by

20 and said the same thing. 20 raising your hands. Thank you. A pivotal

21 DR. BERGFELD: I want to ask Ron Hill 21 document for us for the future.

22 what we're to do with your concern. 22 Then Dr. Andersen, the review summaries
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“On—the—basts—ofthe—avaitable—informations—the Panelconciudes that
isostearfcAcidissafeas—acosmetic ingredient in—the present

4 af and "
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Subjeet—to-minor—revisions—and-theaddition—of o BiscussionSection;—the
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wiH—be as—a—Tentattve Report—for—aJ0-day perted:

3. Laureths -4 and -23

The following conclusion of the report was unanimously approved:
“On the basis of the available information presented in this report,
the Panel concludes that Laureth -4 and Laureth -23 are safe as cosmetic

ingredients in the present practices of use and concentration.”

Subject to minor revisions, the du:ume!;t will be announced as a

Tentative Report for a 90-day comment period.

T i oF nitre 1o the use of thase polymers in cosmetics.
The Panel unanimoulsy agreed that the caveat relating to nitrosamine formation
should be deleted from the Final Repaert conclusion, and voted in favor of issuing a

Tentative Amended Final Report on Ceteareths for public comment. At the end of the

90-day comment period, the Panel will issue an Amended Final Report.

e
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Ceteareths-2, -3, -4, -5, -6, 7. 8, 9, -10,-11, 12
2 24,2527

=13, -14, -15 -16, =17, -18, - =
=34, =50, - and -

Dr. Andersen recalled that a Final Report with a safe as used conclusion on this

group of ingredients was issued at the D ber 1996 Panel ing. He also noted

that two other C

s ( -9 and -14) listed in the International Cosmetic
Ingredient Dictionary were, inadvertently, not included in this safety assessment, an
executive decision to add these ingredients to this review was made.

The Panel agreed that Dr. Andersen had acted appropriately and formally
approved the addition of Ceteareths-9 and -14 to the Final Report on Ceteareths.

Dr. Andersen also brought to the Panel's attention that the report conclusion
contains the following two caveats: (1) Ceteareths should not be used on damaged skin
and (2) Ceteareths should not be used under.ocndit'mns under which N-nitroso
compounds can form. He acknowledged that the basis for the first caveat is
established in the report discussion. However, after further evaluation of the available

data, there does not appear to be a need for concemn about the formation of
-10-
L e - T ST
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Ceteareths-2, -3, -4, -5 -6 -7, -8 10, -11,-12

=13, -15 -16, -17, -18, -20, -22, -23, -24, -25-27

=28, -29, -30, -33, -34, 40, -50, -55,_-60, and -100

Dr. Belsito noted that at the March 4-5, 1996 Panel meeting, his Team informally
requested a human dermal irritation and sensitization study and that the Schroeter ﬂ i
Team also had several data requests. It was also requested that studies from the CIR
Final Reports on Cetyl and Stearyl Alcohol be added to the current Draft Report on
Ceteareths. In that no response to the informal data request was received, Dr. Belsito's
Team determined that the present report is insufficient and that concentration of use
data and dermal irritation and sensitization data (at use concenirations) are needed for
completion of this safety assessment.

Dr. Shank proposed a safe as used conclusion for the Ceteareths, based on the
data included in the CIR Final Report on Steareths published in 1988. The Expert
Pane! concluded that Steareths-2, -4, -6, -7, -10, -11, -13, -15, and -20 are safe in the

present practices of use and concentration. Present practices of use meant that 1
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Steareths were used at concentrations up to 25%. However, Dr. Shank noted that the
Steareths were tested for irritancy at concentrations up to 60.0% in this report.

Dr. Schroeter agreed that the data on Steareths could be used to declare the
Ceteareths safe as used, with the following caveats included in the report discussion:
(1) Ceteareths increase dermal absorption; (2) there should be elimination of the
production of nitrosating agents; (3) it is a mild irritant at higher concentrations of use;
and (4) the standard boilerplate on ethylene glycol developmental and reproductive
toxicity.

Dr. Bergfeld noted that the data on Steareths referred to by Dr. Schroeter are not
included in the present report on Ceteareths.

Dr. Schroeter said that the data on Steareths will have to be incorporated into the
report discussion as justification for the proposed safe as used conclusion on the
Ceteareths.

Dr. Belsito said that it should also be noted in the report discussion that the
Ceteareths have skin penetration enhancement properties. He also recalled that
Ceteareth-20 is used in baby lotions and wanted to know how this cbservation should
be handled in the present report.

Dr. Schroeter noted that the skin penetration enhancement properties of the
Ceteareths are probably more noteworthy in terms of infant exposure, in that infants
have a higher surface area to body mass ratio. He said that this area of concem with
respect 1o adults and children should also be addressed in the report discussion as a

cautionary item.

81

CETETHS i ; IJ-L meer 19696

The Panel voted unanimously in favor of issuing a Final Report with the following
conclusion: Based on the available data, the CIR Expert Panel concludes that Ceteths -
1,-2, -3, 4, -5, -6, -10, 12, -14, -15, -16, -20, -24, -25, -30, and -45 are safe in the

present practices of use.

Dr. Belsito agreed with the Schroeter Team's proposal that the Ceteareths be
declared safe as used and that statements relating to the following be made in the
report discussion: (1) As was noted for the Polyethylene Glycols previously reviewed by
CIR, use of the Ceteareths (which are polyethylene glycol ethers of catearyl alcohol)

should be limited to normal skin; (2) CIR boilerplate on ethylene glycol teratogenicity;

(3) skin penetration enhancement property of C hs; and (4) C: 15 should
not be used in cosmetic products in which N-nitroso compounds may be formed.

The Expert Panel unanimously concluded that Ceteareths-2, -3, 4, -5, -6, -7, -8, -
10, -11, -12, 13, 15, -16, -17, -18, -20, -22, -23, -24, -25, -27, -28, -29, -30, -33, -34, -
40, -50, -55, -60, and -100 are safe as used, with the caveats delineated in the
preceding paragraph for inclusion in the report discussion.

Dr. Bergfeld noted that upon completion of the report discussion and inclusion of

data from the report on Steareths, the Tentative Report on this group of ingredients will

be reviewed by the Panel (mail review) prior to public announcement.

-32-

eteth-1, -2, -3, -4, -5, -6,-10, -12, -14,
=15, -186, -20, -24 -25 -30, and -45

Dr. Bergfeld asked Dr. Belsito to incorporate the Panel's discussion on ethylene
glycol into his comments on the Ceteths.

Dr. Belsito said that the Panel, in its discussion of a number of ingredients that
were potentially contaminated by ethylene glycol during production, became concerned
with the reproductive toxicity of ethylene glycol. Therefore, a separate document was
compiled, in which the reproductive toxicity of ethylene glycal and its ethers
(particularly 2-Methoxyethanol and 2-Ethoxyethanol) is evaluated. Based on the data
in this document, it was felt that the reproductive toxicity for these chemicals was not of
concern relative to use in cosmetic products. It was postulated that the level of
contamination (with ethylene glycol and its ethers) of the various chemicals that the
Panel will be studying would not be significant. Furthermore, Dr. Belsito said that the
Panel determined that the CIR document on ethylene glycol and its ethers is of
significance, and that it should be published as a separate document (special report).

Thus, where applicable, this report could be referenced in the discussion section of

-41-
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other ingredient reports.

Dr. Bergfeld asked the Panel to vote on the proposal that the CIR document on
the reproductive toxicity of Ethylene Glycol and its ethers be issued as a special report.

Dr. Andersen noted that if the issuance of this document as a special report is
approved, the announcement of this report will be followed by a 90-day comment
period.

Dr. Schroeter suggested that a summary of data in the special report be included
in the documents that require such information for completion of the safety assessment.

Dr. Bergfeld indicated that the Panel is highly impressed with the organization and
content of the special report on ethylene glycol (and its ethers) reproductive toxicity.

The Panel unanimously approved the issuance of this special report, with the
understanding that a summary paragraph will be developed and incorporated into other
ingredient reports for which information on the reproductive toxicity of ethylene glycol
and its ethers is relevant.

Dr. Bergfeld asked Dr. Belsilo to proceed with his comments on Ceteths.

Dr. Belsito noted that the lower molecular weight Ceteths triggered the Panel's
concemn about Ethylene Glycol toxicity in terms of reproductive and teratogenic toxicity.
He said that the Panel's review of the data on Ethylene Glycol indicates that
reproductive and teratogenic toxicity are not concerns relative to the safely assessment
of the Ceteths.

Dr. Belsito also said that the following data were received in response to the

Insufficient Data Announcement that was issued on May 23, 1995: (1) Concentration of

that a stalement referring to this potential problem could be included in the report
discussion.

Dr. Bailey said that one of the contaminant concerns relative to eth ]

surfactants is the presence of 1,4-dioxane, which is a carcinogen. He noted that the
level of this contaminant can be controlled, and that the Panel may want this to be
stated in the report summary. He also said that based on ongoing research at FDA,
1,4-dioxane is found in some products at fairly high levels, indicating that the raw
materials themselves are not treated to remove the contaminant.

Dr. Bergfeld said that Dr. Bailey's concerns should also be addressed in the
report discussion.

Dr. Belsito recalled that Dr. Bailey's concern (contamination) is also raised in the
report on PEGs, and that this information has been incorporated into the report on
Ceteths. He also mentioned that the other caveat that was raised with respect to PEGs
is the restriction relating to use only on normal, undamaged skin. This restriction is
also included in the report on Ceteths.

Dr. Bergfeld confirmed that the two concerns, ethylene oxide and 1,4-dioxane
contamination and use on damaged skin will be retained in the report discussion on
Ceteths.

Dr. Belsito said that it should also be mentioned in the discussion that the Ceteths
will not be sufficiently respirable to induce toxicity via this route of exposure. In other
words, this factor was considered, but is not believed to be of concern.

The Panel unanimously concluded that Ceteths-1, -2, -3, -4, -5, -6, -10, =12, -14, -
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use data, (2) Ocular irritation data, (3) Primary skin irritation data, and (4) Four-week
subacute dermal toxicity data. Additionally, the Panel has been able to extract the data
on PEGs and cetyl alcohol (from CIR Final Reports) for incorporation into this review, in
that the Ceteths are athers of cetyl alcohol and polyethylene glycol. Dr, Belsito said
that this information has allowed his Team to arrive at a conclusion of safe as used.

Dr. Slaga agreed that the report on Ceteths now has data that are sufficient for
determining that these ingredients are safe as used in cosmetics.

Dr. Shank said that he is still concerned that the Panel does not have good
impurities data on the Ceteths. He said that there are a number of intermediates with
genotoxic potential that are formed during the production of chemicals. Thus,
genotoxicity data should not be deleted from the Panel's original list of data needs,

Dr. Bergfeld wanted to know whether Dr. Shank's concern could be addressed in
the report discussion. )

Dr. Shank said that a caveat to the effect that the finished product should contain
a negligible concentration of potentially genotoxic intermediates could be added to the
report discussion.

Dr. Belsito asked if the concemn is that during the process of manufacturing the
Ceteths, there will be additional contaminants beyond those that are present in
polyethylene glycol and cetyl alcohol.

Dr. Shank said that ethylene oxide, not PEGs, is used in the manufacture of the
Ceteths. Cetyl alcohol is reacted with ethylene oxide, and a variety of oxidation

products (as impurities) result, some of which have genotoxic potential. He reiterated

-43-

15, -16, -20, -24, -25, -30, and -45 are safe as used and also approved the additions to

the report discussion that were discussed. A Tentative Report on this group of

ingredients will be announced to the public.

D Sch agfaad that Olaths could
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Dr. Belsito stated that his Team determined that once the concern over
terategenicity has been resolved such that ethylene glycol teratogenicity is no longer a
concermn, the Team will be able to rule on the safety of Ceteths and will be able to
conclude that they are safe at concentrations up to 3% in leave-on cosmetic products
and safe as used in rinse-off products.

Dr. Beisito also said that his Team still wants to obtain the report on the
teratogenicity of ethylene glycol and a number of other chemicals that are based on
ethylene glycol or polyethylene glycol after it has been completed, such that this

document can be reviewed before a conclusion on the safety of Ceteths is reached.

=21 =

(PEGs) needs to be qualified to state that cosmetic formulations containing PEGs
should not be used on damaged skin. She also wanted to know if some type of
qualification relating to use in baby products had also been made.

Dr. Belsito recalled that the issue of teratogenicity was raised during the Panel's
discussion on Ceteths. Based on his recoliection, Dr. Klaassen suggested that in
addition ta_paylng attention to reproductive toxicity, that the Panel also should pay
attention to the fact that children have a larger body surface area, and, perhaps, the
Panel should further consider this. Dr. Belsito expressed the view that there was no
need to restrict the Ceteths in baby care products, but agreed to indicate that this is
another area that the Panel should think about and be sensitive to.

Dr. Andersen said that the reference relating to Polyethylena Glycols (PEGs) that
Ms. Fise was referring to is included in the report that the Panel issued on PEGs -6
through -20M in 1982, This report was published in the Journal of the American
Colfege of Toxicology in 1993. He also said that in the report discussion, concerns
about sensitization and nephrotoxicity in burn patients treated with a PEG-based
antimicrobial were raised, which represent data on adverse effects in a severely
compromised population.

Dr. Bergfeld said that it should be recorded in the minutes that concems
regarding teratogenicity and potential effects in children (who have a larger body
surface area) were raised in evaluating the safety of Ceteths.

The Panel voted unanimously in favor of tabling the report on Ceteths.

In summarizing the Panel's discussion, Dr, Bergfeld noted that mutagenicity data

‘With this in mind, Dr. Belsito proposed tabling the Draft Report on Ceteths.

Dr. Schroeter noted that additional data on the genotoxicity and chemical
characteristics of Ceteths are still needed, and also proposed tabling the Draft Report
on Ceteths, pending review of the report on ethylene glycol teratogenicity.

Both Teams agreed to delete the following items that were received from the list
of data requests in the Insufficient Data Announcement: (1) Concentration of use, (2)
Dermal irritation and sensitization on Ceteth-2 at concentration of use, (3) 28-day
dermal toxicity on Ceteth-2, and (4) Ocular toxicity, if available. The preceding data

items have been incorporated into the Draft Repert on Ceteths, and the following data

on Ceteths are still needed: (1) Physical and chemical ct istics (i ing
stability), (2) Two genotoxicity assays on Ceteth-2 (one using a mammalian system); if
results are positive, a dermal carcinogenesis study using NTP methods is needed; and
(3) A review of literature addressing the teratogenic potential of ethylene glycol and
ethylene glycol ethers will be conducted and included in the report. Teratogenicity
testing of this ingredient may be required.

Dr. Belsito asked if the mutagenicity data from the reports on Polyethylene
Glycols and Cetyl Alcchol would satisfy the Panel's request for mutagenicity data.

Dr. Schroeter indicated that these mutagenicity data would not satisfy the Panel's
dala request.

Ms. Fise said that, according to her notes from the previous Panel meeting, a
portion of the Panel's discussion on Ceteths related to damaged skin. Specifically,

comments indicated that the Panel's conclusion on the safety of Polyethylene Glycols

and data on physical and chemical properties of the Ceteths are still needed. There is

also the need to further clarify CIR's ongeing review of ethylene glycol reproductive

toxicity and include this review in the report on Ceteths.

{5} A review of literature

T ick mn”.ﬂg on-this
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4, Laneth-10 Acetate, Drs. Bergfeld, Hoffmann, and Roudabush presented

their report on Laneth-10 Acetate to the Panel. The Team and part of the
Panel had previously agreed that this ingredient was safe. Some problems had S M + }
arisen, however, over the clinical data that were reported. The animal hgredients

studies on Laneth-10 were extensive. The human ones were limited but did
support the laboratory results. ODr. Fine had previously mentioned some
objections to the recording of ciinical data in this report. His comments

Oleths Peceme

conclusion: Based on the available data, the CIR Expert Panel concludes that Oleths -

2,-3,4,-5,-6,-7, -8, -9, -10, -11, -12, -15, -16, -20, -23, -25, -30, 40, 44, and -50 are

safe in the present practices of use.

Oleth -2, -3, -4, -5 -6, -7, -8, -9, -10, -11.-12,
=15, -16, -20, -23, -25, -30, 40, -44, and -50
Dr. Belsito noted that Oleth-11 was added to the review of this group of
ingredients after issuance of the Tentative Report at the March 4-5, 1996 Panel

meeting. He also said that the report discussion should contain a statement to the

effect that the Oleths may the bility of other ingredi through the
stratum cormeum.
There was no opposition to Dr. Belsito's comments.

The Panel voted unanimously in favor of issuing a Final Report with the following

-8-
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Qleth-2, -3, -4 -5 -6, -7, -8, -9, -10, -12, -15,

16, -20_- 5, -30, -40, 44 and -50

Dr. Schroeter stated that his Team concluded that the data on Oleths are
insufficient for arriving at a conclusion on the safety of this group of ingredients. He
indicated that the following data are needed for completion of this safety assessment:
(1) Dermal sensitization on Oleth-2 at concentration of use, (2) Chemical and physical
properties (including stability and molecular weights), (3) 28-day dermal toxicity on
Qleth-2, and (4) Two genotoxicity assays (one using a mammalian system) on Oleth-2;
if results are positive, a dermal carcinogenesis study using NTP methods may be
needed.

Dr. Belsito's Team recommended that, as was done in the evaluation of Ceteths,
information could be extracted from the CIR reports on PEGs and Oleyl Alcohol. He
also said that the general caveats raised in the report discussion on the Ceteths (i.e.,
use on normal skin only, and 1,4-dioxane and other potential impurities) are also
applicable to the Oleths. With this in mind, Dr. Belsito’s Team concluded that the
Oleths are safe as used.

In consideration of Dr. Belsito's comments, Dr. Schroeter agreed that Oleths could
be considered safe as used.

The Panel unanimously concluded that Oleths-2, -3, -4, -5, -6, -7, -8, -9, -10, -12,

-45-
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Oleth -2, -3, 4. -5 -6, -7, -8, -8, -10, -12, -15,

-16,_-20, 23 < 44 -50

Dr. Schroeter noted that an Insufficient Data Announcement was issued at the
August 1985 Panel Meeting. He said that his Team recognizes the concentration of
use and ocular irritation data that were received, but still sees the need to issue an

insufficient data conclusion. It was noted that the following data are still needed in

order for the Panel to complete its safety

(1) Dermal irritation and sensitization on Oleth -2 at concentration of use

(2) Chemical and physical properties (including stability and
molecular weights)

(3) 28-day dermal toxicity on Oleth -2

(4) Two genotoxicity assays (one using a mammalian system) on
Oleth -2; if results are positive, a dermal carcinogenesis study using
NTP methods may be needed

(5) A review of literature addressing the teratogenic potential of ethylene glycol
and ethylene glycol ether will be conducted and included in the report.
Teratogenicity testing on this ingredient may be required

Dr. Bergfeld said that the Panel is reviewing five or six ingredient reports that
require an insert on ethylene glycol reproductive toxicity, including the report on Oleths,
She said that it is important as the Panel reviews these ingredients that it also be
determined which data are still needed.

Dr. Andersen said that the CIR review on ethylene glycol will be a concerted effort

on the part of the CIR staff, with Dr. Klaassen's assistance.

_24-

-15, <16, -20, -23, -25, -30, 40, 44, and -50 are safe as used. A Tentative Report on

this group of ingredients will be announced to the public.

Dr. Bergfeld noted that, lly, the review on ethylene glycol reproductive

toxicity will be inserted under the heading Rep and Develop tal Toxicity

in the report on Oleths as well as all of the other documents for which this review is
required.

The Panel voted unanimously in favor of tabling the Draft Report on Oleths.

-25-
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Steareths

Hoffmann—for—theircomments: The tentative finatreport-witlshortlybe
d—for—a90-day period:
Steareths

Dr. Schroeter reported that data available on Steareths-2, -10, and -20
were considered sufficient for a decision to be made on the entire Steareth
group including Steareths-4, -6, -11, -13, and -15 (some data were available
on Steareth-15) because of chemical similarity. He noted that an alcohol
ethoxylate of unspecified chain length was found to be non-mutagenic in three
separate studies and because of structural similarities, his team considered
the data on this ethoxylate sufficient not to require mutagenic testing.
These points were set forth in the discussion of the report. Or. Schroeter
then recosmended a standard safe conclusion for the Steareth group.

Mr. Eiermann inquired as to the possibility of 1,4-dioxane as an
impurity.
statement to that effect and that a similar statement would be added to the
Steareth report. Or. Hoffmann requested that the statement read “Information
was not available as to the possible presence of trace quantities of
1.4-dioxane or other impurities in the Steareth compounds.®

- 14 -

Special Report on Ethylene Glycol

December 1996

Dr. Elder noted that previous reports on ethoxylates had included a

meetw g

The Panel then unanimously approved Dr. Schroeter's recommendation of a
standard safe conclusion for the Steareths. The tentative final report will
shortly be announced for a 90-day comment period.

The Panel unanimously approved the Special Report on Ethylene Glycol and its

ethers, with the editorial changes (e.g. section entitied jmplications replaced with the

title, Discussion) that were noted, the addition of a brief discussion of the Panel's

findings, and a final conclusion, which reads as follows: Metabolites of ethylene glycol

monoalkyl ethers are reproductive and developmental toxins. In general, the
metabolites of concem are not expected lo be formed in cosmetic formulations that
contain polymers of ethylene glycol.

Dr. Andersen noted that this report will be referenced in each case where the
presence of ethylene glycol and/or its monoalkyl ethers may be a safety issue.
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ABSTRACT

The CIR Expert Panel assessed the safety of Alkyl PEG Ethers used in cosmetics. These 369 ingredients
function in cosmetics primarily as surfactants. The undeceths, laneths, and hydrogenated laneths also function
as skin conditioning agents, the oleths as fragrance ingredients, asgt-ffareths as emulsion stabilizers.

Some do not function as surfactants. For example, the PEG methyl ethers function as solvents and humectants,
and the PEG propylheptyl ethers as emulsion stabilizers. The Panel reviewed the relevant animal and clinical
data from both previous CIR reports as well as that found in an updated search. The Panel concluded that the
Alkyl PEG Ethers are safe as used when formulated to be non-irritating, and the same applies to future alkyl
PEG ether cosmetic ingredients that vary from those ingredients recited herein only by the number of ethylene
glycol repeat units.

INTRODUCTION

This report assesses the safety of alkyl PEG ethers as used in cosmetics. Most of the alkyl PEG ethers included in

this review function in cosmetics as surfactants. The undeceths, laneths, and hydrogenated laneths also function as skin
conditioning agents, undecyleneth-6 as a cosmetic biocide, the oleths as fragrance ingredientsecapardtes as

emulsion stabilizers. Some do not function as surfactants. The PEG methyl ethers function as solvents and humectants, the
PEG propylheptyl ethers as emulsion stabilizers, steareth-60 cetyl ether as a viscosity increasing agent, and PEG-4 ditallow
ether as a skin conditioning agent.

Many of the ingredients have previously been reviewed by the Cosmetic Ingredient Review (CIR) Expert Panel,
including laureth-4 and laureth-23In 1983, the Expert Panel concluded that these ingredients are safe as cosmetic
ingredients in the present practices of use and concentration. This report was initiated as a re-review of the safety of
laureth-4 and laureth-23.

The laureths are members of the alkyl PEG ethers family, which consists of compounds that are the reaction
products of an alkyl alcohol, in this case lauryl alcohol, and one or more equivalents of ethylene oxide. While the naming
conventions used in tHaternational Cosmetic Ingredient Dictionary and Handbook for the alkyl alcohols of different chain
lengths make them seem like very different entities, they are actually very similar — both in structure and function. Therefore,
the entire family of alkyl PEG ethers is included in this rereview. The list of cosmetic ingredients that belongs to this family
is quite extensive and is given in Table 1.

Some alkyl PEG ethers have been previously reviewed by the CIR. These ingredients were reviewed as a family
based on the alkyl alcohol, for example, the ceteths. Those that have been previously reviewed are identified in Table 1.
(Often the ingredient group was incomplete in the original safety assessment. For example, ceteth-7 was not included in the
original ceteth report.)

In addition to the simple alkyl PEG ethers, this report also includes mixtures of simple alkyl PEG ethers, partially
unsaturated alkyl PEG ethers, branched alkyl PEG ethers, sterol-containing PEG ethers, and dialkyl PEG ethers. These
ingredients are also listed in Table 1.

While the number of ingredients in this report may seem overwhelming, the Panel has already dealt with a number
of these ethers as individual families based on an individual alkyl chain length, as stated above. Many of the constituents of
the alkyl PEG ethers have been reviewed by CIR. Similarities of this large group are explained in the Chemistry section.

Much of the determination of safety of the ingredients included in this new alkyl PEG ethers group is based on the
use of the existing safety assessments of previously reviewed ingrédiastaell as the assessments that exist for some of
thebase components of these ethéf§. However, this is not a novel approach. CIR has already set a precedent in using
exising information on chemically similar ingredients, as evidenced in the ceteareth fadevell as using safety assess-
mentsof base components, as evidenced in the reviews on the tardhslethd,to determine safety of an ingredient

1
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family that does nat, itself, have complete safety data. Based on these precedents, use of existing safety assessments can be
used in the absence of specific data, making a determination of safety possible for all of these ingredients. The previously
reviewed ingredients, and component ingredients used to evaluate safety, are listed in Tabfer2aries of information

from the reports on previously reviewed ingredients and from component ingredients, as well as the conclusions and

important discussion items, are summarized in Table 2b

CHEMISTRY
Definition and Structure
Alkyl PEG Ethers

An alkyl PEG ether is the reaction product of an alkyl alcohol and one or more equivalents of ethyleHe oxide.

0
Alkyl grou
ylgroup /4 n <4 5) — Alkylgroup\()<,\/o>H
n

alkyl alcohol ethylene oxide alkyl PEG ether
Laureth-1 represents one of the simplest ingredients in this review, as the reaction product of lauryl alcohol and one

equivalent of ethylene oxide:

Laureth-1
OH
Hsc/\/\/\/\/\/\o/\/
'
alkyl end ethylene glycol end
hydrophobic/lipophillic hydrophillic/lipophobic

Laureth-3 (i.e. a lauryl chain attached to a polyethylene glycol chain, with an average of 3 ethylene glycol units) differs from

laureth-1 by the addition of two ethylene glycol units:

Laureth-3
e e U Ua Ua Ua Y N YA,
H3C o 0o
1 2 3
_ J J
Y Y
alkyl end ethylene glycol end
hydrophogicllipophillic hydrophillic/lipophobic

Each of the methoxy PEGs and PEG methyl ethers (two International Nomenclature Cosmetic Ingredient (INCI)
naming conventions that both mean a methyl group attached to a variable length PEG chain); capryleths (8 carbon chain with
a variable PEG); noneths (9 carbon chain with a variable PEG); deceths (10 carbon chain with a variable PEG); undeceths
(11 carbon chain with a variable PEG); laureths (12 carbon chain with a variable PEG); trideceths (13 carbon chain with a
variable PEG); myreths (14 carbon chain with a variable PEG); ceteths (16 carbon chain with a variable PEG); steareths (18
carbon chain with a variable PEG); arachideth-20 (20 carbon chain with a 20 unit PEG chain); and beheneths (22 carbon
chain with a variable PEG) follow this simple structural motif, as shown above for laureth-3 (and in more detail in Table 3).
Alkyl PEG Ether Mixtures

Each of the ceteareths (mixture of 16 and 18 carbon chains with a variable PEG); pareths (mixture of variable length
carbons chains with a variable PEG); and hydrogenated talloweths (mixture of 14, 16, and 18 carbon chains with a variable
PEG) are mixtures of the above simple structures. For example, C9-11 pareth-3 is a mixture of noneth-3, deceth-3 and

undeceth-3.
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WS e VO Y e e W Ve W
Heo /\/\/\/\/\O /\/Ov\o /\/OH
e TN TN O\/\O/\/ OV\OH

C9-11 Pareth-3

Partially Unsaturated Alkyl PEG Ethers

Also included in this review are partially unsaturated straight chain ingredients. These include undecyleneth-6
(omega-1 Q-1) unsaturated 11 carbon chain with a 6 unit PEG); ol€xF& (nsaturated 18 carbon chain with a variable
PEG); cetoleths (mixture of 16 carbon chain 81l unsaturated 18 carbon chains with a variable PEG); coceths (mixture of
6, 8, 10, 12, 14, 1&-9 unsaturated 1&-6 unsaturated 18, and 20 carbon chains with a variable PEG); palmeth-2 (mixture
of 14, 16, 18Q-6 unsaturated 18, and-®unsaturated 18 carbon chains with a 2 unit PEG); talloweths (mixture of 14, 16,
Q-9 unsaturated 16, 18-9 unsaturated 18,-@ unsaturated 18, afet3 unsaturated 18 carbon chains with a variable PEG);
and PEG jojoba alcohols (mixture @f9 unsaturated 18,-Q unsaturated 20, arf3t9 unsaturated 22 carbon chains with a

variable PEG). For example, cetoleth-2 is a mixture of ceteth-2 and oleth-2.
0
H3C/\/\/\/\/\/\/\/\O/\/ \/\OH
o}
HsC/\/\/\/\/\/\/\/\/\O/\/ \/\OH
Q

0-9

Cetoleth-2

Although the abov€-9 unsaturated chain is drawn as tfans isomer, thecisisomer is also possible and actually more
likely if the parent alcohol was obtained from natural sources.
Branched Alkyl PEG Ethers

Another structural variation within the ingredients of this review is branching. The branched ingredients included in
this review are the isodeceths (mixture of various branched 10 carbon chains with a variable PEG); isolaureths (mixture of
various branched 12 carbon chains with a variable PEG); isomyreths (mixture of various branched 14 carbon chains with a
variable PEG); isoceteths (mixture of various branched 16 carbon chains with a variable PEG); isosteareths (mixture of
various branched 18 carbon chains with a variable P&Gpareths (mixture of variable length, alpha-branched (
branched) carbons chains with a variable PEG); PEG propylheptyl ethers (3 carbon chain beta-suybstitostitlted) 7
carbon chain with a variable PEG); hexyldeceths (6 carbon pkaibstituted 10 carbon chain with a variable PEG);
octyldodeceths (8 carbon chdirsubstituted 12 carbon chain with a variable PEG); and decyltetradeceths (10 carbon chain

B-substituted 14 carbon chain with a variable PEG). For example, hexyldeceth-2 is as shown:

p 0
HaC Do NN o

Hexyldeceth-2
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Sterol-Containing PEG Ethers

Another grouping of ingredients within this review contains PEG ethers of sterols. These ingredients consist of the
laneths (mixture of various length saturated and partially unsaturated alkyl chains, cholesterol, lanosterol and dihydrolano-
sterol with a variable PEG) and the hydrogenated laneths (mixture of various length saturated alkyl chains and

dihydrocholesterol with a variable PEG). For example, laneth-5 is as shown:

Laneth-5 R

R)\O/\/O\/\O/\/O\/\O/\/OH

CH,

HsC
R/\O/\/O\/\O/\/O\/\O/\/OH

R & R' = saturated or partially unsaturated
alkyl chains of various lengths

Dialkyl PEG Ethers

The final grouping of ingredients within this review consists of dialkyl PEG ethers. Structurally, these ingredients
consist of a PEG chain, cappectath end with an alkyl group. These ingredients include hydrogenated dimer dilinoleths
and PEG-4 distearyl ether (two INCI naming conventions that both mean a variable PEG capped at each end with a saturated
18 carbon chain); PEG cetyl stearyl diether and steareth-60 cetyl ether (two INCI naming conventions that both mean a vari-
able PEG capped at one end with a saturated 18 carbon chain and at the other end with a saturated 16 carbon chain); PEG-4
ditallow ether (a 4 unit PEG independently capped at each end with one of a 14 (18, d8saturated 1&)-6 unsaturated
18, orQ-3 unsaturated 18 carbon chain); and PEG-16 cetyl/oleyl/stearyl/lanclin alcohol ether (a 16 unit PEG independently
capped at each end with a variable length saturated or partially unsaturated alkyl chain, cholesterol, lanosterol or dihydrolano-

sterol). For example, PEG-4 distearyl ether is as shown:

0 0
H3C(CH2)16/\O/\/ \/\o/\/ \/\O/\(CH2)1GCH3

PEG-4 Distearyl Ether

Physical and Chemical Properties
Thephysical and chemical properties of the alkyl PEG ethers are summarized in Tafleede ingredients range

from viscous liquids to amorphous solids, and from highly water soluble to highly lipid soluble.
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UV Absorption
While no UV absorption data were available, the ingredients included in this review would not be expected to have
any meaningful ultraviolet (UV) absorption. None of these ingredients contain metals or halogens. Except for the partially
unsaturated alkyl PEG ethers and the sterol-containing PEG ethers, these ingredients also do not possesisaniher-
bonds in the partially unsaturated alkyl PEG ethers and the sterol-containing PEG ethers are not part of any conjugated

systems. No heteroatoms participate in thebends. Accordingly, the likelihood of any of these ingredients to absorb [light

within the UV spectrum, at a detectable molar absorptivity, is extremely low.
Method of Manufacture

Alkaline catalysis is by far the most common method of manufacture of alkyl PEG ethers, although acid catalysis is
known?!’ The initiation of the alkaline catalyzed synthesis of alkyl PEG ethers consists of the addition of ethylene oxide to a
dry solution of the appropriate alcohol (e.qg., stearyl alcohol is used to synthesize steareths) with an alkali earth metal (e.g.,
potassium hydroxide) or alkoxide (e.g., sodium methoxide). The reaction continues to propagate (i.e., continues to add
additional units of ethylene glycol to the alcohol) until the available ethylene oxide is consumed and/or the reaction is
terminated by the addition of an acid (e.g., hydrochloric acid). Dioxane (1,4-diethylene dioxide; 1,4-dioxane) is commonly
formed as a byproduct. Finally, a finishing step is commonly employed via the addition of one or more oxidizing agents
(e.g., hydrogen peroxide) or antioxidants/stabilizers (e.g., butylated hydroxytoluene (Bidfbcopherol (vitamin E)).

Impurities

PEG Methyl Ethers

Since PEG methyl ethers, or methoxy PEGs, are defined as having an average number of ethylene oxide upits, they
have the potential of containing toxicants, methoxyethanol and methoxyditjlykopast assessments, CIR has
acknowledged the possible presence of 1,4-dioxane and unreacted ethylene oxide (a gas), both toxic chemicals, which are
possible oxidation products in alkyl PEG ethetsPEG-3 methyl ether has a purity of approximately 90-96% by volume;
major impurities and/or unreacted starting material include tetraethylene glycol monomethyl ether, diethylene glycol

methoxydiglycol, and triethylene glyc8l. Production samples of PEG-7 methyl ether typically contain a combined

concentration of 0.02-0.05% of ethylene glycol and 0.1% of \ater.
Stability
Laureths

Samples of laureth-5 and laureth-8 were assayed for peroxide and formaldehyde content under various<onditions.
Production samples of laureth-3 and laureth-5 were subjected to 8 months of daylight and contact with air, and resulted in
impurities of formaldehyde as high as 3000 pg/g (i.e. 3000 ppm or #3%jowever, these are notpical storage
conditions.

In four newly opened samples of laureth-5, the formaldehyde content ranged from 0.4-6 pg/g, while the peroxide
content ranged from 0-11 mEqv/kg. In a newly opened sample of laureth-8, the formaldehyde content was 2 pg/g, and the
test for peroxide content was negative. Only a minor increase was seen when the products were refrigerated for 2 yrs, but
surfactants are normally stored at room temperature; they generally become semi-solid if stored in temperatures below their
melting point. Autoxidation occurred in daylight and in darkness. One sample of undiluted laureth-5 had a formaldehyde
content of 1289 ug/g after 10 mos of storage in the dark, and the test for peroxide content was positive. The highest
formaldehyde and peroxide contents were observed in a sample of undiluted laureth-5 that was exposed to daylight for 8 mos
and was handled, i.e. stirred for 1 h, 4x/day, to simulate use conditions. In that sample, the formaldehyde content was 2950

K1g/g and the peroxide content was 1087 mEqv/kg.

CIR Panel Book Page 47



USE
Cosmetic

Laureth-4, laureth-23, and the majority of the PEG alkyl ethers included in this review function in cosmetics as
surfactant$? Generally, within each family, although there may be exceptions, the lower chain length ingredients mostly
function as surfactant — emulsifying agents, and as the chain length increases, the ingredients function as surfactant —
solubilizing agents and/or surfactant — cleansing agents. Some of the ingredient families have other functions, in addition to
being surfactants. The undeceths, laneths, and hydrogenated laneths also function as skin conditioning agents, undecyleneth:-
6 is also a cosmetic biocide, the oleths are also fragrance ingredients, satdpiieeths also function as emulsion
stabilizers.

A few of the ingredients included in this rereview are not reported to function as surfactants at all. The PEG methyl
ethers and methoxy PEGs function as solvents and humectants. The PEG propylheptyl ethers function as emulsion
stabilizers, steareth-60 cetyl ether functions as a viscosity increasing agent, ag. and non-aq., and PEG-4 ditallow ether
functions as a skin conditioning agent, occlusive.

There are 369 ingredients named in this report. Of those, 61 have been reviewed previously, and 49 of those
previously reviewed are currently in use. There are 99 ingredients being reviewed for the first time that are reported to be
used. Currently 221 ingredients have no reported cosmetic use.

The original safety assessment on laureth-4 and laureth-23 stated that, in 1981, according to data supplied to the
Food and Drug Administration (FDA) as part of the Voluntary Cosmetic Registration Program (VCRP), laureth-4 was used
in 202 formulations at concentrations €0.1-25% and laureth-23 was used in 218 cosmetic formulations at concentrations
of <0.1-5%" Since that time, the frequency of use has more than doubled for laureth-4 and nearly doubled for laureth-23.
VCRP data obtained recently report that laureth-4 is used in 441 formulations and laureth-23 is used in 404 forfulations.
Many of the ingredients that have been reviewed previously have increased in frequency of use, a few have decreased in use,
and it appears that ceteth-29 is no longer being used. The biggest increase in frequency of use was for steareth-2, which was
used in 107 formulations in 1986, but is currently reported to be used in 593 cosmetic formulations. The ingredients with the
greatest frequency of use, according to VCRP data, are ceteareth-20, with 955 uses, laureth-7, with 932 uses, and steareth-21
with 891 uses.

')

The Personal Care Products Council (the Council) conducted concentration of use surveys for the alkyl PE
ethers®%’ The concentrations of use of laureth-4 and laureth-23 are similar to those at the time of the original safety
assessment. According to these surveys, many of the ingredients included in this review are used at concentrations of <5%.
The ingredient with the highest concentration of use is C12-13 pareth-3, at 32% in a product that will be diluted and|at 25%
in dermal preparations. Laureth-4 and isoceteth-20 are used in leave-on products at concentrations up to 21%, and steareth-
20 is used in leave-on products at up to 20%. The ingredients used at the highest concentration in formulations applied near
the eye or that could possibly be ingested are, respectively, ceteth-9, which is used at 18% in an eyeliner, and ceteareth-10,

which is used at 11% in a lipstick.

The frequencies and concentrations of use are summarized in Tables 4a and 4b. Table 4a includes current and
historical information for all ingredients previously reviewed by CIR. (Some of these ingredients now have no reported
uses.) Table 4b includes all previously-unreviewed ingredients that have been identified as in-use by either ¥X@RP data
the Council survey?® Table 4c is a listing of ingredients not reported to be used.

Many alkyl PEG ethers are used in products that may be inhaled, and effects on the lungs that may be induced by

aerosolized products containing this ingredient are of concern.
6
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The aerosol properties that determine deposition in the respiratory system are particle size and density. The
parameter most closely associated with deposition is the aerodynamic diagetifindd as the diameter of a sphere of unit
dengty possessing the same terminal settling velocity as the particle in question. In humans, particles with an aerodynamic
diameter ok 10um are respirable. Particles with,drdm 0.1 - 10um settle in the upper respiratory tract and particles with
a d,<0.1 pm settle in the lower respiratory tr&c.

Partide diameters of 60-80 um ar@0 pm have been reported for anhydrous hair sprays and pump hairsprays,
respectively’’ In practice, aerosols should have at least 99% of their particle diameters in the 10 — 110 pm range and the
meanparticle diameter in a typical aerosol spray has been reported as 38Tjherefore, most aerosol particles are
deposited in the nasopharyngeal region and are not respirable.

In some previous safety assessments, such as that of cetéiretis concluded that ingredients that contained|a
PEG moiety should not be used on damaged skin because of potential increased dermal penetration of the PEG moiety and
associated renal toxicity. Based on new data, the concern about increased PEG dermal penetration exists only for severely
burned skin and not for abnormal skin seen in cases, for example, of atopic dermatitis. The need to avoid use of PEG
containing medications is now well understood in the burn treatment community and the caveat regarding use of cosmetic

products containing PEGs on damaged skin was removed for PEGs and PEG-containing ingredients.

All of the ingredients included in this review are listed in the European Union (EU) inventory of cosmetic
ingredients? The Scientific Committee on Consumer Products (SCCP) opinion paper exists for laureth-9 and was initiated
dueto concern that laureth-9 has an anesthetic effedthile not restricted according to the EU, the SCCP concluded that

laurgh-9 does not pose a risk when used3® in leave-on products and% in rinse-off products. The information

summarized in the SCCP paper was on alcohol ethoxylates analogous to laureth-9, but each compound was not clearly

defined. Therefore, for the purpose of this CIR assessment, the information will be summarized under the subheading

‘Laureth-9’, but the test product will be given as described in the SCCP paper —i.e., by the average alkyl chain length (C) and

by the average alcohol ethoxylate number (AE), e,8:8E;.

Non-Cosmetic
Alkyl PEG ethers are especially useful as solvents for lacquers, paints, varnishes, dyes, inks, resins, cleaning
formulations, and liquid soap$.In addition, alkyl PEG ethers have utility as coupling solvents for a variety of chemical
spedalties, and they are used as intermediates in the production of plasticizers and other solvents. Laureths, ceteths, oleths,
and talloweths are listed as indirect food additflekaureth-7 is reported to have spasmogenic action on Yaithough it
is na approved for sclerosant use in the United StHté¥EG methyl ethers are frequently used in adhesives, lubricants,

inks, soaps, and detergeAtsPEG methyl ethers are also used as components in hydraulic brak& fluid.

GENERAL BIOLOGY

Absorption, Distribution, Metabolism, and Excretion

Laureths
Non-Human

Female Colworth Wistar rats, number per group not given, were used to determine the pharmacokinetics of
compounds analogous to lauretf*¢*“C]Labeled G,AE3, C,AEs, and G,AE;, were each administered orally by gavage
intraperitoneally, and subcutaneously, and the rats were then place in metabolism cages for 4 days for collection of feces,
urine, and expired air. Radioactivity was primarily recovered in the urine, with 49.8-87.5% being recovered by this rqute.

The amount of radioactivity recovered in the feces, expired air, and carcass ranged from 2.1-19.9%, 4.1-14.2%, and 0.8-

7
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4.9%, respectively. Total recovery was near 100%. Route of administration did not affect the proportions of the compounds

recovered in the urine, feces, and air, but proportions did increase with longer ethoxylate length. There was some i

ndication

that the longer ethoxylate chain compounds may be excreted via the bile or excreted into the intestines by other routes. For

each test substance, two distinct polar metabolites were identified in the urine, with no parent compound. (These metabolites

were not identified.)

[14C]Labeled G.1AEs and G, ;sAE; were administered orally to Cox CD rats, number not specified. More than

75% of the dose was absorbed rapidly, and approximately 50% of the absorbed dose was excreted in the urine. The greatest

levels of radioactivity were found in the urine, feces, and expired air, while recovery in the tissues was negligible.
Human

The absorption, distribution, and excretion of orally administered radiolabgi&B{&nd G;AEs, compounds that

are analogous to laureth-9, were examined using groups of 6 male stibjEeessubjects were given capsules containing 50

mg of the test substance. Blood, urine, feces, and air samples were taken at various intervals after dosing. The majority of

the radioactivity, 75%, was eliminated in the urine within 24 h after dosing. Fecal recovery was 5%, and 4% was re

covered

in expired air. The amount of radioactivity recovered in the blood was <1%. A total of 83-89% of the radioactivity was re-

covered within 144 h of dosing. The distribution and excretion of each test compound was similar, but the metaboli

t product

of each compound was a defined function of carbon chain length. The longer carbon chain ethoxylates produced more meta-

bolic CO, and less urinary elimination products. The degradation of ether linkages and oxidation of the alkyl chain t

» form

lower molecular weight PEG-like compounds and carbon dioxide and water appeared to be the major degradation pathway of

alcohol ethoxylates.

Percutaneous Absorption
Laureths
Animal

In dermal metabolism studies with hairless mice treated with 0.25% solutions in ethanol, the percutaneous

absorption, after 4 hours, was 22.9% for laureth-1, 15.5% for laureth-3, 10.4% for laureth-6, and 2.1% for 1&Ureth-10.

Absabed laureths were rapidly metabolized to carbon dioxide, and excreted with expired air. With increasing numb

er of

ethylene oxide units, the percentage in expired air was decreased, and the amount excreted in feces and urine increased.

The absorption of compounds analogous to laureth-9 was eva?ﬁle[fé@]Labeled G,AE;, C,AEg, and G,AE
were applied to female Colworth Wistar rats as 1% solutions in a series of wash and rinse procedures. It was state

considerable proportion of the administered dose penetrated the skin, and that the short chain ethoxylates were abs

1l that a
orbed mor

readily than the longer chain ethoxylates, but details of the studies were not provided. After a single 5 min wash with 1%

w/v C,AE; and 1% wiv GAEg, 4-5ug/cnt penetrated, while in a similar study using®&E o, only 0.85 pg/cpenetrated
rat skin. For all three test compounds, penetration was proportional to longer durations of contact and multiple appl
The highest penetration rate, §g/cnt, was observed after 20 min of contact {@AEs.

Solutions of 0.5 mg'fC]labeled G,.;sAEgand G,.1sAE; were applied to a 20 drshaved area on the backs of Co
CD rats. The animals were restrained to avoid ingestion and were placed in metabolism cages. Samples were coll
48, and 72 h. By 72 h, approximately 50% of the dose was absorbed. Approximately 50% of the dfi€pruasl ¢x-
creted in the urine. The highest concentrations of radioactivity were found in the urine, feces and expired air. Radi

in the tissues was negligible.
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Human

The absorption of compounds analogous to laureth-9 was evaluated using human$uhjsotation of 100 mg
[**C]labeled G,AEg, as a 50/50 ethanol/water solution, was applied to a §@wa of the skin of 2 male subjects for 8 h.
The test site was protected by a non-occlusive metal shield. After repeated washing, the area was tape-stripped 10 times.
Blood samples, urine and feces, and expired air were collected at various intervals. The majority of the radioactive solution,
i.e. 73.9 and 87.5%, was removed by cleansing the application site with alcohol-soaked gauze. Less than 2% of the radioac-
tivity was detected in the urine, and measurable amounts were not found in the feces or expired carbon dioxide. Low levels
of radioactivity, 0.14, 0.02, and 0.01 pg/g at 8, 12, and 24 h, respectively, were found in the blood of one subject. The total
radioactivity recovered was 82.4% for one subject and 94.7% for the other.

The percutaneous absorption of laureth-9 through damaged skin was evaluated using 22 atopic dermatitfs patients.
The patients were treated with a bath oil containing laureth-9 either by bathing in diluted product or by applying the pil onto
the skin for 8 h after showering. Percutaneous penetration was quantified by measuring laureth-9 blood concentrations and
urinary excretion rates. Blood concentrations were 0.015-Qu§/2! after both types of application. The calculated
absorption was 0.0017% after bathing and 0.0035% following the after-shower application.
PEG-3 Methyl Ether

In anin vitro study, epidermal samples, separated from human whole abdominal skin, were mounted in a glass diffu-

sion apparatus and used to determine the diffusion of undiluted PEG-3 methyl ether (99.9+% purity) thrélighhekepi-
dermal damage caused by exposure to PEG-3 methyl ether was also determined. Six samples wereinsgtto difikel-
sion rate of PEG-3 methyl ether through human epidermal skin samples (expressed in units of pg of test chemical diffusing
through 1 crhof skin surface per hr) was 34 + 7.7 pglm indicating that PEG-3 methyl ether would not readily penetrate
the «in. The diffusion barrier function of the skin was slightly diminished after 12 h of exposure to PEG-3 methyl ether.
Penetration Enhancement

Laureths

Laureth-9 was reported to promote drug absorption and increase bhioavailability of high molecular weight com-
pounds following nasal administration (the specific drugs for which bioavailability might be increased were not id&ntified).
It appeared as if 1% laureth-9 induced damage to the nasal mucosa and that was the basis for the potential increased
bioavailability. The damage was not observed 4 h after dosing, but was apparent after 24 and 48 h.
Oleths

Oleths have been reported to increase permeability of isolated stratum cornewitrinstudies?? (Details were
not provided.)
Ceteareths

No effect was found on the stratum corneum, by one study group, for ceteareth-20, while another group reported that
percutaneous absorption of piketoprofen was increased in rabbits following topical application of aqueous and anhydrous
creams containing 2%, 3% or 5% ceteareti?20.

Spemicidal Activity

Laureths

The spermicidal activity of laureth-9 was investigatedtro using three semen sampfésThe concentration of
laureth-9 immobilizing human spermatozoa within 20 sec ranged from 1:1200-1:3000 and within 2 min ranged from 1:1500-
1:3500.
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ANIMAL TOXICOLOGY
Acute (Single Dose) Toxicity

The acute toxicity studies are summarized in Table 5.
Oral
Laureths

The acute oral toxicity of laureth-9 was evaluated using groups of 10 male albino Swiss Websteimiceral
LDso values after 24 h and 7 days were 3300 and 3050 mg/kg, respectively. In rats, theahge from 1642-4900
mg/kg/bw using analogs of laureth-9, applied rf2aEor a 50% solution of the analogs in corn oil, the orakltBnged from
>2000 to 2500 mg/kg/bw for male rats and from 1000-2000 mg/kg/bw for female rats. The @raf laDreth-9 in beagles
was 1650 mg/kg bw, and in monkeys it was 6700 mg/kg/bw.
Ceteths

The acute oral toxicity of an undiluted ceteth (avg. chain length not specified) was determined using fasted ddY
mice** The oral LR, was 2880 mg/kg for males and 2602 mg/kg for females.
PEG Methyl Ethers

PEG-3 methyl ether (purity not specified) has arddd>11.3 g/kg in rat$’ The oral LR, of PEG-7 methyl ether
was>16 ml/kg for the rat’ (Details not provided.)
C9-11 Pareths

The acute oral toxicity of C9-11 pareth-6 was determined using groups of 5 male and 5 female Fischet’344 rats.
Thegroups of animals were dosed by gavage with 320-3260 mg/kg of the test material. The comgjmexsidalculated
as B78 mg/kg C9-11 pareth-6.

The oral LI, values of various C9-11 pareths for rats, which range from 1000-2900 mg/kg, are stated ir*Table 5.
C12-13 Pareths

The acute oral toxicity of a C12-13 pareth (avg. chain length not specified) was deté¥rnaaps of 4 male and
4 female Wistar albino rats were dosed by gavage with 5 or 10 g/kg of the test material. One female of the 5 g/kg group, and
2 males and 3 females of the 10 mg/kg, group died by day 11. The ggaka®approximately 10 g/kg.

Theacute oral toxicity of C12-13 pareth-2 was also deterniifidebur male and 4 female rats were dosed by
gavaye with 10 g/kg. One female died on day 4, and thg s >10 g/kg. The oral Lgvalues of various C12-13 pareths
for rats, which range from 4600-7600 mg/kg, are stated in Talle 5.
C12-15 Pareths

The oral LR, values of various C12-15 pareths for rats, which range from 1600-5600 mg/kg, are stated irf’Table 5.
C14-15 Pareths

The oral LR, values of various C14-15 pareths for rats, which range from 1000-2700 mg/kg, are stated irf’Table 5.
Dermal
Laureths

The percutaneous Lpof laureth-4 was 0.93 ml/kg for male rabbits and 1.78 mi/kg for females rablgietails
not pecified.) Pulmonary lesions were found within 3 days of a single dermal application. In rats, the potential for neuro-
toxicity was observed within 48 h of a single dermal dose. (Details not specified.)

For analogs of laureth-9, applied neat, the derma} s >2000 mg/kg bw for rats and rabBitsThe dermal

LDs in rats of a 40% solution in corn oil was >920 mg/kg.
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PEG Methyl Ethers

The acute dermal toxicity of PEG-3 methyl ether (purity not specified) was 7.1 ml/kg (7.4 g/kg) in New Zealand
white rabbit$® The percutaneous lspof PEG-7 methyl ether was >16 mi/kg for the rabBbitDetails not provided.)
C9-11 Pareths

The acute dermal toxicity of C9-11 pareth-6 was determined using 4 male and 4 female New Zealand white (NZW)
rabbits*® A dose of 2.0 g/kg was applied under a 4 in x 4 in occlusive patch to the shaved back of the animals. Mild to
modeate irritation was observed at patch removal, and mild and moderate edema were still observed after 14 days. The
dermal LB, was >2.0 mg/kg C9-11 pareth-6. The dermajdaalues of various C9-11 pareths, which range from 2000-

5000 mg/kg for rabbits and 2000-4000 mg/kg for rats, are stated in T&ble 5.
C12-13 Pareths

The acute dermal toxicity of a C12-13 pareth was deterniinBalo g/kg of the undiluted test material were applied
unde occlusion to shaved dorsal skin of 4 male and 4 female Wistar albino rats. The deggned&B2.0 g/kg.

Theacute dermal toxicity of C12-13 pareth-2 was determined as described*al@re, 2, or 4 g/kg of the test
articlewas applied for 24 h to groups of 4 male and 4 female rats. One female of the 2 g/kg group died on day 6 and all 4
males and 1 female died by day 14. The derma} kias >2 g/kg and approximately 4 g/kg.

Thedermal LD, values of various C12-13 pareths, which range from 2000-3300 mg/kg for rabbits, are stated in
Table5.*

C12-15 Pareths

The dermal LIg, values of various C12-15 pareths, which range from 2300-5000 mg/kg for rabbits, are stated in
Table54°
C14-15 Pareths

The dermal LIg, values of various C14-15 pareths, which range from 2500-5000 mg/kg for rabbits and is >5000
mg/kg for rats, are stated in Tablé's.

Inhalation
PEG Methyl Ethers

In two separate studies, rats were either exposed to 200 mg/l PEG-3 methyl ether (purity not specified) for 1 h or ex-
posed to concentrated vapor for & hAll animals survived both studies, and thes} @alue was not established in either
study.

Other
Laureths

The acute intravenous (i.v.) toxicity of laureth-9 was evaluated using groups of 10 male albino Swiss Webster
mice®® The i.v. LDy, after 24 h and 7 days, was 100 mg/kg.

A single intratracheal dose of 100 pl/animal of 1% laureth-9 was administered to 12 male Sprague-Dawley rats in
order to examine the toxic effects on the Ilutfgé negative control group of 12 rats was dosed with water. Four rats were
killed at 1, 3, or 7 days after dosing. Moderate pulmonary lesions were observed in the bronchi, bronchioles and alveoli of

the test animals, but not controls, at each time period.
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Repeated Dose Toxicity
Oral
Laureths

Oral toxicity of compounds analogous to laureth-9 was evaluated in a number of repeated dosé Guaigs of
6 Colworth Wistar rats, 3 per gender, were fed 0.023 — 1.p%AE,, C».1AE,, and G,.1AE;; in the diet for 21 days. A
group of 6 male and 6 female rats was used as the control group. With all test compounds, growth was decreased
and 1.5% groups; changes in plasma protein concentration and organ weights were associated with this effect. The
appeared to be the major target organ, but it was stated that changes seemed to be indicative of an adaptive respo
than a true adverse effect. The lowest observable effect level (LOEL) was 0.75% in the diet for all the test compou
no-observable adverse effect level (NOAEL) was 0.375% in the diet for these compounds, corresponding to 502 mg
Ci12.1AE7, 459 mg/kg bw &.1AE,, and 519 mg/kg bw {5.1AE 5.

Groups of Colworth Wistar rats, number per group not specified, were fed 0.03 — 1.0% active maighigl,@nd
Ci12.1AE- in the diet for 90 days. (Active was not defined.) With both compounds, body weight gains were significan
decreased in male and female rats fed doses >0.25%. Relative liver to body weights were significantly increased in
0.5 and 1.0% and in females fed 0.25, 0.5, and 1.0% of the test materials. Upon microscopic examination, hepatoc
enlargement was noted in the livers. No effects were observed in reproductive organs. The NOAEL for these com
was 0.125% in the diet, which corresponded to 102 mg/kg bw/dayXE, and 110 mg/kg bw/day&1AE-.

Ci4.15AE7 was fed to groups of 6 male and 6 female Wistar rats at concentrations of 300-10,000 ppm of activ
ingredient for 90-days. The control group was compromised of 12 male and 12 female rats. Body weights were de
males of the 10,000 ppm group and females of the 3000 ppm group. Relative liver to body weights were increased
and females of the 3000 and 10,000 ppm groups and in females of the 1000 ppm group; the relative spleen to body|
was increased in males of the 10,000 ppm group. Microscopically, no compound-related effects were seen at any @
The dietary NOAEL was 300 ppm, corresponding to 15 mg/kg hwsSE-.

In another 90-day study, £sAE; was also fed to groups of 20 male and 20 female albino rats at concentratig
0.1, 0.5, and 1% in the diet. Five rats/gender were killed for necropsy on day 28. No treatment-related changes in
weights, feed intake, organ weights, clinical chemistry, or hematology were observed. The NOAEL wasA%,C
corresponding to 700 mg/kg bw for males and 785 mg/kg bw for females.

In a 2-yr study, rats, number per group not specified, were fed 0.1, 0.5, ang_#Egs and G4.1AE- in the diet.
Reduced feed consumption, resulting in decreased body weight gains, was observed in the 0.5 and 1% females an
Relative liver, kidney, and brain to body weights were increased in the 0.5 and 1% female groups, an increased relg
to body weight was observed in the 1% female group, and increased relative liver to body weights were observed in
male group. The incidence of focal myocarditis was greater in treated males than in controls. No other treatment-r¢
lesions were observed. The NOAEL was 0.1%, corresponding to 50 mg/kg bw/day.

Cui4.15AE7 was fed to rats, number per group not specified, at concentrations of 0, 0.1, 0.5, and 1% in the die
yrs. Body weights were decreased for females of the 0.5 and 1% groups and for males of the 1% group. Relative li
kidney, heart, and thyroid/parathyroid gland to body weights were observed in the high dose group. The only signifi
microscopic finding was focal myocarditis in all test groups; this lesion was observed at 13 mos but not at 2 yrs. Th

NOAEL was 0.5%, corresponding to 190 and 162 mg./kg bw/day for female and male rats, respectively.
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Deceths

Groups of 5 female NZW rabbits were dosed orally by gavage with 2 ml/kg of 0.12, 0.25, 0.50, 0.75, or 1.0 g/kg
deceth (avg. chain length not specified) for 13 dayEhe negative control group was dosed with distilled water. The deaths
that acurred were: 1 rabbit dosed with 0.12 g/kg (day 8; thought to be gavage error); all 5 rabbits dosed with 0.25 g/kg
(days 2-12); 4 rabbits dosed with 0.5 g/kg (days 2-14); 4 rabbits dosed with 0.75 g/kg (days 2-14); and all 5 rabbits dosed
with 1.0 g/kg (days 2-6). The majority of the mortality was a result of respiratory distress. A number of signs of toxicity,
such as post-dose inactivity, clonic convulsions, and respiratory distress, were observed occasionally in the 2 lower dose
groups and frequently in the higher dose groups. Severe body weight loss was noted in the highest dose group, and slight to
moderate body weight loss was observed in the other groups. Feed consumption was significantly decreased at some point
for all groups.
PEG Methyl Ethers

Sprague-Dawley rats (humber/gender/group not specified) were given 0, 0.75, 1.6, 3.9, and 8.0 g/kg/day PEG-3
methyl ether (purity not specified) in the drinking water for 14 d2yBEG-3 methyl ether was mildly to moderately toxic|at
4 g/kg and severely toxic a8 g/kg. A NOAEL of 1.6 g/kg/day was assigned.

Groups of 15 male and15 female Sprague-Dawley CD rats were given drinking water containing target doses of 0,
400, 1200, and 4000 mg/kg/day PEG-3 Methyl Ether (98.7% purity) for 97H&yse female of the high dose group dieq
during the study. No treatment-related clinical signs of toxicity, alterations in functional observational battery, or gross
microscopic lesions in the nervous system were found. Statistically significant increases in absolute liver weights were
observed in males of the high dose group; increased relative liver weights were also observed in males of this group.
Microscopically, hepatocellular cytoplasmic vacuolization and/or hypertrophy were seen in the livers of high-dose males; the
severity of these lesions was mostly minimal to mild, although some had moderate or marked vacuolization. Minimal or
mild hepatocellular hypertrophy was seen in 10 high dose females. Treatment-related mild to moderate degeneration and/or
minimal to moderate atrophy of the seminiferous tubules was observed in males of the high dose group. The researcher
stated that a possible contributing factor in the development of testicular lesions was low-level contamination with 2
methoxyethanol (0.02-0.04%), which is a testicular toxicant. For liver effects, the researchers assigned a NOAEL of 400
mg/kg/day and a lowest observable adverse effect level (LOAEL) of 1200 mg/kg/day PEG-3 methyl ether. For testicular
effects, the researchers assigned a NOAEL of 1200 mg/kg/day and LOAEL of 4000 mg/kg/day. However, it was noted that
the Environmental Protection Agency (EPA) reviewed the information and determined that the LOAEL for testicular pffects
in this study is between 400 and 1200 mg/kg/day.
C14-15 Pareths

Groups of 12 male and 12 female Wistar rats were fed diet containing 300, 1000, 3000, or 10,000 ppm C14-15

pareth-7 for 13 week¥. A control group of 24 males and 24 females was given untreated feed. All the animals were killed

at thetermination of dosing. Treatment-related clinical signs were not observed during the study. Mean body weights of
males of the 10,000 ppm and females of the 3000 and 10,000 ppm groups and feed consumption of males and females of the
10,000 ppm group were statistically significantly decreased compared to controls. Differences were noted for some hematol-
ogical and clinical chemistry values compared to controls, and increases in mean liver weights (3000 and 10,000 ppm males
and females and 1000 ppm females), spleen weights (10,000 ppm males), and kidneys (1000 ppm females) were recorded.
No microscopic lesions were observed. Therefore any observed differences in organ weights and clinical chemistry and

hematology values that were observed were not attributed to dosing and not considered toxicologically significant.
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Oleths
A short-term oral study was performed in groups of 3 male and 3 female rats that were dosed by gavage with 0, 100,
300, and 1000 mg/kg/day of an unspecified ofétine male and 1 female died after 2 doses of 1000 mg/kg, and as a result
the Hgh dose was reduced to 750 mg/kg/day. Two additional high dose males died afteorti 8ose, and 2 additional
femdes in moribund condition were killed after 7 doses. A mid-dose male was killed after receiving 17 doses due to signs of
toxicity. Generally, the organs and tissues appeared normal at necropsy. (No other study details were given.)
Dermal
Laureths
The dermal toxicity of laureth-4 was evaluated using groups of female Sprague-DawtéyDases of 495, 990,
and1980 mg/kg undiluted laureth-7 (at dose volumes of 0.5, 1.0, and 2.0 ml/kg, respectively) were applied to the clipped
skin of the rats for 5 days during wk 1 and for 4 days during wk 2. The test sites were occlusively wrapped for at least 6 h,
and the application site was rinsed when the wrap was removed. The controls were dosed with 2.0 ml of water. Erythema
and edema were not observed in this study. Exfoliation was observed for animals of all test groups. Excoriation and/or
fissures were observed for 2, 7, and 11 animals of the low, mid, and high dose groups, respectively. Microscopic lesions,
such as acanthosis and hyperkeratosis, were also reported. All test groups had an increase in the incidence of abnormal gait.
This finding was not considered neurotoxicologically significant since there were no other neurotoxicological observations.
No other treatment-related clinical signs of toxicity were observed.
A dose of 2 ml/kg bw of 2.5% aq.£AE;, a compound analogous to laureth-9, was applied 5 days a wk, 6 h{day,
for 13 wks to groups of 3 male and 3 female rabBitShree test animals died during the study; death was attributed to an
infectious disease (also observed in the controls) and the stress of treatment. Moderate localized dermal irritation, as evi-
denced by erythema and edema, was observed in all test groups.
PEG Methyl Ethers
Groups of 5 rats/gender were dosed dermally with 0, 1000, 2500, or 4000 mg/kg/day PEG-3 methyl ether (purity not
specified), 6 h/da§’ Nine applications were made during a 12-day period. No treatment-related adverse effects were
observed. Slight scabbing or crusting was noted at the test site of a few mid or high dose males and females. Clinjcal
chemistry and hematological and urinalysis values that were statistically significantly different from control values were
reported, but these effects were not considered by the researchers to be treatment-related. The NOAEL was determined to be
4000 mg/kg/day for this study.
A group of 5 male and 5 female NZW rabbits was used to determine the dermal toxicity of PEG-3 methyl ether
(99.9+% purity)?>*° A dose of 1000 mg/kg/day was applied neat to the shaved skin (size of test area not specified) on the
back of each animal, 6 h/sday, 5 days/wk for 3 wks, under an occlusive covering; the animals were restrained during dosing.
Six h after application, the site was rinsed. The negative control group of 10 animals was sham-treated. The test sites were
scored for dermal irritation immediately prior to dosing. All animals were killed within 24 h of the last dose.
No animals died during the study. The only observation made related to testing was the incidence of erythema and
edema due to dermal application of PEG-3 methyl ether. Slight erythema and edema was first observed for 1 animal on day
6. Erythema was observed for all animals on day 9 and continued until study termination. Edema was observed in|some, but
not all, animals, and it resolved completely by day 18. According to microscopic examination, the lesions were primarily
trace acanthosis. No other significant toxicological findings were reported during the study or at necropsy.
The toxic potential of undiluted PEG-3 methyl ether (99.23% purity) was evaluated by applying doses of 0, 400,

1200, or 4000 mg/kg bw to a shaved site on the backs of 10 rats/gender/group for 6 h/day, 5 days/#k Tioe 185t
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material was uniformly spread on a 12°area under a semi-occlusive covering. Additional groups of 5 rats/gender/ddse
were used for interim evaluations. There were no indications of systemic toxicity, and the researchers did not consider
testicular effects in one high dose and one mid-dose male to be test-article related. (Dermal effects were not described.) The

researchers assigned a NOAEL of 4000 mg/kg bw/day PEG-3 methyl ether. However, it was noted that the EPA reyiewed

that data and, based on testicular effects in 2 males, the assigned an NOAEL of >400 and<1200 mg/kg bw.

The dermal toxicity of PEG-7 methyl ether was evaluated in 14-day and 28-day studies using CD(SBYBR rats.
the M-day study, 10 males and 10 females were dosed dermally with 5000 mg/kg undiluted PEG-7 methyl ether. The test
site was clipped of hair, and applications were made 5 days/wk. The application site was not occluded, but a collar was
placed on the animals just prior to dosing until study termination. Controls were handled similarly, except no applications
were made. In the 28-day study, groups of 15 male rats were dosed dermally with 1250, 2500, or 5000 mg/kg undiluted
PEG-7 methyl ether, 5 days/wk.

No mortality was recorded. In the 28-day study, slight to moderate erythema and slight to moderate desquamation
were observed for some animals. In the 14-day study, the mean absolute weight of the spleens of males were significantly
decreased and the mean and absolute relative thymus gland to body weight ratios of test males and females were slightly, but
not significantly, decreased compared to controls. In the 28-day study, the mean absolute body weights of the high dose
animals and the mean testes weights of the low dose group was significantly decreased compared to the controls. No micro-
scopic lesions were reported for any test group, and as such the researchers found that it was unlikely that there was any
biological significance associated with the changes in organ weights.

The same researchers also examined the dermal toxicity of PEG-7 methyl ether in a 9-day study and 90-day study
using NZW rabbits. In the 9-day study, the dorsal surfaces 5 male rabbits/group were clipped free of hair, and the rabbits
were dosed with 1.0 ml of a solution of 50% PEG-7 methyl ether in 0.1% methyl cellulose in distilled water or with undiluted
PEG-7 methyl ether. After 6 h, the test site was wiped. Five applications were made during wk 1, and 4 were made during
wk 2. The application site was not occluded, but a collar was placed on the animals daily, prior to dosing, until the site was
wiped. Vehicle was applied to animals in the negative control group. No mortality was recorded. Barely perceptible ery-
thema and slight to moderate desquamation was observed. No significant differences in organ or body weights were observed
as compared to controls.

In the 90-day study, groups of 10 male and 10 female rabbits were dosed, 5 days/wk, with 1.0 ml of a solution of
50% PEG-7 methyl ether in 0.1% methyl cellulose in distilled water or with undiluted PEG-7 methyl ether. The application
site was not occluded, but a collar was placed on the animals daily, prior to dosing, until the site was wiped. Vehicle was
applied to animals in the negative control group. No mortality was recorded. Barely perceptible erythema and slight to
moderate desquamation was observed. No significant differences in organ or body weights were observed as compared to
controls. Mild acanthosis was observed for 3 females dosed with undiluted PEG-7 methyl ether. This lesion was not
considered toxicologically significant.

C9-11 Pareths

Groups of 20 Fischer 344 rats, 10 per gender, were exposed dermally to 0.5 ml/kg of O, 1, 10 or 25% w/v aq. C9-11
pareth-6, 3 days/wk for 13 wk3. The test site was shaved, but the application site was not covered. Each week the test site
wasevaluated for irritation. None of the animals died during the study. No toxicologically significant differences in feed
consumption, body weights, or clinical signs were noted for the test groups as compared to controls. Irritation scores were 0
for all animals. Dry and flaking skin was observed in the 10 and 25% dose groups, and females of these groups had an in-

crease in discoloration at the test site. Microscopically, the epidermal thickening with hyperkeratosis observed for the skin at
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the treatment site appeared to be a physiologic response to an irritant, rather than a toxic effect. Differences in organ weights,
such as relative kidney to body weights in the high dose group, were not considered treatment-related since no renal lesions
were observed. Differences in clinical chemistry values were also not considered treatment-related.

Talloweths

Applications of 2 ml/kg of a 0.5% solution of a talloweth (chain length not specified) in deionized water was applied
to the shaved backs of 9 male and 9 female NZW raBibithie applications were made 5 times/wk for 13 wks, followed by
a 4wk recovery period. A group of 9 male and 9 female rabbits were dosed with deionized water and was used as the
negative control group. The animals were placed in collars for 7 h to minimize ingestion, and the test sites were rinsed when
the collars were removed. The application site was evaluated daily for irritation.

Slight irritation was observed at the test site during dosing, but the skin was almost completely normal at the end of
the recovery period. At the 4-wk interim sacrifice, moderate epidermal hyperplasia, hyperkeratosis, and inflammatory infil-
trates were observed microscopically, and after 13 wks, slight to moderate hyperplasia was reported. After the 4-wk recovery
period, there were no specific microscopic findings. There were no toxicologically significant findings.

Dermal Irritation

The dermal irritation studies are summarized in Table 6.
Laureths

A Draize test was performed to determine the dermal irritation of laurBth-@ureth-9 was applied undiluted or as
a 15 or 20% ag. solution under occlusion to the intact and abraded skin of rabbits (number, strain, and gender not specified).
The test sites were scored 24 and 72 h after application. A slight irritant effect was observed on intact and abraded skin 24 h,
but not 72 h, after application of the 15 and 20% solutions. Using undiluted laureth-9, slight irritation was reported at the
intact sites and moderate irritation at the abraded sites at both the 24 and 72 h readings.

The dermal irritation potential of a number of test substances analogous to laureth-9 was deter@inesE;,
0.5 ml at 10, 25, or 100%, was not irritating when applied to rabbits under a semi-occlusive patch for 4 h; the Pll was 1.7.
Following a 4 h occlusive application to rabbit skin, undiluteg; &\E1, and undiluted GAEs were moderately irritating,

and undiluted GAEg s and undiluted 6.1, AEs were severely irritating. A 24 h occlusive application of @E; was

severely irritating to rabbit skin, producing slight to moderate erythema and moderate to severe edema.

The dermal irritation of a contraceptive aerosol formulation containing 20% laureth-9 was also determined in a
Draize study’® The formulation was applied using occlusive patches to intact and abraded skin of 4 rabbits, and the sites
werescored 24 and 72 h after application. The aerosol formulation containing 20% laureth-9 was a mild irritant.

One-tenth g of a mixture containing a laureth (chain length unspecified; composition percentage not stated) was
applied to the shaved dorsal skin of 6 male albino rabbite test site was occluded for 24 h, and the site was evaluated
uponremoval and after 2 and 5 days. It was concluded that the laureth tested was a strong irritant, causing necrotic skin for 2
of the test animals.
PEG Methyl Ethers

Two g/kg PEG-3 methyl ether (purity not specified) was applied to intact and abraded skin of 5 New Zealand white
rabbits, and the site was covered for 24 With intact skin, erythema, but not edema, was seen in 4 rabbits. With abraded
skin, erythema and edema were both seen in 1 rabbit. (A conclusion regarding irritation potential was not given.)

PEG-3 methyl ether (purity not specified), 0.1 ml, was applied uncovered to the skin of 5 rabbits ¥orPEG3
methyl ether caused minimal irritation, with an irritation score of 2/10 at 24 h,
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C9-11 Pareths

The primary dermal irritation potential of undiluted C9-11 pareth-6 was evaluated in a Draize test using 3 male and
3 female NZW rabbit§> Two g/kg were applied to a 1" square of gauze, and the gauze was applied to the shaved backs of
the animals under an occlusive patch for 24 h. The test site was scored at patch removal after 24 and 72 h. The PIl was
5.3/8, and C9-11 pareth-6 was classified as “moderately irritating”.

The dermal irritation potentials of undiluted C9-11 pareth-3, C9-11 pareth-5, C9-11 pareth-6, and C9-11 pareth-8
was evaluated in Draize studies, each using 6 albino rdbbi of these ingredients were severely irritating. Some dilu-
tions (vehicle not specified) were also tested. C9-11 Pareth-5 was non-irritating at 0.1%, minimally irritating at 1%, and
slightly irritating at 10%. C9-11 Pareth-6 was non-irritating at 0.1% and slightly irritating at 1%. C9-11 Pareth-8 was mini-
mally irritating at 0.1%, mildly irritating at 1%, and moderately irritating at 10%.

C12-13 Pareths

The dermal irritation potential of a C12-13 pareth (chain length unspecified) was evaluated in a Draize test using 3
male NZW rabbitd! A single occlusive patch of undiluted test material was applied to intact and abraded skin for 24 h, and
thetest sites were graded at 24 h, 72 h, and 7 days after application. Mean scores of 2, 2.2, and 2.5/4 for erythema and 1, 2,
2/4 for edema were reported at 24 h, 72, h and 7 days, respectively, for both intact and abraded skin. Necrosis and cracking
skin was observed. The test substance was moderately irritating.

The same protocol was followed to determine the dermal irritation potential of undiluted C12-13 pareth-2 (chain
length nor specified)’ The erythema and edema scores were slightly lower, and necrosis was not observed, but this
compound was also classified as moderately irritating.

The dermal irritation potentials of undiluted C12-13 pareth-3 and C12-13 pareth-7 were evaluated in a Draize study
using 6 albino rabbit¥. C12-13 pareth-3 was severely irritating and C12-13 pareth-7 was mildly to severely irritating. Dilu-
tionsof C12-13 Pareth-7 (vehicle not specified) was non-irritating at 0.1%, mildly irritating at 1%, and moderately irritating
at 10%.

C12-15 Pareths

The dermal irritation potentials of undiluted C12-15 pareth-3, C12-15 pareth-7, and C12-15 pareth-9 were evaluated
in Draize studies, each using 6 albino rablit€12-15 pareth-3 was moderately to extremely irritating, C12-15 pareth-7 was
mockrately irritating, and C12-15 pareth-9 was severely irritating. Some dilutions (vehicle not specified) were also tested. A
50% solution of C12-15 pareth-12 was minimally irritating. At concentrations of 0.1 and 1%, C12-15 pareth-7 was mildly
irritating, while at 10%, it was moderately irritating. C12-15 pareth-9 was non-irritating at concentrations of 0.1 and 1%.
C14-15 Pareths

The dermal irritation potentials of undiluted C14-15 pareth-7, C14-15 pareth-11, C14-15 pareth-13, and C14-15
pareth-18 were evaluated in Draize studies, each using 6 albino fAbBitd-15 pareth-7 was severely irritating, C14-15
paregh-11 was moderately to severely irritating, C14-15 pareth-13 was moderately irritating, and C14-15 pareth-18 was mild-
ly irritating. Some dilutions (vehicle not specified) were also tested. C14-15 Pareth-7 was minimally irritating at 0.1%,
mildly irritating at 1%, and moderately irritating at 10%. C14-15 pareth-11 was non- irritating at 0.1%, slightly irritating at
1%, and moderately to severely irritating at 10%. C14-15 Pareth-18 was non-irritating at 0.1%, minimally irritating at 1%,
and slightly irritating at 10%.

Dermal Sensitization

Sensitization studies are summarized in Table 6.
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Laureths

The sensitization potential of laureth-5 was examined in a modified cumulative contact enhancement test that was
performed without adjuvant stimulation at induction and with closed epidermal chalfeAgiduction, occlusive applica-
tionsof 200 mg of 10% agq. laureth-5 were made to the shaved backs of 15 Dunkin-Hartley guinea pigs on days 0, 2, 7, and 9
of induction. Water was used for induction with the negative control group. The challenge was performed on day 21, and 15
pg of 0, 0.1, 1, and 5% ag. laureth-5 was applied to the shaved left flank for 24 h using Finn chambers. The test sites were
evaluated 48, 72, or 96 h after application. Laureth-5 did not produce a sensitization reaction. However, confluent erythema
was seen in 1 test and 2 control animals at 48 h and in 2 test and 1 control animal at 72 h and 1 test and 1 control animal with
the 1% induction and at 96 h in 1 test and 1 control animal with the 5% challenge.

Groups of 7 male guinea pigs were dosed intracutaneously with a 0.02% ag. solution of laureth-9 or a 0.1% solution
of an aerosol contraceptive formulation containing 20% laureth-9, to determine the sensitization ffofEndahjections
were made 3 times per wk for a total of 10 applications. The first dose volume was 0.05 ml, and the subsequent injections
were 0.1 ml. A control group was injected with distilled water. Two wks after the last induction injection, 0.05 ml of the
corresponding test or control solution was given as a single injection. A small, transient raised area was observed after test
and control injections. Neither laureth-9 solution produced direct or delayed sensitization reactions.

The sensitization potential of a number of test substances analogous to laureth-9 was défetmMeadnusson-
Kligman guinea pig maximization tests in which intradermal induction used concentrations of 0.05-0.2%, dermal induction
used concentrations of 20-100%, and challenge was with concentrations of 15-60%, the compounds were non-sengitizing. In
Buehler studies using guinea pigs, the products were applied undiluted during induction and at 50% ag. at challenge. Again,
no sensitization was observed.

C9-11 Pareths
The sensitization potential of a 1% aq. solution of C9-11 pareth-6 was evaluated using the Buehléef nedoed.

tion patches of the negative, positive, or irritant controls or the test article were applied to the clipped skin on the back of 4
groups of 5 male and 5 female Dunkin-Hartley albino guinea pigs. The occlusive patches were applied 1 day/wk, 6 h/day, for
3 consecutive weeks. The rest period duration was not stated. Signs of sensitization were scored 24 and 48 h after the
challenge applications. C9-11 pareth-6 did not produce a sensitization reaction.

C 9-11 Pareth-3, C9-11 pareth-5, C9-11 pareth-6, and C9-11 pareth-8 were not sensitizers in guinea pfgs studies.
(Tedhnique used not specified.)
C12-13 Pareths

The dermal sensitization potential of a C12-13 pareth (chain length not specified) was evaluated with a Magnusson-
Kligman maximization stud§’ The test group consisted of 10 male and 10 female guinea pigs, while the negative control
groy had 5 animals per gender. A dose of 0.50% w/v was used for the intradermal induction, 50% wi/v for topical induction,
and 25% w/v for the topical challenge patch. Corn oil was used as the vehicle. Erythema was scored immediately and 24
and 48 h after removal of the challenge patch, and trace erythema was observed for 1 female test animal at each reading. It
was concluded that the test material was a very weak sensitizer in guinea pigs.

The dermal sensitization potential of C12-13 pareth-2 (chain length not specified) was evaluated using the same
proceduré® In this study, the intradermal induction dose was 0.1% wi/v, the topical induction used undiluted test material,
andthe topical challenge dose was 50% w/v. None of the guinea pigs had an erythematous response, and the test material

was not considered to be a sensitizer.
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C12-13 Pareth-3 was not a sensitizer in guinea pigs , and, C12-13 pareth-7 had either low sensitization potential or
was negative for sensitizatidf.(Details not given.)
C12-15 Pareths

C12-15 Pareth-3, C12-15 pareth-7, and C12-15 pareth-9, concentrations not specified, were not sensitizers in guinea
pig studies® (Details not given.)
C14-15 Pareths

C14-15 Pareth-7, C14-15 pareth-11, C14-15 pareth-13 and C14-15 pareth-18, concentrations not specified, were not
sensitizers in guinea pig studi®s(Details not given.)

Ocular Irritation

Ocular irritation studies of alkyl PEG ethers are summarized in Table 7.
Laureths

Laureth-9, 5% ag., was not irritating and had an anesthetic effect on the cornea of raBibi{ Byesnethodology
usedto determine the anesthetic effect was not described.)

The ocular irritation potential of a number of test substances analogous to laureth-9 was determined usifig fabbits.
The compounds were instilled neat or in varying concentrations. Undiluted compounds were moderately to severely irritat-
ing. A 10% aq. solution was moderately irritating, while 0.1-1.0% ag. solutions were non-irritating to rabbit eyes.
(Additional details are provided in Table 7.)
PEG Methyl Ethers

The ocular irritation potential of PEG-3 methyl ether (purity not specified) was evaluated in rabbit eyes using

=)

various concentrations and volumes of the test maf8ridEG-3 methyl ether was slightly irritating to rabbit eyes, with a
irritation score of 1/10.
C9-11 Pareths

Draize studies in rabbits were used to evaluate the ocular irritation potential of some C9-11 pareths. Undiluted C9-
11 pareth-3, C9-11 pareth-5, C9-11 pareth-6, and C9-11 pareth-8 were severely irritating to raffbi\éyesnsing, C9-

11 pareth-3 was mildly irritating, while C9-11 pareth-6 was still moderately to severely irritating. Dilutions (vehicle not

specified) were also evaluated. C9-11 Pareth-5, C9-11 pareth-6, and C9-11 pareth-8 were all non-irritating at 0.1% and were
non- to slightly irritating at 1%. A 1% solution of C9-11 pareth-5 was moderately irritating. (Number per group not

specified.)

C12-13 Pareths

Undiluted C12-13 pareth-3 was moderately to extremely irritating and C12-13 pareth-7 was severely irritating to
rabbit eyes in Draize studi&$.With rinsing, C12-13 pareth-7 was minimally irritating. At 0.1 and 1% (vehicle not speci-
fied), it was non-irritating, and, at 10%, it was moderately irritating.

The ocular irritation potential of a C12-13 pareth was evaluated using 3 NZW fabbits.test material, 0.2 ml,
wasinstilled into the lower conjunctival sac of one eye, and the eye was not rinsed. The undiluted test material was mildly
irritating to rabbit eyes. In a study evaluating the ocular irritation potential of C12-13 pareth-2, this test material was defined
as non-irritating'®
C12-15 Pareths

In Draize studies, undiluted C12-15 pareth-3 was severely irritating, undiluted C12-15 pareth-7 was moderately

irritating, and undiluted C12-15 pareth-9 and C12-15 pareth-12 were severely to extremely irritating to raffbi\étes.

19

CIR Panel Book Page 61



rinsing, undiluted C12-15 pareth-7 was mildly to moderately irritating. Undiluted C12-15 pareth-7 produced no to mild
irritation.
C14-15 Pareths

Undiluted C14-15 pareth-11 and C14-15 pareth-13 were severely irritating and undiluted C14-15 pareth-18 was
minimally to mildly irritating to rabbit eyes in Draize studfs.With rinsing, C14-15 pareth-7 was mildly irritating. At
0.1%,C14-15 pareth-7, C14-15 pareth-11,and C14-15 pareth-18 were non-irritating. At 1% (vehicle not specified), these
ingredients were non- to mildly irritating, and at 10% C14-15 pareth-7 was mildly irritating and C14-15 pareth-18 was
practically non-irritating, but C14-15 pareth-11 was severely irritating.
Oleths

In a Draize test, 5% Oleth-20 (vehicle not specified) produced very mild, transient conjunctival redness and
chemosis in rabbit eyés.

Mucosal Irritation

Laureths

The effect of laureth-9 on the nasal mucosa was examined using male Sprague-Daflepwatgy-five ml of
1% laueth-9 was placed into the left nostril of each test animal, while saline was instilled into the nostril of the negative
controls. (Number of animals not given.) Two to 4 test animals and one control were killed 4 h or 2, 3, 4, 5, 7, or 10 days
after dosing, and the nasal mucosal tissues were examined. Four h after dosing, swelling was observed, but there were no
changes in the nasal epithelium. Severe damage was observed on day 2, with shedding of necrotic epithelium. Regeneration
of the epithelium started by day 3, and there was evidence of basal cell regrowth by day 4. The epithelium was completely
regenerated between days 7-10.

A single dose of 5 ml undiluted laureth-9 was instilled into the vagina of 2*8idgs.irritation was observed in the
cenical or vaginal mucosa of either dog on day 0 or 3. The researchers performed a second study in which 5 ml of a 15% agq.

solution of laureth-9 was instilled once daily for 5 days. Again, no mucosal irritation was observed.

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY

Dermal
C9-11 Pareths

A two-generation reproductive study was performed using Fischer 344 rats to examine whether C9-11 pareth-6 had
any effect on reproductive paramet&rsThe K groups, consisting of 30 males and 30 females, were exposed dermally to 1
ml/kg of 0, 1, 10 or 25% wi/v aq. C9-11 pareth-6 for 119 days prior to mating. The test site was shaved, but the application
sites were not covered. The test material was not applied during mating to avoid ingestion. For the second generation, after
133 days of dosing, groups of 20 males and 20 females per test group were mated. For both generations, the application sites
were evaluated for irritation. The male rats of both generations were killed following mating. Gross necropsies were
performed on all f-and k parents and on 5 pups/gender/dose.

There was no mortality in thegF§enerations, and deaths that did occur in thgeReration were not attributed to
treatment. No irritation was observed for any of the animals, but dry flaking skin was observed in the 10 and 25% dose
groups. For effects on body weight, 10% was a no-effect level and 25% C9-11 pareth-6 caused a minimal decrease in body
weights over the study. There were no compound-related effects on maternal body weights in any test group. No toxicologi-

cally significant effects were observed regarding organ weights, mating indices, fertility indices, or mean gestational length,
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and dermal administration of the test compound did not have an effect on the growth or development of the offspring. A de-
crease in the number of sperm in the high dgsedtes was not considered treatment-related or toxicologically significant.

Oral

Laureths

The reproductive and teratogenic toxicity of compounds analogous to laureth-9 was eValGataeps of 25
gravid female rabbits were dosed orally with 0, 50, 100, or 200 mg/kg JMEECoNn days 2-16 of gestation, and the animals
were killed and necropsied on day 28 of gestation. In the 100 and 200 mg/kg groups, ataxia and a slight decrease in body
weights was evidence of maternal toxicity. No effects on reproductive parameters were noted. Nine control animals and 1
test animal died during the study. Based on maternal toxicity, the NOAEL was >50 mg/kg bw/day.

Groups of 25 male and 25 female CD rats were used to evaluate the reproductive toxigity?&Gn a two-
generation study. The animals were fed a diet containing 0, 0.05, 0.1, and 0.5% of the test article (equivalent to approxi-
mately 0, 25, 50, and 250 mg/kg bw/day). In three test groups, males and females were given treated feed throughput the
study; in another three groups, females only were dosed, and dosing was performed on days 6-15 of gestation. (Additional
details regarding study and dosing regimen were not provided.). No compound-related differences in fertility, gestation, or
viability indices were observed, and the NOAEL for reproduction with dietary administratiag. GAE; was >0.5%
(equivalent to 250 mg/kg bw/day).

In addition, effects on thecFgeneration, i.e. offspring from the third mating of thekd F parenteral generation,
were examined. Gravid female rats were necropsied and examined on either day 13 or day 21 of gestation. Differgnces in
maternal and fetal indices were observed in the test groups compared to the controls, but these effects were not considered
test-compound related. Parental female rats and pups of the high-dose group had reduced body weight gains. In the 0.5%
continuous feeding test group, increased mean liver weights of males and femaleg gktierd&ion and an increase in
relative liver to body weights of males of the 0.5% continuous feeding group of glemération at 60 days were considered
compound-related. The NOAEL for maternal and developmental toxicity was 50 mg/kg bw/day.

The reproductive toxicity of GAEs was evaluated in a similar study, and the animals were fed 0, 25, 50, or 250
mg/kg bw/day of the test article in the diet. No treatment-related effects on behavior, appearance, survival, or fertility were
observed in any of the test groups. Parental and offspring weight gain was reduced in the 250 m/kg group. In the 250 mg/kg
group, statistically significant increases in embryo lethality and soft tissue anomalies were observed, and in the 50 mg/kg
group, a statistically significant decrease in mean fetal liver weights was observed. None of these effects were considered
test article-related. The NOAEL for reproduction was >250 mg/kg bw/day, and the NOAELs for maternal and develppment-
al toxicity were 50 mg/kg bw/day,6AE in the diet.
PEG Methyl Ethers

In a modified Chernoff-Kavlock test, groups of 10 gravid Alpk:AP Wistar rats were dosed daily by gavage with 250
or 1000 mg/kg PEG-3 methyl ether (99.9+%) at a volume of 10 ml/kg on days 7-16 of g&Statiennegative control

groy of 10 gravid rats was given 10 ml/kg water and the 2 positive control groups were dosed with 50 and 250 mg/kg meth-
oxyethanol. The dams were allowed to deliver their pups. Treatment-related effects were not seen in either the dams or the
pups as a result of dosing with 250 or 1000 mg/kg PEG-3 methyl ether, as compared to the negative controls. All dams of the
negative control and PEG-3 methyl ether groups delivered live fetuses. None of the positive control animals delivered any
litters.

Groups of gravid CD (SD) rats (number not stated) were dosed orally by gavage with 0, 300, 1650, or 3000 mg/kg

PEG-3 methyl ether on day 6 of gestation to post-natal day (PND) PHe litters were culled to 8 pups on PND 4, and 1
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male and 1 female pup from each litter was killed on PNDs 22 and 68. The only maternal dose-related effects reported were
increased length of gestation and in increase in kidney weight at the highest dose. Birth weight of females in the mid dose
group and males and females in the high dose group were significantly increased compared to controls. However, post-natal
weight gains were decreased at various times. No effects on motor activity were observed.

The developmental toxicity of PEG-3 methyl ether (99.27% purity) was evaluated using rats and®ragraitsd
Crl:CD (SD) BR rats, 25 per group, were dosed orally by gavage with 625, 1250, 2500, or 5000 mg/kg on days 6-15 of
gestation, and the animals were killed on day 20 of gestation. A negative control group was given deionized water by
gavage. In the high dose group, clinical signs of toxicity, such as decreased motor activity, excess salivation, ataxia, and
impaired righting reflex, were statistically significantly increased and occurred with the first or second dose of 5000 mg/kg
PEG-3 methyl ether. One rat in this group, which was actually non-gravid, died on day 13; no treatment-related effects were
seen at necropsy. No signs of toxicity were seen in the other dose groups. Maternal body weights, gravid uterine weights,
and feed consumption were statistically significantly reduced in the high dose group, and feed consumption was statistically
decreased in the 2500 mg/kg group on days 12-16 of gestation. Pregnancy rates were not affected, but embryo lethality was
statistically significantly increased in the high dose group. Fetal body weights were statistically significantly decreased in the
2500 and 5000 mg/kg group and slightly decreased in the 1250 mg/kg group. The incidence of gross external, soft tissue, or
skeletal fetal malformations was not affected at any dose level. Dosg25ff mg/kg PEG-3 methyl ether did cause
significant increases in reversible delayed ossification. The maternal and developmental no-observable effect levels
(NOELSs) for rats were 625 mg/kg/day PEG-3 methyl ether. The NOAEL for maternal toxicity in the rat was 1250
mg/kg/day.

Gravid NZW rabbits, 20 per group, were also dosed orally with PEG-3 methyl ether. Doses of 250, 500, 1000, or
1500 mg/kg were given by stomach tube on days 6-18 of gestation, and the animals were killed on day 29 of gestation. A
negative control group was dosed with deionized water. In the high dose group, clinical signs of toxicity, such as decreased
motor activity, labored breathing, reddish brown staining of the anogenital area and a red substance in the cage, appeared
near the end of dosing, and the incidence was statistically significant. Mortality was also statistically significantly increased
for this group; 8 does died during days 17-21 of gestation. Gastric ulcerations, observed at necropsy, were also statistically
significantly increased for this group. Treatment-related effects were not seen in the other dose groups, but one doe of the
1000 mg/kg groups died on day 18 of gestation.

Maternal weight gain was decreased for the high dose group during dosing, but a rebound effects occurred during
the post-treatment period, leading to significantly increased body weight gains. The average uterine weight was decreased in
the high dose group as compared to controls. Feed consumption was decreased throughout dosing. Again, a rebound effect
was seen post-dosing, and feed consumption was increased in the 500 mg/kg group and statistically significantly increased in
the 1000 and 1500 mg/kg groups. Oral administration of PEG-3 methyl ether did not affect pregnancy rates, average number
of corpora lutea or implantation sites, or mean fetal body weights, and it did not cause any gross external, internal soft tissue,
or skeletal malformations. Decreased live litter sizes and increased resorption rates in the 1000 and 1500 mg/kg groups
occurred, but were not statistically significant. Fetal and/or litter incidence of two common skeletal variations, angulated
hyoid alae and reversible delayed ossification of the xiphoid, were statistically significantly increased in the 1500 mg/kg
group. For rabbits, the maternal and developmental toxicity NOELs were 250 and 1000 mg/kg/day PEG-3 methyl ether,
respectively. The NOAEL for maternal toxicity was 500 mg/kg/day, and the presumed NOAEL for developmental toxicity
was 1500 mg/kg/day.
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Groups of 64 gravid female Sprague-Dawley rats were dosed orally, by gavage, with 0, 300, 1650, or 3000
mg/kg/day PEG-3 methyl ether (99.2% purity) on days 6-21 of gestation in a study of developmental neurStdtieity.
pups were delivered, litters were culled on day 4, and the offspring were observed in a number of tests. One male and one
female pup from each litter were killed on post-natal days (PNDs) 22 and 68. In maternal animals, no dose-related patterns
of clinical signs of toxicity or mortality were noted, and there were no significant differences in body weights between test
and control animals. Kidneys weights of maternal rats were statistically significantly increased in high dose dams compared
to controls. A maternal NOAEL of 1650 mg/kg bw was assigned.

The length of gestation was statistically significantly increased in animals of the high dose group; however, the
researchers found the biological significance of this questionable. Body weights of female pups of the mid and high| dose
groups and male pups of the high dose group were significantly greater than controls at PND 0. At PND 68, male pups of the
high dose group weighed statistically significantly less than controls. Male pup development, determined by time of{testes
descent, was significantly advanced in pups of the mid and high dose groups; no treatment-related effects for this opservation
were found at necropsy. Behavioral evaluations did not find any dose-related effects on motor activity or active avoidance.

A significant effect on auditory startle response parameters was noted; the significance of this finding was not clear fto the
researchers. The researchers assigned an NOEL of 300 mg/kg for offspring, while EPA assigned an NOAEL of 300 mg/kg

for teratogenicity.

GENOTOXICITY

Laureths

Laureth (chain length not specified) was tested in a number of genotoxicity studies. In an Ames study, laureth (3-
333 pg/plate) was negative with and without activatfoin a standard transformation assay with BALB/c-3T3 cells, laureth
(testel at 0.00132-0.0417 and 0.00625-0.0250 mM) was inattikgsing Chinese hamster ovary (CHO) cells, laureth did
not induce sister chromatid exchanges (concentrations of 3.08-10.8 pg/ml with or 0.308-3.08 pg/ml without metabolic
activation) or chromosomal aberrations (5-50 pg/ml with or without activéfloriy. a L5178Y mouse lymphoma cell
mutaion assay (0-50 nl/ml with and 0-40 nl/ml without activation), the results were suggestive of a lack of mutagenic
activity; one test without metabolic activation produced questionable results, and one with metabolic activation had
inconclusive result$" In a mouse bone marrow micronucleus assay, laureth was not genotoxic when tested at doses of
31.25-125 mg/kd’?

Conpounds that are analogous to laureth-9 were not mutagenic in the Ames test at concentri@dGugfplate
or clastogenic in a chromosomal aberration assay using CHO cells at concentratmglofil, with or without metabolic
activation®® Invivo, 1.7 g/kg of a 20% solution and 2.5 g/kg active ingredient of a 10% solution did not induce chromosomal
aberrations in Chinese hamsters. A dose of 1000 mg/kg was not clastogenic in Wistar rats.
PEG Methyl Ethers

The mutagenicity and genotoxicity of aq. PEG-3 methyl ether (99.23% purity) was evaluated in an Ames test using
four strains ofS. typhimurium at concentrations5000 pg/plate with and without metabolic activation, in an HGPRT forward
mutation assay in CHO cells at concentrations5ff00 pg/plate with and without metabolic activation, and imafvo
mouse micronucleus test at concentrationss®00 mg/kg”® The results were negative in all three studies. Expected results

were seen with appropriate negative and positive controls.
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The mutagenic potential of PEG-7 methyl ether was evaluated using an AmeS a@8eagentrations of 1-110
mg/plae were tested using five strainsSafmonella typhimurium, with and without metabolic activation. PEG-7 methyl
ether was not mutagenic at any dose.
C9-11 Pareths
The mutagenic potential gfl. mg/plate C9-11 pareth-6 was evaluated in an Ames test Sidypdimurium strains
TA98, TA100, TA1535, TA1537, and TA1538 in the presence and absence of metabolic activatierappropriate posi-
tive controls were used with each strain to validate the study. Toxicity occurred at higher concentrations (actual doses not

specified) in all strains, but there were no mutagenic responses to C9-11 pareth-6, with or without metabolic activation.

CARCINOGENICITY

Laureths

The carcinogenic potential of compounds analogous to laureth-9 was evaluGexlips of 65 rats/gender were fed
a diet containing 0, 0.1, 0.5, and 1%, GAE- for 2 yrs. At 1 yr, 14-15 animals per gender were killed and necropsied. |No
compound-related changes were seen in behavior or appearance at any time. Survival rate was comparable between test and
control animals. Body weight gains were significantly decreased in females of the 0.5 and 1.0% groups and males qgf the 1%
group. At necropsy, no differences in relative or absolute organ weights were observed between test and control animals.
There was no evidence of a carcinogenic effect.

Cio.14AEq s was fed to 100 Sprague-Dawley rats at concentrations up to 1% in feed for 2 yrs. Feed consumption, and
correspondingly, body weight gain, was reduced for females fed 0.5 or 1% and for males fed diets containing 1% of|the test

compound. No microscopic effects were seen, ands8Es s was not carcinogenic.

CLINICAL ASSESSMENT OF SAFETY

Dermal Irritation/Sensitization

Laureths

In a retrospective (Jan-Apr 1996) European study of allergic contact response, only 1 of 475 patients had an allergic
contact reaction to laureth®.From 1992 to 1999, 3186 patients were patch tested with 0.5% ladfetda8ed on 72 h
readings, 0.94% had questionable (erythematous) reactions, and 0.88, 0.97, and 0.25% had slightly irritating, weakly positive,
and strongly positive reactions, respectively. For 6202 patients that were patch tested with 3% laureth-9, 1.79, 0.48, 1.77,
and 0.34% of the subjects had questionable, irritating, weakly positive, and strongly positive reactions, respectively. For the
649 patients patch tested with both concentrations, the concordance was moderate.

Clinical dermal irritation testing was performed with test substances that were analogous to [#utath-8-patch
application test using 10 subjects, undiluted or 25% ag.s8E; was applied under occlusive patches for 4 h on 3 alternate
days. Slight to negligible irritation was observed. In a 24 h occlusive patch test with 8 subjects, a 10% aq. sofution of C
13AEg s was slightly irritating.

A human repeat insult patch test (HRIPT) was completed with 51 subjects to determine the sensitization potential of
aerosol cream preparations containing 10, 15, and 20% lauf&tB®ing induction, occlusive patches were applied for 24
h tothe anterolateral surface of the upper arm, 3 times/wk for 3 wks. Challenge patches were applied 16 days after removal
of the last induction patch, and those patches were left in place for 24 h.

During induction, reactions were observed for all 3 preparations with patches 3-9. Most of the reactions were mild
(1+). A 2+ reaction was recorded for some subjects after the third 20% formulation patch and after the sixth patch for all

formulations. Following the ninth application, all formulations produced 1+ to 3+ reactions. This was interpreted as skin
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fatigue. At challenge, 12% of the subjects had a mild reaction to the 10 and 15% formulations, while 18% had a mild reac-
tion to the 20% solution. These numbers decreased to 4 and 6%, respectively, by day 3. None of the subjects had reactions
that were indicative of sensitization.

HRIPTs were performed with test substances that were analogous to latirdtha® HRIPT performed using 108
subjects, 24-h induction patches with 0.3 ml of 5, 10, or 25% agAE; and G,.1sAEg were applied 3 times/wk for 9 wks|
A 24-h challenge patch was applied after a 2-wk non-treatment period. During induction, patches with 25% of the test mate-
rials caused very slight primary skin irritation, with slight erythema seen in 6/108 subjects induced withy 28%-@nd in
15/108 subjects induced with 25%,GAE,. At induction with 5%, very slight erythema was seen in 1 and 5 subjects fpr
C1.1AE; and G,.15AE,, respectively. Upon challenge, there was no evidence of sensitization with either compound.

In the same HRIPT, induction patches containing 0.3 ml of 5 or 15% agAEs s and G,.1AE;, were applied to
12 subjects per test material. With both induction concentrationg @AEs, 1 subject developed mild erythema. Erythema
was not observed with;&,sAEe. Upon challenge, there was no evidence of sensitization with either test substance.

Cio.15AEg s and G,.15AE,, using patches containing 1% aq. solution, were evaluated in another HRIPT witn 12
subjects following the same protocol. Very slight primary skin irritation was observed wit$\Es 5, with very slight
erythema observed for one subject at 4 different readings,sAEq did not produce any irritant effects. Upon challenge,
there was no evidence of sensitization with either compound.

A study was reported in which subjects wore patches containing 2.5%;agpE3 (144 subjects) or {5.17AEg 5

(165 subjects) for up to 3 wks, with challenge following a 17 day non-treatment period. Skin hyperactivity was observed in

one subject exposed tQGAEgs.
Steareths

The effect of steareth-2, steareth-10 and steareth-21 was evaluated on normal and danfig€Heskést com-
pourds were applied at a concentration of 5% w/v in a water/mineral oil (50:50) mixture. Vehicle was used for the control.
Fifty ul of each test compound and the control were applied to normal skin of the volar forearm of 20 subjects for 48 h. An
aluminum chamber was used for application. Upon removal, the sites were washed. For the second part of the study, the
skin of 27 subjects was irritated using sodium lauryl sulfate prior to application of the test material. The chambers were
removed after 17 h, and the sites were washed. At 24 h after patch removal, the sites were examined for irritation based on
the presence of erythema, the transepidermal water loss (TEWL; measured with an evaporimeter), and microvascular blood
flow (measured with a laser Doppler flowmeter).

Erythema was similar between the control and the test sites for both normal and damaged skin. With normal skin,
TEWL was statistically significantly increased for all three steareths as compared to the controls. Skin blood flow was
similar. With irritated skin, TEWL was statistically significantly decreased with stearth-2 and steareth -21 when compared to
controls. Again, skin blood flow was similar to control values.
PEG Methyl Ethers

The dermal irritation of PEG-3 methyl ether (purity not specified) was evaluated using groups of 20 Subjeets.
test material, 0.03 ml,, was applied to the gauze center of a 3/8” x 1 %" bandage and placed on the skin for 24 h. One h after
removal, the procedure was repeated for 3 consecutive days. At 24 h,10 subjects had an erythema score of 1/4 and 3 subject:
had a score of 2/4. By 72 h, 7 subjects had an erythema score of 1, and 13 subjects has an erythema score of 2. No edema

was observed. The average total irritation score by 72 h was 1.65, and the test material was slightly irritating.
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C12-13 Pareths

In an HRIPT, C12-13 pareth-7, tested at concentrations of 1, 5,and 15%, produced very slight irritation and was not
a sensitizef®
C12-15 Pareths

In an HRIPT, C12-15 pareth-7, tested at concentrations of 5, 15,and 25%, produced very slight irritation, and C12-
15 pareth-9, tested at the same concentrations, produced very slight to mild ifitatib®-15 Pareth-12 was very slightly
(5%) or non-irritating (15%). None of the C12-15 pareths were sensitizers in human subjects.

Case Reports
Case reports are summarized in Tabi&®8’* The majority of the reports are reactions to laureths, especially

laureth-9. Reactions included, but were not limited to, eczema, contact dermatitis, and a pruritic rash.

SUMMARY

Laureth-4 and laureth-23 have previously been reviewed by the Cosmetic Ingredient Review (CIR) Expert Panel,
and in 1983 it was concluded that both of these ingredients are safe as used as cosmetic ingredients. The laureths actually ar:
alkyl PEG ethers - the reaction product of an alkyl alcohol, in this case lauryl alcohol, and one or more equivalents of ethyl-
ene oxide. In preparing the rereview document, it became obvious that a large number of ingredients inclulchtet ma-the
tional Cosmetic Ingredient Dictionary and Handbook belong to this family, and should be included in this review. (See
Table 1.)

Some of the alkyl PEG ethers, or at least portions of a specific family, have previously been reviewed by CIR.

These ingredients are included in this assessment. Rather than summarize the data from the previous reports with the new
data, all the data from previous reports are summarized in Table 2.

The ingredients in this report are comprised of alkyl PEG ethers with alkyl chain lengths ranging from 1 carbon to
22 carbons, and ethylene oxide repeat units numbering from 1 to 200. The number of ethylene oxide repeat units in each
ingredient is an average (e.g. laureth-4 has an average number of ethylene oxide repeat units equal to four, but may include
some laureth-5, laureth-3 etc.). There are also some ingredients in this report with known average distributions of alkyl chain
length and degree of unsaturation (e.g. talloweth-4 ranges in alkyl chain length from 14 to 18 carbons, and in degrees of
unsaturation from 0 to 3). Mixtures of the alkyl PEG ethers are also included. For example, the ceteareths are mixtures of 16
and 18 carbon chains and a variable PEG. Also included are unsaturated straight chain ingredients, branched compounds,
PEG ethers of sterols, and dialkyl PEG ethers.

The ingredients included in this review would not be expected to have any meaningful ultraviolet absorption.

Alkyl PEG ethers are most commonly manufactured by alkaline catalysis, although acid catalysis is known. The
initiation of the synthesis includes the addition of ethylene oxide to a dry solution of the appropriate alcohol, and the reaction
propagates until the available ethylene oxide is consumed. Dioxane is often formed as a byproduct, and the cosmetics
industry is aware of the possible presence of dioxane and the need for a purification step to remove it prior to blending into
cosmetic ingredients. Formaldehyde, BHT, and/or butylated hydroxyanisole (BHA) are possible residual by-products from
the manufacture of alkyl PEG ethers. The potential for methoxyethanol and methoxydiglycol to be present in PEG methyl
ethers and methoxy PEGs exists.

The alkyl PEG ethers function primarily as surfactants. Generally, in each family, the lower chain length ingredi-

ents mostly function as surfactant — emulsifying agents. As the chain length increases, the ingredients function as surfactant
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— solubilizing agents and/or surfactant — cleansing agents. A few of the ingredients have additional functions, and a very few
do not function as surfactants at all.

The use of laureth-4 has more than doubled since 1981, with 441 uses reported recently, and the use of laureth-23
has come close to doubling, with 404 uses. The ingredients with the greatest frequency of use, according to VCRP data, are
ceteareth-20, with 955 uses, laureth-7, with 932 uses, and steareth-21, with 891 uses. Many of the ingredients included in
this review are used at concentrations of <5%. The ingredient with the highest concentration of use is C12-13 pareth-3, at
32% in a product that will be diluted and at 25% in dermal preparations. Laureth-4 and isoceteth-20 are used in leave-on
products at concentrations up to 21%, and steareth-20 is used in leave-on products at up to 20%. The ingredients used at the
highest concentration in formulations applied near the eye or that could possibly be ingested are, respectively, ceteth-9, which
is used at 18% in an eyeliner, and ceteareth-10, which is used at 11% in a lipstick.

All of the alkyl PEG ethers named in this report are listed in the European Union inventory of cosmetic ingredients.
Laureth-9 is not restricted, but a Scientific Committee on Consumer Products (SCCP) opinion paper does exist, stating that
laureth-9 does not pose a risk when usetB&t in leave-on products and% in rinse-off products. Information used to
reach that conclusion was on alcohol ethoxylates analogous to laureth-9, but each compound was not clearly defined.
Therefore the tested products are as described in the SCCP paper —i.e., by the average alkyl chain length (C) and by the
average alcohol ethoxylate number (AE), e.g..QE-.

In general, alkyl PEG ethers are readily absorbed through the skin of guinea pigs and rats and through the intestinal
mucosa of rats. They are quickly eliminated from the body through the urine, feces, and expired air. In rats, compounds
analogous to laureth-9 were rapidly absorbed and excreted in the urine after oral, intraperitoneal, or subcutaneous dosing.
Two distinct polar metabolites were identified in the urine for each compound tested. The length of the alkyl chain appeared
to have an effect on metabolism, with excretion of longer alkyl chains occurring at a higher proportion in expired air and less
in the urine. Similar results were found following oral administration in humans. Again, the major route of excretion was the
urine. The metabolic product of each compound was a defined function of carbon chain length. However, the longer carbon
chain ethoxylates produced more metabolic @@ less urinary elimination products. The degradation of ether linkage and
oxidation of the alkyl chain to form lower molecular weight PEG-like compounds and carbon dioxide and water appeared to
be the major degradation pathway of alcohol ethoxylates

In dermal metabolism studies with hairless mice with 0.25% solutions in ethanol, the percutaneous absorption after
4 hours was 22.9% for laureth-1, 15.5% for laureth-3, 10.4% for laureth-6 and 2.1% for laureth-10. The absorbed laureths
were rapidly metabolized to carbon dioxide. Compounds analogous to laureth-9 readily penetrated the skin of rats, and ap-
proximately 50% of the absorbed dose was excreted. Using human subjects, the majority of the dose could be wiped away
from the test site after 8 h; less than 2% was found in the urine. With atopic patients, the calculated dermal absorption rate for
laureth-9 was 0.0017% with diluted bath oil and 0.0035% with after-shower application. For PEG-3 methyl ether, however,
in vitro absorption data indicated that it would not readily penetrate the skin. Some alkyl PEG ethers, such as ceteareths and
oleths, have been reported to enhance the penetration of certain compounds through the skin.

Acute oral toxicity data were available for some of the laureths, PEG methyl ethers, and the C- pareth ingredients.
C9-11 Pareth-8, C14-15 pareth-11, and C14-15 pareth-13 had the lowgstlL®s, which were 1 mg/kg in rats. Many of
the LDs values were in the range of 2300-3300 mg/kg, with some, such as C12-13 pareth-2, having a value >10,000 mg/kg.
Demally, the data available indicated the dsDalues for rats and rabbits were mostly >2000 mg/kg for these families of
ingredients. Specifically for laureth-4, the dermalgBanged from 0.93-1.78 ml/kg for rabbits, and the researchers indicat-
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ed that, in rats, the potential for neurotoxicity was observed. In acute inhalation studies with PEG-3 methyl ethgr, an LC
valuewas not established, as all animals survived exposure to 200 mg/l for 1 h and to concentrated vapors for 8 h.

In short-term oral studies, compounds analogous to laureth-9 had dietary NOAELs of 459- 519 mg/kg bw. Doses of
>25 g/kg of an unspecified deceth to rabbits resulted in death. In a 14-day drinking water study, PEG-3 methyl ether was
mildly to moderately toxic at 4 g/kg and severely toxie&b/kg. For an unspecified oleth administered orally to rats, doses
of >750 mg/kg resulted in either death or significant signs of toxicity, and 1 of 6 animals given 3000 mg/kg/day for 17 days
was killed in moribund condition. However, at necropsy, the organs and tissues appeared normal. In short-term dermal
studies, dosing with 495-1980 mg/kg/day undiluted laureth-4 under occlusion did not result in erythema or edema, and no
toxicologically significant results were reported. For PEG-3 methyl ether, some erythema and edema were observed with
occlusive applications of 1000 mg/kg/day using rats; however, one study using rats reported a NOAEL of 4000 mg/kg/day.
Similar results were observed with PEG-7 methyl ether, in wiB€®0 mg/kg, unoccluded, produced slight to moderate
erythema and desquamation in rats and a 50% solution applied unocclusively produced slight to moderate erythema and
slight desquamation in rabbits. No results observed with any of the PEG methyl ethers were considered toxicologically
significant.

In a subchronic feeding studies, compounds analogous to laureth-9 had NOAELSs ranging from 50-785 mg/kg bw in
feed. Decreases in body weight and increased relative liver, kidney, and heart to body weights were observed. In a 91-day
drinking water study, PEG-3 methyl ether had a NOAEL of 400 mg/kd/day for liver effects. In this study, testicular effects
were observed, but were attributed to contamination with 2-methoxyethanol. A ddse@#0 ppm C14-15 pareth-7
produced some differences compared to controls in organ weights and clinical chemistry and hematology values, but since no
microscopic lesions were observed, these were not considered toxicologically significant. In a subchronic dermal study,
moderate localized erythema was observed at all doses levels in a 13-wk study of 2.50AH; @ rabbits. For PEG-3
metyl ether, the dermal dose NOEL was 4000 mg/kg/day. The dermal responses observed in a 13 wk studies involving
application of 25% aq. C9-11 pareth-6 to rats (epidermal thickening with hyperkeratosis) or a 0.5% solution of an
unspecified talloweth to rabbits (slight irritation, moderate epidermal hyperplasia, hyperkeratosis, and inflammatory
infiltrates), were not considered toxicologically significant.

In 2-yr feeding studies with compounds analogous to laureth-9, reduced feed consumption, decreased body weights,
increased relative organ to body weights were observed. The NOAEL ranged from 50-162 mg/kg bw/day.

Using rabbits, undiluted laureth-9 produced moderate irritation at abraded sites, while 10 and 20% dilutions caused
slight irritation at intact and abraded sites at 24 h. The dermal irritation potentials of several compounds that were analogous
to laureth-9 were determined. Under semi-occlusive conditions with a 4 h applicati@hEs, 0.5 ml at 10, 25, or 100%,
wasnot irritating to rabbit skin. Following a 4 h occlusive application to rabbit skin, undilytedXE, and undiluted
C13:AEg were moderately irritating, and undilutegh®Es s and undiluted &.1,AE were severely irritating. A 24 h occlusive
application of G4.1AE; was severely irritating to rabbit skin. A contraceptive aerosol formulation containing 20% laureth-9
wasmildly irritating in a Draize test. In a mixture containing an unspecified laureth, the laureth was considered to be strong
irritant to rabbit skin. Non-occlusive applications of PEG-3 methyl ether caused minimal irritation to rabbit skin. Undiluted
C9-11, C12-13, C12-15, and C14-15 pareths were moderately to severely irritating to rabbit skin in Draize studies, with the
exception of C14-15 pareth-18, which was mildly irritating. Dilutions of these ingredients were also tested, and, generally,
0.1 and 1% dilutions were non- to mildly irritating, while 10% dilutions ranged from slightly to, mostly, moderately

irritating.
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The sensitization potential of a number of alkyl PEG ethers was evaluated using guinea pigs. Laureths-5 and -9,
compounds analogous to laureth-9, C9-11 pareth-3, -5, -6, -8, C12-13 pareth-2, -3, and -7, C12-15 pareth-3, -7, and -9, and
C14-15 pareth-7, -11, -13,and -18 were not sensitizers using guinea pigs.

A 5% ag. solution of laureth-9 was not irritating to rabbit eyes. Compounds analogous to laureth-9 were moderately
to severely irritating when instilled into rabbit eyes, and a 10% solution was moderately irritating. Dilution of these com-
pounds reduced irritancy, and 0.1-1.0% solutions were non-irritating to rabbit eyes. At varying concentrations, PEG-3
methyl ether was slightly irritating to rabbit eyes. Undiluted C9-11, C12-13, C12-15, and C14-15 pareths were moderately to
extremely irritating in Draize tests using unrinsed rabbit eyes, except for C14-15 pareth-18, which was minimally to mildly
irritating. Rinsing reduced irritation in some cases but not all. At concentrations of 0.1-1%, these ingredients were non- to
mildly irritating, while at 10%, they were moderately to severely irritating in some cases and practically non- to mildly
irritating in others. A 5% solution of Oleth-20 produced mild, transient conjunctival redness and chemosis in rabbit eyes.

Laureth-9, 1%, caused severe damage to the nasal mucosa of rats. Regeneration of the epithelium started by day 3.
As a 15% ag. solution, laureth-9 was not an irritant to the vaginal mucosa of dogs.

In a two-generation reproductive study, dermal administratie®2s% C9-11 pareth-6 did not have a toxicological-
ly significant effect on dams or offspring. In two-generation oral reproductive studies with dietary administration of com-
pounds analogous to laureth-9, the NOAEL for reproductive toxicity was >250 mg/kg bw/day, and the NOAELs for maternal
and developmental toxicity was 50 mg/kg bw/day. Dosing #d00 mg/kg PEG-3 methyl ether did not result in any treat-
ment-related reproductive effects in rats. A dose of 3000 mg/kg PEG-3 methyl ether did result in increased length of gesta-
tion and increased maternal kidney weights. In a study in which gravid rats were dose®D@ihmg/kg PEG-3 methyl
ether on days 6-15 of gestation, the maternal and developmental NOELSs for rats were 625 mg/kg/day, and the NOAEL for
maternal toxicity was 1250 mg/kg/day. For rabbits giv#B00 mg/kg PEG-3 methyl ether on days 6-18 of gestation, clini-
cal signs of toxicity and mortality were statistically significantly increased for the high dose group. The maternal and devel-
opmental NOELSs for rabbits were 250 and 1000 mg/kg/day PEG-3 methyl ether, respectively. The NOAEL for maternal
toxicity was 500 mg/kg/day, and the presumed NOAEL for developmental toxicity was 1500 mg/kg/day. In a test for
developmental neurotoxicity, no neurotoxic effects attributable to PEG-3 methyl ether were identified.

An unspecified laureth was not mutagenic or genotoxic in an Ames test, transformation assay, or mouse lymphoma
assay, and it did not induce sister chromatid exchanges or chromosomal aberrations in Chinese hamster ovary cells. Com-
pounds analogous to laureth-9 were not mutagenic in a Ames test or clastogewitr@or in vivo chromosomal aberration
studies. PEG-3 methyl ether was not mutagenic or gentoxic in an Ames test, forward mutation asg&y, mouse
micronucleus test. PEG-7 methyl ether and C9-11 pareth-6 were not mutagenic in Ames tests.

Compounds that are analogous to laureth-9 were not carcinogenic in feeding studies in which rats were given up to
1% in the diet for 2 yrs.

In a retrospective clinical study, only 0.97% of patients had a weakly positive and 0.25% of patients had a strongly
positive reaction to 0.5% laureth-9, and only 1.77 and 0.34% had weakly and strongly positive allergic contact reactions,
respectively, to 3% laureth-9. Undiluted and 25% ag.$E-; produced negligible to slight irritation in an occlusive 3-patch
apgication test, and a 10% aq. solution g§.GAEe s was slightly irritating when applied under an occlusive patch for 24 h.

In ahuman repeat insult patch test (HRIPT) of formulations containing laureth-9, 12 % of subjects challenged with 10 and
15% formulations and 18% of patients challenged with formulations containing 20% laureth-9 had mild reactions. Test
compounds analogous to laureth-9, evaluated in HRIPTs at concentrations of 1-25%, were not sensitizers. In HRIPTs to

determine the sensitization potential of 1-15% C12-13 pareth-7 and 5-25% C12-15 pareth-7, slight or mild irritation was
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observed, but the ingredients were not sensitizers to human subjects. The clinical effect of steareth-2, -10, and -21 was
evaluated on normal and damaged skin. The steareths did not have an effect on dermal blood flow with either normal or
damaged skin, but transepidermal water loss of damaged skin was decreased with steareth-2 and steareth-21. PEG-3 methyl
ether was slightly irritating in a clinical study.

A number of case studies, primarily with laureths, particularly laureth-9, have been reported. Reactions included,

but were not limited to, eczema, contact dermatitis, and a pruritic rash.

DISCUSSION

This report was initiated as a re-review of laureth-4 and laureth-23. Upon review, it was discovered there is a large
number of ingredients that are very similar to one another — structurally, functionally, and toxicologically. Fundamentally,
all simple alkyl PEG ethers are the reaction products of alkyl alcohols and one or more equivalents of ethylene oxide. In the
past, the Panel has reviewed a number of the alkyl PEG ethers as individual groups, i.e. Ceteareths, Ceteths, Laneths, Oleths,
and Steareths, and in this report, the Panel has relied to a great extent on data from these past reports. Based on the
fundamental similarities between these ingredients, data available for any one ingredient or ingredient group may be extrapo-
lated to, or in current terms, read across, to the others.

Some of the past assessments of ingredients that included a PEG moiety stated that the ingredient should not be usec
on damaged skin. Since an amended conclusion has been issued for the PEGs, that caveat is no longer necessary.

A concern was expressed regarding the extent of dermal absorption for certain long-chain, branched alkyl PEG
ethers because of uncertainty in bio-handling of branched alkyl chains. The prevailing Panel view was that because dermal
penetration of long chain alcohols is likely to be low, and the dermal penetration for alkyl PEG ethers is likely to be even
lower, inferring toxicity characteristics from ingredients where toxicity data were available was appropriate.

The potential adverse effects of inhaled aerosols depend on the specific chemical species, the concentration and the
duration of the exposure and their site of deposition within the respiratory system. In practice, aerosols should have at least
99% of their particle diameters in the 10 — 110 pm range and the mean particle diameter in a typical aerosol spray has been
reported as ~38 pm. Particles with an aerodynamic diametet@fim are respirable. In the absences of inhalation toxicity
data, the panel determined that alkyl PEG ethers can be used safely in hair sprays, because the product size is not respirable.

Also of concern to the Expert Panel was the possible presence of 1,4-dioxane, ethylene oxide, methoxyethanol, and
methoxydiglycol impurities. The Panel stressed that the cosmetics industry should continue to use the necessary procedures
to remove 1,4-dioxane and ethylene oxide impurities from the ingredients before blending them into cosmetic formulations.
Since methoxy PEGs are defined as having an average number of ethylene oxide units, they have the potential of containing
methoxyethanol and methoxydiglycol. Cosmetic preparations should not contain these impurities. The Panel has also stated
that impurities or residual by-products that may be present, such as formaldehyde, BHT, or BHA, should only be present at
concentrations allowed by the Panel in past assessments.

The Panel was also concerned with the dangers inherent in using animal-derived ingredients, namely the transmis-
sion of infectious agents. The CIR Expert Panel stressed that any animal-derived ingredient must be free of detectible
pathogenic viruses or infectious agents (e.g. Bovine Spongiform Encephalopathy (BSE)). Suppliers and users of these
ingredients must accept responsibility for assuring that these ingredients are risk-free. Tests to assure the absence of a
pathogenic agent in the ingredients, or controls to assure derivation from pathogen-free sources are two approaches that

should be considered.
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The CIR accepts the FDA determination, that, to assure the absence of a pathogenic agent, hydrogenated talloweth-
12, hydrogenated talloweth-25, PEG-4 ditallow ether, talloweth-4, talloweth-5, talloweth-6, and talloweth-7 must be made
from tallow containing a maximum level of insoluble impurities of 0.15% in weight.

The Expert Panel recognized that some of these ingredients can enhance the penetration of other ingredients through
the skin. The Panel cautioned that care should be taken in formulating cosmetic products that may contain these ingredients
in combination with any ingredients whose safety was based on their lack of dermal absorption data, or when dermal absorp-
tion was a concern.

The Expert Panel was also concerned that the potential exists for dermal irritation with the use of products formu-
lated using some of the alkyl PEG ethers. The Expert Panel specified that products must be formulated to be non-irritating.

Finally, this assessment is intended to address future cosmetic use of alkyl PEG ethers that vary from those in this
assessment only in the number of ethylene glycol repeat units. The Expert Panel considers that the available data would

extend to additional alkyl PEG ethers that could be used in cosmetics in the future.

CONCLUSION
The CIR Expert Panel concluded that the alkyl PEG ethers, listed below, are safe in the present practices of use and
concentration described in this safety assessment when formulated to be non-irritating. Were ingredients in this group not in
current use to be used in the future, the expectation is that they would be used in product categories and at concentrations
comparable to others in this group. This assessment is also intended to address future alkyl PEG ether cosmetic ingredients
that vary from those ingredients recited herein only by the number of ethylene glycol repeat units. The ingredients reviewed

in this safety assessment are:

Arachideth-20
Beheneth-2
Beheneth-5
Beheneth-10
Beheneth-15
Beheneth-20
Beheneth-25
Beheneth-30
C9-11 Pareth-3
C9-11 Pareth-4
C9-11 Pareth-6
C9-11-Pareth-8
C9-15 Pareth-8
C10-16 Pareth-1
C10-16 Pareth-2
C11-13 Pareth-6
C11-13 Pareth-9
C11-13 Pareth-10
C11-15 Pareth-3
C11-15 Pareth-5
C11-15 Pareth-7
C11-15 Pareth-9
C11-15 Pareth-12
C11-15 Pareth-15
C11-15 Pareth-20
C11-15 Pareth-30
C11-15 Pareth-40
C11-21-Pareth-3
C11-21-Pareth-10
C12-13 Pareth-1

C12-13 Pareth-2
C12-13 Pareth-3
C12-13 Pareth-4
C12-13 Pareth-5
C12-13 Pareth-6
C12-13 Pareth-7
C12-13 Pareth-9
C12-13 Pareth-10
C12-13 Pareth-15
C12-13 Pareth-23
C12-14 Pareth-3
C12-14 Pareth-5
C12-14 Pareth-7
C12-14 Pareth-9
C12-14 Pareth-12
C12-15 Pareth-2
C12-15 Pareth-3
C12-15 Pareth-4
C12-15 Pareth-5
C12-15 Pareth-7
C12-15 Pareth-9
C12-15 Pareth-10
C12-15 Pareth-11
C12-15 Pareth-12
C12-16 Pareth-5
C12-16 Pareth-7
C12-16 Pareth-9
C13-15 Pareth-21
C14-15 Pareth-4
C14-15 Pareth-7
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C14-15 Pareth-8
C14-15 Pareth-11
C14-15 Pareth-12
C14-15 Pareth-13
C20-22 Pareth-30
C20-40 Pareth-3
C20-40 Pareth-10
C20-40 Pareth-24
C20-40 Pareth-40
C20-40 Pareth-95
C22-24 Pareth-33
C30-50 Pareth-3
C30-50 Pareth-10
C30-50 Pareth-40
C40-60 Pareth-3
C40-60 Pareth-10
C11-15 Sec-Pareth-12
C12-14 Sec-Pareth-3
C12-14 Sec-Pareth-5
C12-14 Sec-Pareth-7
C12-14 Sec-Pareth-8
C12-14 Sec-Pareth-9
C12-14 Sec-Pareth-12
C12-14 Sec-Pareth-15
C12-14 Sec-Pareth-20
C12-14 Sec-Pareth-30
C12-14 Sec-Pareth-40
C12-14 Sec-Pareth-50
Capryleth-4
Capryleth-5



Ceteareth-2
Ceteareth-3
Ceteareth-4
Ceteareth-5
Ceteareth-6
Ceteareth-7
Ceteareth-8
Ceteareth-9
Ceteareth-10
Ceteareth-11
Ceteareth-12
Ceteareth-13
Ceteareth-14
Ceteareth-15
Ceteareth-16
Ceteareth-17
Ceteareth-18
Ceteareth-20
Ceteareth-22
Ceteareth-23
Ceteareth-24
Ceteareth-25
Ceteareth-27
Ceteareth-28
Ceteareth-29
Ceteareth-30
Ceteareth-33
Ceteareth-34
Ceteareth-40
Ceteareth-50
Ceteareth-55
Ceteareth-60
Ceteareth-80
Ceteareth-100
Ceteth-1
Ceteth-2
Ceteth-3
Ceteth-4
Ceteth-5
Ceteth-6
Ceteth-7
Ceteth-10
Ceteth-12
Ceteth-13
Ceteth-14
Ceteth-15
Ceteth-16
Ceteth-17
Ceteth-18
Ceteth-20
Ceteth-23
Ceteth-24
Ceteth-25
Ceteth-30
Ceteth-40
Ceteth-45
Ceteth-150
Cetoleth-2
Cetoleth-4

Cetoleth-5 Isodeceth-5
Cetoleth-6 Isodeceth-6
Cetoleth-10 Isolaureth-3
Cetoleth-11 Isolaureth-6
Cetoleth-15 Isolaureth-10
Cetoleth-18 Isomyreth-3
Cetoleth-20 Isomyreth-9
Cetoleth-22 Isosteareth-2
Cetoleth-24 Isosteareth-3
Cetoleth-25 Isosteareth-5
Cetoleth-30 Isosteareth-8
Coceth-3 Isosteareth-10
Coceth-5 Isosteareth-12
Coceth-6 Isosteareth-15
Coceth-7 Isosteareth-16
Coceth-8 Isosteareth-20
Coceth-10 Isosteareth-22
Coceth-20 Isosteareth-25
Coceth-25 Isosteareth-50
Deceth-3 Laneth-5
Deceth-4 Laneth-10
Deceth-5 Laneth-15
Deceth-6 Laneth-16
Deceth-7 Laneth-20
Deceth-8 Laneth-25
Deceth-9 Laneth-40
Deceth-10 Laneth-50
Decyltetradeceth-5 Laneth-60
Decyltetradeceth-10 Laneth-75
Decyltetradeceth-15 Laureth-1
Decyltetradeceth-20 Laureth-2
Decyltetradeceth-25 Laureth-3
Decyltetradeceth-30 Laureth-4
Hexyldeceth-2 Laureth-5
Hexyldeceth-20 Laureth-6
Hydrogenated Dimer Dilinoleth-Laureth-7

20 Laureth-8
Hydrogenated Dimer Dilinoleth-Laureth-9

30 Laureth-10
Hydrogenated Dimer Dilinoleth-Laureth-11

40 Laureth-12
Hydrogenated Dimer Dilinoleth-Laureth-13

60 Laureth-14
Hydrogenated Dimer Dilinoleth-Laureth-15

80 Laureth-16
Hydrogenated Laneth-5 Laureth-20
Hydrogenated Laneth-20 Laureth-21
Hydrogenated Laneth-25 Laureth-23
Hydrogenated Talloweth-12  Laureth-25
Hydrogenated Talloweth-25  Laureth-30
Isoceteth-5 Laureth-38
Isoceteth-7 Laureth-40
Isoceteth-10 Laureth-50

Isoceteth-12
Isoceteth-15
Isoceteth-20
Isoceteth-25
Isoceteth-30
Isodeceth-4
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Methoxy PEG-7
Methoxy PEG-10
Methoxy PEG-16
Methoxy PEG-25
Methoxy PEG-40
Methoxy PEG-100



Myreth-2
Myreth-3
Myreth-4
Myreth-5
Myreth-10
Noneth-8
Octyldodeceth-2
Octyldodeceth-5
Octyldodeceth-10
Octyldodeceth-16
Octyldodeceth-20
Octyldodeceth-25
Octyldodeceth-30
Oleth-2

Oleth-3

Oleth-4

Oleth-5

Oleth-6

Oleth-7

Oleth-8

Oleth-9

Oleth-10
Oleth-11

Oleth-12
Oleth-15
Oleth-16
Oleth-20
Oleth-23
Oleth-24
Oleth-25
Oleth-30
Oleth-35
Oleth-40
Oleth-44
Oleth-45
Oleth-50
Oleth-82

Oleth-100

Oleth-106

Palmeth-2

PEG-16
Cetyl/Oleyl/Stearyl/Lanolin
Alcohol Ether

PEG-Cetyl Stearyl Diether
PEG-4 Distearyl Ether
PEG-4 Ditallow Ether
PEG-15 Jojoba Alcohol
PEG-26 Jojoba Alcohol
PEG-40 Jojoba Alcohol
PEG-3 Methyl Ether
PEG-4 Methyl Ether
PEG-6 Methyl Ether
PEG-7 Methyl Ether
PEG-7 Propylheptyl Ether
PEG-8 Propylheptyl Ether
Steareth-1

Steareth-2

Steareth-3

Steareth-4

Steareth-5

Steareth-6

Steareth-7

Steareth-8

Steareth-10

Steareth-11

Steareth-13

Steareth-14

Steareth-15

Steareth-16

Steareth-20

Steareth-21

Steareth-25

Steareth-27

Steareth-30
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Steareth-40
Steareth-50
Steareth-80
Steareth-100
Steareth-200

Steareth-60 Cetyl Ether

Talloweth-4
Talloweth-5
Talloweth-6
Talloweth-7
Talloweth-18
Trideceth-2
Trideceth-3
Trideceth-4
Trideceth-5
Trideceth-6
Trideceth-7
Trideceth-8
Trideceth-9
Trideceth-10
Trideceth-11
Trideceth-12
Trideceth-15
Trideceth-18
Trideceth-20
Trideceth-21
Trideceth-50
Undeceth-3
Undeceth-5
Undeceth-7
Undeceth-8
Undeceth-9
Undeceth-11
Undeceth-40

Undecyleneth-6



12>

(7-¥2-7006 'ON SVYD) 00T-93d AxoyisN
(7-¥2-¥006 'ON SVD) 0%-93d Axoyis\
(7-¥2-¥006 'ON SVD) SGZ-93d AxoyBIN
(7-¥2-¥006 'ON SVD) 9T-93d AxoydIN
(7-¥2-7006 'ON SVD) 0T-93d AxoydIN
(r-¥2-¥006 'ON SVD) 2-93d AxoyisiN
(7-¥2-¥006 'ON SVD) Jouia AylsiNl 2-93d
(7-¥2-¥006 'ON SVD) Jouia AylIsN 9-93d
(7-¥2-¥006 'ON SVO) Jouia AyIs\l #-93d

(9-G€-2TT ¥-¥.-¥006 "ON SV2) U3 Ayl €-93d

(z-¥2-9€0.2T ‘T-T0-86EVE "ON SVO) Op-U1dspun
(T-T0-86€¥€ 'ON SYD) TT-yi@ospun
(T-T0-86EVE 'ON SYI) 6-U1898pun
(T-T0-86EYE "ON SVD) 8-U1edapun
(T-T0-86€VE "ON SVD) L-U1edspun
(T-T0-86EYE "ON SVD) G-U1edspun
(T-T0-86EVE "ON SVD) £-U1adspun
(8-16-8€6%72 'ON SVD) 0S-yi@ospuL
(8-16-8€6%72 'ON SVD) TZ-yi@ospul
(8-16-8€6%72 'ON SVD) 02Z-yi@ospuL
(8-16-8€6%72 'ON SVD) 8T-yi@oapuL
(8-16-8€6%72 'ON SVD) ST-U1228pLL
(6-TZ-0£€8. ‘8-T6-8E61Z "ON SVO) ZT-U18daplL
(8-16-8€6%72 'ON SVD) TT-U1228pLL
(8-16-8€6%72 'ON SVD) OT-U1928pLL
(5-9€-TT069 ‘8-T6-8E6¥Z "ON SVO) 6-UY1809pliL
(8-16-8€6%2 'ON SVYD) 8-U1208pliL
(8-16-8€6¥2 'ON SVI) /-U1908pliL
(8-16-8€6¥2 'ON SVYI) 9-U1208pliL
(8-T6-8€6%Z "ON SVYD) G-U190spliL
¥-y1eospuL

(£-2T-€0VP ‘8-T6-8E61Z "ON SVO) €-U18dapliL
(8-T6-8€6%Z "ON SVYD) Z-U1908pliL
(6-00-5006 'ON SVD) 00z-Y1ereals
(6-00-5006 'ON SVD) 00T-Y1eea1s
(6-00-5006 'ON SVD) 08-Uleieais

(6-00-5006 'ON SVD) 0G-Yereais

(6-00-5006 'ON SV2) Op-Uleresls

(6-00-5006 'ON SV2) 0g-Uleeals

(6-00-5006 'ON SV2) Lz-Uiereals

(6-00-5006 'ON SVD) Gz-Uleeals

(6-00-5006 'ON SVD) Tz-Ulelteals

(6-00-5006 'ON SV2) x02Z-Uialeals
(6-00-5006 'ON SVD) 9T-Uleleals
(6-00-5006 'ON SVD) «GT-Yialesis
(6-00-G006 'ON SVQ) PT-yiareals
(6-00-5006 'ON SVD) «ET-Yaleais
(6-00-5006 'ON SVD) xTT-Yialesis
(G-98-6VTET :6-00-5006 "ON SVI) «0T-Ulasesis
(6-00-5006 'ON SVO) 8-Uieieals
(£-78-91T99 :6-00-5006 'ON SVD) /-yleiesis
(e-62-02¥2 :6-00-5006 "ON SVO) 9-Ulaleals
(S-€T-€60T. :6-00-5006 ON SVO) S-yiasesis
(+-0T-0266S :6-00-5006 "ON SVO) xp-yiasesis
(T-z€-6E¥Y :6-00-5006 "ON SVO) €-Ulaleals
(G-€¥-2509T '6-00-S006 "ON SVO) xZ-yiasesis
(6-00-5006 'ON SV2) T-Ueiesls

8-Y1suoN

(2-62-90€22 "ON SV2) 0T-UaJAN
(£-0T0-69926 :2-6/-90E.Z 'ON SVO) G-UIsIAN
(L-¥2-v€06€ ‘2-62-90£LZ "ON SVO) v-U1aIAN
(2-0€-92892 :2-62-90£.Z "ON SVO) £-U1aIAN
(z-6/-90€.2 'ON SVYO) zZ-U1IAN

(8-zG-€879¢2 'ON SVD) 0T-yi®oad
(8-25-€8T9¢Z 'ON SVD) 6-U182a@
(8-25-€8T9¢Z "ON SVD) 8-U1e2aq
(8-25-€8T9¢Z ON SVD) /-Uy1e2a@
(8-25-€8T9¢Z 'ON SVD) 9-U1e2a@
(8-25-€8T92 'ON SVD) S-yi®oaq

(9-¥6-€0.5 :8-25-€8T9Z "ON SVO) t-y18d8Q
(8-25-8€T9Z 'ON SVD) €£-uigoaq

(6-56-7006 'ON SVD) 0ST-Y®18d

(6-56-7006 'ON SV2) «G¥-Uie1ed

(6-56-7006 'ON SVO) 0p-U1e18)d

(6-56-7006 'ON SV2) x0E£-Uie1ed

(6-56-7006 'ON SV2) xGZ-Uie1ed

(6-S6-7006 'ON SVO) «¥Z-U1e180

(6-G6-¥006 ON SYD) €£2-Uie1e)d

(6-S6-¥006 'ON SVYJ) «0Z-Y18180

(6-G6-¥006 'ON SYD) 8T-Uie1@Dd

(6-56-7006 'ON SVO) LT-U1818D

(6-56-7006 'ON SVD) «9T-Uie1ed

(6-56-7006 'ON SV2) «GT-Uie1ed

(6-56-7006 'ON SV2) x¥T-Ue1ed

(6-G6-¥006 ON SYJ) €£T-Uie1eDd

(8-SL-6ST¥6 :6-G6-7006 "ON SVD) +ZT-Ul918D
(6-0v-62SVT :6-G6-7006 "ON SV¥D) +0T-Ule18D
(6-56-7006 'ON SVO) 2-U1e180

(¢-16-891S :6-56-7006 'ON SVO) «9-Uie1eD
(T-26-8LYY '6-56-7006 'ON SVO) «5-Uie1ed
(S-€9-722S '6-56-7006 'ON SVO) «¥-Uie1ed
(2-65-¥8YY :6-56-¥006 'ON SVO) «E-UIS19D
(€-T9-¥.2S '6-56-¥006 'ON SVO) «Z-U1e19D
(¢-TL-9€T2 :6-56-¥006 'ON SVO) «T-UIS19D

g-yislfuded
v-yvjlided
0€-yisuayag
GeZ-yvuayag
0cZ-ysusyag
GT-Ylsuaysg
OT-Ylsuaysg
G-ylsuaysg
Z-Ysuayasg
0cZ-uspiyaely
xx0G-ylainen

(0-26-2006 'ON SVD) Ot-yiainen
(0-26-2006 'ON SVD) 8e-yiaine
(0-26-2006 'ON SVD) 0g-yiainen
(0-26-2006 'ON SVD) Gz-yiinen
(0-26-2006 'ON SVD) Tz-yinen
(0-26-2006 'ON SVD) 0z-yiinen

(T-26-20089 '0-26-2006 *
(T-26-20089 '0-26-2006 *
(T-26-20089 '0-26-2006 *
(T-26-20089 '0-26-2006 *
'SON SVO) ZT-yaine]

(T-26-20089 ‘0-26-2006 *
(7-66-0759 ‘T-26-20089 -0-26-2006

(T-26-20089 :0-26-2006 "SON SVD)

SON SVO) 9T-UlaneT
SON SVO) GT-UlaneT
SON SVO) vT-ulaner
SON SVO) £T-UlaineT

SON SVQ) TT-yieinen
SON SVQ) 0T-yieineT

(0-66-GS0€ :0-26-2006 "SON SVYD) 6-U1aineT

(8-86-GS0€ ‘0-26-2006 'SON SVD) 8-yiainen

(8-26-G50€ :0-26-2006 "SON SYD) /-yieine

(£-96-GS0€ ‘0-26-2006 'SON SVJ) 9-yiainen

(9-56-GS0€ ‘0-26-2006 'SON SVD) S-yiainen

(S-¥6-GS0€ :0-26-2006 "SON SYD) g-y1aineT

(-£6-G50€ :0-26-2006 "SON SYD) z-U1aineT

(S-0€-9€Gt :0-26-2006 "SON SVO) T-yiaine

(0-26-2006 'ON SV2) x«EZ-yiaine]

(0-89-1/2S :6-05-6£789 x0-26-2006 'SON SVO) «b-Upainen

si8y1a 93d MV

S3navi

dnoib s1ey1g 93d 1MV T 9|gel

CIR Panel Book Page 76



GE

GZ-Yiamoyje | pareuaboipAH

2T-Yamoyje | pareuaboipAH

(£-98-8£591Z "ON SVD) OT-Yiesed 09-070
(€-98-8£59%2 'ON SVD) €-Uiated 09-0vD
(2-98-8£591Z "ON SVD) 0Op-U1ared 0G-0£0
(2-58-8£5912 'ON SVD) OT-Yiesed 05-0£0
(2-58-8€59%72 'ON SVD) €-U1aled 05-0£D
(T-78-8£59%72 'ON SVD) £e-Yivted #2-220
(0-£8-8€59%72 'ON SVD) S6-Yioted 0%-020
(0-£8-8€£59%72 'ON SVD) Op-Yiated 0%-020
(0-£8-8£5917Z "ON SVD) tZ-U1ared 0-020
(0-£8-8£59%Z 'ON SVD) 0T-Yiesed 0v-020
(0-£8-8£59%2 'ON SVD) €-Uiated 0v-020
0g-ylared ¢¢-0¢0

(£-29-T5689 'ON SVD) €T-U1aled ST-¥TD
(£-29-T5689 'ON SVD) ¢T-U1aled ST-¥TD
(£-29-TS5689 'ON SVD) TT-U1aled ST-¥TD
(2-29-TS689 'ON SVD) 8-Yited ST-#TO
(2-29-TS689 'ON SVD) /-Uited ST-#TO
(2-29-TS689 'ON SVD) t-Ueted ST-¥T1O
(1T-98-S2¥¥9 'ON SVD) TeZ-uiated ST-€TD
(2-2T-15589 'ON SVD) 6-Uieted 9T-2T1O
(2-2T-1SG89 'ON SVD) L-Yvted 91-2TO
(2-2T-15G89 'ON SVD) G-Yved 91-2T1O
(5-6£-TET89 'ON SVD) ZT-Udled ST-2TD
(5-6£-TET89 'ON SVD) TT-Y1dled ST-2TD
(5-6£-TET89 'ON SVD) 0T-Uated ST-ZTD
(5-6€-TET89 'ON SVD) 6-Uieted ST-2TO
(5-6€-TET89 'ON SVD) L-Uieed ST-2TO
(5-6€-TET89 'ON SVYDI) G-Uieed ST-2TO
(5-6€-TET89 'ON SVDI) t-Uyived ST-2T1O
(5-6€-TET89 'ON SVDI) e-Yved ST-2TO
(5-6€-TET89 'ON SVDI) z-Yvled ST-2T1O
(6-05-6£7789 'ON SVD) ¢T-U1aled +1-2TD

(6-05-6€789 'ON SVO) 6-Uraied ¥1-21O
(6-05-6€789 'ON SVO) /-Udied ¥1-21O
(6-05-6789 'ON SVO) G-Uraied ¥1-21O
(6-05-6€789 'ON SVO) €-Uraled v1-21O
(6-¥1-G5¥99 'ON SVD) €z-Uialed £T-210
(6-¥1-G5¥99 "ON SVD) ST-Waled £T-2T0
(6-¥1-G5¥99 "ON SVD) O0T-Waled £T-2TO
(6-71-55799 'ON SVD) 6-Uraied €1-210
(6-71-55799 'ON SVO) /-Udled €1-2TO
(6-71-55799 'ON SVD) 9-Uraied €1-2TO
(6-71-55799 'ON SVO) G-Uraied €1-2T1O
(6-¥T-55799 'ON SVD) v-Uraled €1-21D
(6-¥1-55799 'ON SVD) €-Urared €1-21D
(6-¥T-55799 'ON SVD) z-uialed €1-21D
(6-¥1-55799 'ON SVD) T-Uialed €1-2TD
(6-28-8€£59vC 'ON SVO) 0T-Uiered-12-T1O
(6-28-8£59¥C 'ON SVO) €£-Ulased-12-110

(€-9v-6€789 'ON SYD) €-UYaled TT-60
(9-61-6£7789 'ON SVDI) «00T-Y1o1es18d
(9-67-6£7789 'ON SVD) «08-y1tesisd
(9-67-6E789 'ON SVYD) «09-Uialesiad
(9-67-6E789 'ON SVD) «GG-Uialesisd
(9-67-6E789 'ON SVD) «0S-Uialesiad
(9-67-6E789 'ON SVYD) «0p-Uiaiesiad
(9-67-6£7789 'ON SVD) «¥E-U1otesiad
(9-67-6£7789 'ON SVD) EE€-U1aiesisd
(9-67-6€£7789 'ON SVD) «0E-y1iesiad
(9-67-6£7789 'ON SVD) 62-U1aiesisd
(9-67-6E789 'ON SVD) «82-Uialesiad
(9-67-6E789 'ON SVYD) «L2-U1aleslsd
(9-67-6E789 'ON SVD) «Gg-Uialesiad
(9-67-65¥89 'ON SVYO) «F2-Uiaiesiad
(9-67-6£789 'ON SVD) £Z-Y1otesisd
(9-61-6£789 'ON SVD) ZZ-U1tesisd

(8-07-TET89
(8-07-TET89
(8-0¥-TET89
(8-0v-TET89
(8-0v-TET89

ON SVQ) Of-Waed ST-TTO
ON SVQ) 0g-Yaied ST-TTO
ON SV2) 0z-Waled ST-TTO
ON SV2) ST-Waled ST-TTO
ON SV2) ZT-Waled ST-TTO

(9-6t-6£789
(9-6t-65789
(9-617-65789
(9-617-65789
(9-617-65789

"ON SV2)
"ON SV2)
"ON SY2)
"ON SY2)
"ON SY2)

«02Z-Y1area1an
+8T-Y1area1ad
x/T-yiareslad
¥9T-ylareslad
¥GT-yiareslad

(8-07-TET89 'ON SVD) 6-Uraled ST-TTD
(8-07-TET89 'ON SVO) /-Udled ST-TTO
(8-07-TET89 'ON SVO) G-Uraied ST-TTO
(8-07-TET89 'ON SVO) €-Waled ST-TTO
(8-¥6-09080€ "ON SVO) 0T-Ylesed £1-TT0
(8-¥6-09080€ 'ON SVO) 6-Lpared €T-TTO
(8-¥6-09080€ 'ON SVO) 9-Lpared £T-TTO
(T-26-20089 'ON SVD) z-Urared 91-0TD
(T-26-20089 'ON SVD) T-U1aled 9T-0TD
(8-88-2,29/GT 'ON SVO) 8-Ylated ST-60
(€-9v-6£¥89 'ON SVD) 8-Wared T1-60
(€-9v-6E¥89 'ON SYO) 9-Wared-T1-60
(€-9v-6£¥89 'ON SVO) v-Waled T1-60

(9-67-6E789 'ON SVO) «FT-Uiaiesisd
(9-67-6£7789 'ON SVD) «ET-Y1oiesisd
(9-67-6£7789 'ON SVD) ZT-Y1otesisd
(9-67-6£789 'ON SVD) «TT-yietesisd
(9-67-6€£789 'ON SVD) «0T-y1etesisd
(9-67-6£789 'ON SVD) «6-U1ases1sd
(9-67-6£789 'ON SVD) x8-U1ases1ad
(9-67-6£789 'ON SVD) x/-Y1oses1sd
(9-67-6£789 'ON SVD) x9-U1ases1ad
(9-67-6£%789 'ON SVD) xG-Yioiea1ed
(9-67-6£%789 'ON SVD) «i-Yioies1ed
(9-67-6£%789 'ON SVD) xE-Yioiea1ed
(9-67-6£%789 'ON SVD) x2Z-YioJea1ed

SaINIXIN Jay13 93d 1MV

(panunuod) dnois usipalbul sivY1g O3d IV T 8|geL

CIR Panel Book Page 77



9€

0g-yisospensifosq

Gz-yieospensihoaq

0z-yisospensifosq

ST-yisospensihoaq

0T-Yl@oapenayhoag

m-cymowumbmu_\ﬂowﬁ_

(£-59-82T2€ 'ON SVD) 0€-41928pop|A100
(£-59-82T2€ 'ON SVD) SzZ-Y1928pop|f100
(£-59-82T2€ "ON SVD) 0Z-41898pop|A100
(£-59-82T2€ 'ON SVD) 9T-41898pop|A100
(£-59-82T2€ "'ON SVD) 0T-41898p0op|A100
(£-99-82T2€ "ON SVD) S-U1828popA100
(£-59-82T2€ 'ON SVD) 2-U1e2apoplA&100
(5-6T-6092S "ON SVYD) 02-UieospjhxaH
(5-6T-6092S 'ON SYDI) 2-UieospjhxaH

1sy13 hdayiAdoid g8-93d

layig |AidayjAdoid /-93d

(9-0S-€€T¥8 'ON SVD) 0G-U1ared-098s +1-Z1D
(9-0S-€€T¥8 'ON SVD) Op-U1ared-098s v1-Z1D

(9-0S-€€T¥8 'ON SVD) 0g-U1ared-098s +1-Z1D
(9-0S-€€T¥8 'ON SVD) 0z-U1ared-298s +1-Z1D
(9-0S-€€T¥8 'ON SVD) ST-U1ared-09s +1-Z1D
(9-0S-€€T¥8 'ON SVD) ZT-U1ared-09s +1-Z1D
(9-05-€€T¥8 'ON SVD) 6-paied-09s +1-21D
(9-05-€€T¥8 'ON SVD) 8-Upeled-2998s +1-21D
(9-05-€€T¥8 'ON SVD) L-peled-298s +1-2TD
(9-05-€€T¥8 'ON SVDI) G-peled-298s +1-21D
(9-05-€€T¥8 'ON SVD) £-Uy1ared-09s +v1-Z1D
(8-0¥-TET89 'ON SVD) ZT-UY1ared-08s GI-TTD
(8-2T-2622S 'ON SVD) 0S-Uiaies1sos|
(8-2T-2622S 'ON SVD) Sg-Uieses1sos|
(8-/T-2622S 'ON SVO) Zz-Uialeaisos|
(8-2T-26225 'ON SVO) 0¢z-U1aleaisos|
(8-2T-2622S 'ON SVO) 9T-U1alesisos|
(8-/T-2622S 'ON SVO) ST-U1aleaisos|
(8-2T-2622S 'ON SVD) ZT-Uiaies1sos|
(8-2T-2622S 'ON SVD) 0T-yiaies1sos|
(8-21-2622S 'ON SVYD) 8-Yiaies1sos|

(8-2T-2622S 'ON SVD) G-U1eies1sos|
(8-2T-2622S 'ON SVD) £-U1eies1sos|
(8-2T-2622S 'ON SVD) Z-U1ees1sos|
(2-€9-¥9£69 'ON SVYO) 0£-U1819008]|
(2-€9-79€69 'ON SVO) Gz-U1819208|
(2-€9-79€69 'ON SVO) 02-U1819208|
(2-€9-79€69 'ON SVO) ST-U1819208|
(2-€9-79€69 'ON SVO) ZT-U1819208]|
(2-€9-¥9£69 "'ON SVO) 0T-U1819008]|
(2-£9-79£69 'ON SVD) L-U1918208]|
(2-£9-79£69 'ON SVI) G-U1918208]|
6-UlaiAwos|

€-yr1a1Awos|

(£-06-59€6€ 'ON SVD) 0T-U1eine|os|
(£-06-G9€6€ 'ON SVD) 9-Uiaine|os|
(£-06-59€6€ 'ON SVD) €-Uiaine|os|
9-U1909po0s|

G-U1909po0s|

#-U1809po0s|

slayi3 93d 1AV paysueid

[oyoo)y eqolor 0t-93d

[oyoo)y eqolor 9z-93d

[oyoo)y eqolor GT-93d
(7-82-T6.T9 'ON SVD) 8T-YlemojeL
(7-82-T6.T9 'ON SVD) L-YyiamojeL
(7-82-T6.T9 'ON SVD) 9-YiemojeL
(7-82-T6.T9 'ON SVD) G-YyiemojeL
(7-82-T6.T9 'ON SVD) t-yiemojjeL
Z-yswied

(Z-€T-T6.T9 'ON SVI) S2-U1800D
(Z-€T-T6.T9 'ON SVI) 02-U1800D
(£-€T-T6.T9 'ON SVD) 0T-U1920D
(£-€T-T6.T9 'ON SVD) 8-Uy1820D
(£-€T-T6.T9 'ON SVYD) L-y1820D
(£-€T-T6.T9 'ON SVYDI) 9-Y1920D
(£-€T-T6.T9 'ON SVYI) S-U1900D
(£-€T-T6.T9 'ON SVYI) €-U19000
(7-78-5908 'ON SVYD) 0£-U18|018D

(7-78-5908 'ON SVD) Gz-Ui8|018D
(7-78-5908 'ON SVD) P2-Uie|018D
(7-78-5908 'ON SVYD) 2Z2-Ui8|018D
(7-T78-5908 'ON SVD) 02Z-Ui8|018D
(7-T78-5908 'ON SVYD) 8T-Ui8|018D
(7-T78-5908 'ON SVD) ST-UIB|018D
(7-18-5908 'ON SVO) TT-U18|018D
(7-78-5908 'ON SVD) 0T-U18|018D
(7-T8-5908 'ON SVD) 9-Uig[01eD
(-T8-5908 'ON SVD) S-Uig[01eD
(7-T8-5908 'ON SVD) t-Uig|01ed
(7-18-5908 'ON SVD) Z-Uig[o1ed
(2-86-7006 "ON SVY2) 90T-Ui®|0
(2-86-7006 "ON SV2) 00T-Ui®l0
(2-86-7006 'ON SV2) 28-U18|0
(2-86-7006 'ON SVD) x0S-U1B|0
(2-86-7006 'ON SVD) S¥-U1el0
(2-86-7006 'ON SVD) «¥¥-UBl0
(2-86-7006 'ON SV2I) «0¥-U1Bl0

(2-86-7006 'ON SVD) GE-UI9|0

(2-86-7006 'ON SVDI) x0€-UBlO

(2-86-7006 'ON SVD) xGZ-UBlO

(2-86-7006 'ON SVD) ¥2Z-UI8|0

(2-86-7006 'ON SVD) xEZ-UIBlO

(2-86-7006 'ON SV2) x0Z-UiBlO

(0-50-06TSZ :2-86-7006 'ON SV2) x9T-UiB|O
(2-86-7006 'ON SV2) xGT-UIB|O

(2-86-7006 'ON SVD) xZT-UBlO

(2-86-7006 'ON SVO) «TT-UIBIO

(2-86-7006 'ON SVD) x0T-UBlO

(2-86-7006 'ON SVD) x6-U1BI0

(5-£0-070.2 :2-€0-9669Z :2-86-7006 'ON SVD) £8-U18|0
(2-86-7006 'ON SV2) «/-U1B|0

(2-86-7006 'ON SV2) £9-U18|0

(5-22-€S€S ‘2-86-7006 "ON SVYI) xG-U19|0
(T-58-229€0T ‘+-92-€SES ‘2-86-7006 'ON SVI) «7-U1BI0
(-80-65796 '8-99-1.2G ‘2-86-7006 'ON SVD) xE-UIBIO
(6-€0-28256 :/-G9-1/2S ‘2-86-7006 'ON SVDI) xZ-UBlO
9-yiauajfoapun

siaya ©3d IAMIv pareintesun Ajrensed

(panunuo9) dnoio wiaipalbul sidYig 93d MV T d|qeL

CIR Panel Book Page 78



LE

puno} dUOU Sem 31y} ‘UBAID 10U SI "ON SVD © Hyx
Alsnoinaid pamainal uaaq sey juaipaibuly

18y joyoaly uljoue/hreals)|£a10/1A1e0 9T-93d
1ay13 mojleNa v-93d
(6-00-5006 ON SVQ) Jaui3 K190 09-UraIeals

Gz-yiaue pareusaboipAH
0Z-Yiaue pareusabolpAH
G-y1aue] pareuabolipAH

layiaiq freals 1A180-93d

18y |Aresisia y-93d

08-uigjouniq Jswia pareusbolpAH
sisYig 93d 1MeIq

(9-02-T6.T9 'ON SVD) S/-yisueT
(9-02-T6.T9 'ON SVD) 09-yioueT
(9-02-16.T9 'ON SVYD) 0S-yauen
(9-02-T6.T9 'ON SVYD) 0p-yauen
(9-02-T6.T9 ON SVD) xGzZ-Yiaue]
sivyig 93d bulureluod-joi8ls

09-yisjouljig Jawiq pareusboipAH
Ob-yisjounig Jawiq pareusaboipAH
0g-yisjoulig Jawig pareusaboipAH
0z-ysjouliq Jawig pareusbolpAH

(9-02-T6.T9 'ON SVD) 0z-yieue
(9-02-T6.T9 'ON SVD) x9T-yiaueT]
(9-02-T6.T9 'ON SVD) ST-yisueT
(9-02-T6.T9 'ON SVD) 0T-yisue
(9-02-T6.T9 'ON SVYD) «S-Yisue]

(panunuod) dnois usipalbul sivY1g O3d IV T 8|geL

CIR Panel Book Page 79



8¢

JuedIX0} dAdNpoldal e Jou S| joueylaAxoing-z 6a

‘ureyd |Ae ay jo yibus| ayi o1 jeuoiiodoid Aj@sianul si saljoqeIaw
ay1 Jo A1101x01 8yl "J02AI6 auajAyle Jo siswAjod urejuod 1eyl
SUONB|NWIOY JNBLIS0I Ul PaWIO) 3 0} Paldadxa 10U aJe uIaduod Jo
sayjogelsw ay) ‘1Ianamoy ‘fesauab uj ‘suixol [eluawdolansp pue ‘oidal

’ ale slayla |Aeouow [02A|6 auajAyle Jo salljogeIaw Jeyl punoj Sem 1l sIay13 sl pue |02A]9 auajAy1g uo uoday eloads
o1 pasn seajes [oyody |Areais
o1 pasn seajes [0YodIY 14310
o1 pasn seajes jouedsapoq |10
2T pasn seajes J0yo9y [AISUAN
o1 |OYOo[e ainyeuap 0} pasn se ges [0YO2I [AUIBIN
6 uoneoijdde [eaidoy Jojajes |OYo9|y uljoue
T pasn seajes |oyoo)y eqolor
ZT pasn seajes |0yo9Y |A1ea1sos|
VT pasn seajes |OYO]y INU0J0D
T pasn seajes |0Ja1s910YD
7T pasn seajes |0yooly 1A18D
71 pasn seajes |0yo9y |Ares1ed
- pash seajes Joyooly |Ausyag
93d/Atie pue WOST- ‘INO9T- ‘'08T- ‘0ST- ‘SET- ‘00T- ‘06- ‘08- ‘G/- ‘09- 'GG- ‘G¥- ‘Ob- ‘€€- ‘¢€-
T pasn SBEBT- ‘9T- 'vT- ‘2T~ ‘0T- '6- ‘8- ‘L~ ‘9~ 'v-( (S93d) SI09A|19 ausjhyiaklod pue [09A1D sushyienL 'sO3d
S1IN3INOdNOD
9 pasn sesjes 0¢- ‘'ST- ‘€T- 'TT- '0T- ‘L- '9- ‘P~ ‘¢-yisrears
v pasn sesjes 0S- 'Pi- ‘Ov- ‘0g- 'Se- ‘€¢- ‘0¢- ‘9T- ‘GT- ‘CT- ‘TT- ‘0T- '6- ‘8- ‘L- '9- 'S- ‘P~ ‘€- ‘2-uIBl0
T pasn seajes €2- ‘v-yiaine
S uoneol|dde [eoido} Jojojes Ge¢- ‘9T- ‘g-yisue
€ pasn sesjes Sv- ‘0g- ‘'Se- 've- ‘'02- ‘9T- ‘ST- 'vT- ‘2T- ‘0T- ‘'9- ‘G- ‘¥~ ‘€- ‘¢- 'T-ueed
00T- ‘08- ‘09- ‘SS- ‘0S- ‘Ov- ‘ve- ‘€€- ‘0¢- ‘6¢- ‘8¢-
[4 pasn se/gese- ‘ve- ‘€¢- ‘¢¢- ‘0¢- ‘8T- ‘LT- ‘9T- ‘ST- ‘PT- ‘€T- ‘¢T- 'TT- ‘'0T- '6- ‘8- ‘2~ '9- ‘G- ‘¥~ ‘€- ‘Z-Ulesesad
A3aM3IATL A1SNOINTEd
ERIEIETEN| uoIsnjouoD waipalbul

sjuaipaJBul usuodwod pue pamainal Ajsnoinald ez s|qel

CIR Panel Book Page 80



6€

19Z1ISUSS © 10U ‘060G ‘GZ-YlaUe| LISZIISUaS B 10U ‘050G ‘9T-Ylaur| azZIISuas B 10U ‘0405 ‘S-yiaue)
1UeILI UR 10U ‘040G ‘SZ-ylaue) Juabe Buinbie) Juellll ue 10U ‘0405 ‘9T-yiaue| Juabe Buinbie) pliw ‘JuelLLl Ue 10U ‘040G ‘G-U1aue
eyep ou
eyep ou
erep ou

Bunel Ajrewiuiw ‘96007 :Gz-Yiaue| ‘Bunellun Ajrewiuiw oy -uou Ajjeanoeld
‘05GE/M SUOITR|NLWIO) ‘Bupell Ajlewiuiw 03 -uou ‘9,00T :9T-Yiaue| ‘Buiei Ajrewiuiw o1 -uou ‘9,00T ‘Buirenti-uou ‘os0T (G-Yiaue)

(9%00T) £8°€ (%0T) ¥0°0 ‘GZ-uidue| (%00T) £7°2-T (%0T) 0°T ‘9T-y1aue] (%00T) € T-8°0 (%0T) G0 ‘G-yiaue|:(sugges :g=xew) s|id
B/6 e<-igaue) :Bx/6 GT'2 ‘BM/lW Z'2T-€€°6 ‘9T-Uaue| By GZZg-yisue| :(s1el)%sq [elo

uomrenyy pue Buidduis wnnaea Ag pamojjoy apixosad usboipAy yum Buiyoes|q Aq paulal st 1onpoud sy ‘ssasoid siys ul 1sAjered e sepasn
aq Aew apIXoylIBUDBTHPSS 1Bseb apixo aus|Aya Jo aouasaid ay) ul pajelbe uay) pue paljaw aie S|oyode uljoue| auy ‘yiaue| palsap

A1aJes Jo 1uBWSSasse [ealul|d
Aoiuabourores

Ao1xo10uab

A191x0] [ejusawdojanap/oidal

uoineILLI 18|20
uoneZNISuUsS/uonel! [euap

ABojo21X01 [awiue

U1 S1elauab 0] uonoeal UoHIPPE ‘OIWIBYIOXS Ue Ul 9PIX0 SUSJAUIS JO UoNeIUSOU0D Jejow areldoidde ue yim pajoesl 8q ued [0yoole uljoue ainoenuew Jo poylaw syleue]
pasn se ajes uoISN|PU0D
s1onpoJd uonereyul Ul asn passalppe ‘syonpoid uonepixo a|gissod ase Yyaiym ‘apixo auajAyla 1o auexoip-‘T Ureuod 10u pinoys Swia) uoissnasig Jueuodwi
elep ou A1aJes Jo 1uBWSSasse [ealul|d
elep ou Auouabouiores
1102 "3 Ul gUL JO uonisodsues) padueyUS (0Z-Y1RleD Anoixojouab
SOlISLIg10BIRYD [RINIONIIS pUR [BIIWSBYD U0 paseq ‘s1oaya dluaborelal 1o aAnonpoldal asned 01 Ajgyjun palapisuod Aloix0) [eyuswdojanap/oidal
BuielLll 10U ‘094G Z/M uoie|nwo} ‘Z-U1a1ad uonelLIl 1gnoo
ups ay1 Jo Buluaxdiy ‘op0teuspa pue ewayifia
‘%G pue T :0T-Yidl8d ‘uoNeIBIjuIL ‘ 906G Z/M UOIRINWLIOS (US 8y} JO BuiuaXdly) ‘gsdBRe pue ewayikid ‘ %G pue T :Z-Y181dd uoMeZIISUSS/UONEILL [eUIdp
slgae. ul ewaylAIa aresapoul ‘AJIDIX0] DIWBISAS OU :(S1el ‘0 ‘SHgael ‘%G 2) 2-U1d1ad ([ewap Ym-i
0Z-a190 :B%/B §7g-G'Z ‘0T-Y1ewo0 :Bx/B Gz< ‘z-yiened :(sres)%qaT eso ABojoaixol fewiue
uoeIuadu0d H3d 01 [euoiodold sem Jusuod apixolad ‘sapixosad JO UOITeUBIUOD BINjOSR JO SWIA] Ul ‘0Z-Y1a1ad JO UONBIIUadU0d
ay} 0} reuoniodoud Aj@sianul sem ‘laquinu apixolad Jo Swid) Ul passaldxa uaym ‘arel uoiewo} apixolad {0g-yia1ad ul punoy alam sapixosad sanundwi
< apIX0 auslAyla Jo sajow Jo Jaquinu Buipuodsaliod sjualpalbul syl yim [oyoole K189 Jo uoirejAxoyla ayl Agq ainoenuew Jo poylaw sy1e1ed
pasn se ajes uoISNjoU0D
uoISN|oU0d S Mau 0] anp ajgedijdde Jabuo| ou — uis pabewep uo pasn ag 10U PINOYS SyYla1ealad eyl parels ‘spunodwod H3d ale
SU1a.1e8199 Teyl ul ‘s1onpold uonepixo a|gissod ale Yydiym ‘apIxo ausjAyla Jo suexolp-i‘T Uleluod Jou pjnoys suonesedaid Yiaiea1ad ‘upys juejul
uo asn 1o} asoyl Ajle1oadsa ‘suone|nwio) Buieald uaym uael ag pjnoys aed ‘uondiosge Bnip aoueyus ‘0z-y1eia1a9 Aleinoiued ‘sylalealad swia)l uoissnasig Juenoduwii
J9ZIISUSS B 10U ‘04GZ T/M UONR|NWIO} :GT-Y1aIea1ad
Bunellli-uou 0} -Uou AJ[enuassa ‘%4GT-GE T/M SUoe|NWIo) :GT Y1a1ea1ad A)aJes Jo 1uaWSSasse [ealul|o
elep ou Auoiuabourores
elep ou A1o1xo10uab
SONSII1oRIRYD [RINIONIIS PUR [BIIWBYD UO paseq ‘s1oaya diuaborelal 10 aAlonpoldal asned 0] Ajgxijun palapisuod Au1o1x0} [eyuswdojanap/oidal
Bunell 1ou ‘90T :ST-Yiasea19d uolrellll Jejndo
unys Jqged 0} Bunell Ajjlewiuiw sem GT-Yia1ea1ad 90T Bulureiuod uone|nwio} UoNBZIISUaS/UoIe| [ewap
elep ou ABo|021X0) [awiue
z 9pIX0 BUBJAYIS UM SaInixiw joyodfe Aney Jo uoirejAxoyis Aq paledald sjueioepns ainjdejnuew Jo poyaw sy1asesla)d
SINIIAIIONI AIMIFATH ATSNOINTHd
?oualajey awooINO pajenjeAd Jajaweled juaipa Ibu|

suodail snoiaald ul papinoid uoiewloul Jo saLeWWNS gz a|gel

CIR Panel Book Page 81



ov

uonellLl [ewlap awos ‘AN9IX0} JIWBISAS ou ‘(SNqgel) 0Z-U1eseals % Bulureluod uoie|nwio) ;jewsap sow

By/|W 0T< ‘0Z-Yla1eals 9,G T Bulureluod uone|nwio} {(J1ayem pajnsip Jo (10 ulod

Ul %Gz ) By/6 T'2~ ‘(uoirenuasuod payoadsun) By/6 6 T~ ‘0z-y1eleals ‘(uonenuasuod payioadsun) Bx/6 6'Z ‘0T-Y1areals (By/6 G< ‘z-yiaeals
%G/ 2 > Usvole|NwiIoy (1arem Ul 9501 10 |10 UI0D Ul 94G2) By/B(f@@renuasuod payoadsun) 6x/6 9T ‘z-yrareais:(srel) 05 [elo

ABojoo1X01 [awiue

9 |joyo2je |Areals yum apixo auajAuye bunoeal Aq pasedaid ale ainjoejnuew Jo poylaw sylaleals
pasn se ajes uoISNjoU0D
sjonpoJd uonereyul ul asn passalppe ‘synpoid uonepixo a|qissod
aJe Yolym ‘apIxo auajAyla 1o sauexolp-i*T UIeluod 10U pINOYSSRBUOWSP Se WNaulod wniens ayl o Aljigeswsad asealoul Aew syia|o swia)l uoissnasig Juenoduwii
$109[gNSs g/ Ul JUBILLI SAIRINWIND ‘06E/M UOIRINWLIOS ‘ApNIS Uoirelll aAireinwnd Aep Tz :0T-U1e|0 A)aJes Jo 1uaWSSasse [ealul|o
elep ou Aoiuabourores
elep ou A1o1xo10uab
SOlISLIa10BIRYD [RINIONIIS pUR [BIIWSBYD U0 paseq ‘s1oaya dluaborelal 1o aanonpoldal asned 01 Ajgyijun palapisuod Aloix0) [eyuswdojanap/oidal
JUBLLLI 81RIBPOW (940G JUBII BTRIBPOW ‘BANIE 940/ :0Z-UIS|0 ‘JUBlLI 81eI9pOW ‘9%600T :0T-Yio|o uolellll Jejndo
Buirenun Ajrewnuiw ‘yored uado ‘950G ‘el [ewsp Arewnd ‘yored pasold ‘%0T :02Z-Ue(o Bunell Ajewiuiw ‘BAISN|I30 ‘900T :0T-Y1|0 UoNBZIISUaS/Uoe| [ewap
%719°0 paj Bop T ‘ABojons 21x0] e Jo aAnsabbns uoisa| aneday ‘(sbBop) 0z-yiajo :AB0j0aIx0] J1Wa1SAS ou ‘(Srel) 0Z-yia|o :Apnis Buipaa) Aep-06
(s1eu) BY//6 G< ‘OT-UBI0 05T [eJO ABojo21X01 [awiue
v 9pIX0 auslAYIL JO Sajow Jo Jaquinu Buipuodsallod sjuaipalbul syl Yyum [oyodje |ASj0 Jo uonejAXoyla ay) Aq painioeinuew ainoenuew Jo poylaw SNE]le)
pasn se ajes uoISNjouU0D
paynuap! Swall JueAs|al ou swia)l uoissnasig Juenoduwil
21x010304d 10U ‘05668°0/M SUONRINWIOS IO 9%GZ :EZ-Uiaine| :01x0101oyd 10U ‘048" T/M UOIR|NWLIO) 1O ‘|OUBYID %ZS Ul %9 :H-Uiaine|
J3ZIISUSS B 10U ‘094Gz ‘SZ-ylaine| 119znisuas e 10U ‘9400T :f-yiaine|
JURILLI UR 10U‘0400T :S2-Yldine| Juenil ue 10U ‘04007 :i-uyieine) A)aJes Jo 1uaWSSasse [ealul|o
elep ou Aoiuabourores
elep ou A1o1xo10uab
(sred) 1uedIX0) [e19) Jo dAnoNpoidal e Jou ‘(Sligael Jo S1el ) 2IX0l0AIquIa JO 21Uabolela) 10U ‘IaleM pue [OUBLIS 9%ZS Ul %9 -Uiaine| Aloix0) [eyuswdojanap/oidal
Sl pue SBIAROUNIUOD JUBISURL) PIW ‘U4t/M UOIRINWIOY 110348 [eAROUN(U0D WBIIS ‘0400T :£2-Uiaine] 'y ¥ 1e 0TT/S pue Y T e OTT/EE
1O S2103S UONERIILI ‘9% T/M Uoie|NWIO} {(pasul) Buiyenu-uou 0} (pasunun) Ajfewiuiw‘os0z pue OT Bunellll Ajp1elspow ‘00T :-yieine) uolyelll 1ejndo
(suqgaed) yueldl ups Arewid e 10U ‘948 T/M UOITRINWIO IO 9%00T :¥-U1aine| uonezZiISUaS/uoiel [auIap
-U1aine|op/ TBUIURIUOD Suoie|nWIoy/M Alljerow ou< 05
fewap anae {(ao1w) 6y/6 -G pue (srel) Bx/b v'6-8°2 ‘Sz-Yiaie] {Bo1w pue sjel) 21xo1-uou Ajjeonoeld ‘-yiaine| painjipun :[eio ande AB0J02IX0] [ewiue
Jre palidxa pue ‘saday} ‘aunn ayr ybnosyr Apoq ayy wouy pareuiw|a Apoinb
ale Aay) ‘s1el Jo BSOONW [eunsalul ayl ybnoiyy pue siel pue sbid eauinb Jo upjs ayl ybnoliyl paglosqe Ajipeal ate siayle H3d e ‘fesauab ul JNaVY
sjunowle adeJ} ul Juasaid aq os[e Aew ‘auexolp-i‘T ‘uonejAxoyld Jo 1onpoid uonoeal e (walsAs ayy wouy pabind Aja1a|dwod
10U S| ey} apIX0 dU3JAYIS paldeaIun ureluod Aew syiaine| ayl {|OUBII0 %0 PUB ‘|OUBIBPEII0 944G ‘|0URIBP %G ‘|oUBIDPEXaY %ET 01 dn Yim
|ouedapER.IIS) %8Z-%TZ PUE |OUBISPOP %49-9SS Bulureluod sjoyoole Are) Jo ainixiw e si [oyoole |Aine| ;pappe (%500°0) PIo. d1Nd 10 (%T0°0)
WHE 8ney Aew gz-yiaine| pappe (%10°0) p1oe duHd pue (%S50°0) (vH4) ajosiueAxolpAy parelfing aney Aewy-yiaine| jo sapelb [enads Bjw Jo syonpolid-Ag/sanunduwi sylaine
uoneoiidde eoido) 1oy ajes uoisnjouo)
uodai ul papnjoul Jou uoIssnasIq Swial uoIssnasiq weuoduwi
9oualajey awooINO parenjend Jayoweled waipalbul

(panunuod) suodal snoinaid ul papinoid uonewlojul JO SaewwWNS gz a|qel

CIR Panel Book Page 82



v

elep ou
elep ou
elep ou
uolelLLl [eAnouNnfuod Juaisuel) ‘04T

elep ou

elep ou
et P

J]uBgvrod pue asn Jo sadnorid Juasaid ayl Ul ayes aresiEe Aue pue NOST- pPue INO9T- ‘08T- ‘0ST- ‘SET- ‘00T
- ‘'06- ‘08- ‘G.- '09- ‘SS- ‘SP- ‘Ov- ‘€€- ‘Z€- ‘02- ‘8T- ‘9T~ ‘¥I- ‘ZT- ‘0T- ‘6~ ‘8- ‘L- '9- ‘¥-((SD3Ad) S109A|9 susjAyiahjod pue [00A|D susjAyiauL

are|d Jajioq |osolse ‘s1onpold uonepixo sjgissod are
YOIUM ‘apIX0 SUSIAYIS 10 BueXoIp-1'T Ureluod Jou pinoys ‘(anssi ue 1aBuoj ou si Siyl) ujs pauing Jo pabewep yim sO3d Jo asn syl passnasip

009¢< 01 ETT wod}

pabuel (SON) A1ayes Jo uibrew ‘upjs pauing o3 paijdde usym AJDIX0) [2USI/M PIRIDOSSE US3Q SARY 3[IUSA HTd/M SWEaID [RIGOIDIWIUER JO 8SN
19zZ1)Isuss e 10U :8-93d ‘AlAnsuasiadAy areipswiwi Jo 8sed pjiw :8-93d ‘9-93d

uipe -o°s 1o ““d‘ ‘feso/m o1usBouIDIeD J0U ‘|0IUOD JUSAJOS B SB Pasn uaym :8-93d

Aesse 3OS ‘Aesse uoneinw pJemio) asnow ‘Aesse [eyia] Jueuiwop ‘Aesse molrew auog oAfasse uoneinw |99 OHD ‘Aesse sawy :aAnebau
Auoiuaborela 1o AoixoloAiquia juealyiubis Ajjeaibojoiq ou

uolrell Juaisue ‘plw

1aznIsuas e 10u :G/-93d
sbid eauInb 1o syqqes 03 Buirell jou :sH34

(sres) Ayoix0) ou Jo B ‘W/Bw £00T352-D3d :uolereyul
(s1e1) AUDI1X0) D1WBISAS OU ‘Aep/By/b 9'G38-93d :[elo YW €T

(syuapol) 63/6 G 6-€171 9%'1 ‘SIM JoW JaMO| UBY] J1X0] SS3| SIM jow Jaybiy ‘(siuapou) By/6 zz-5T:05a7 elo

suewNny Jo 1oe1} |9 8y} WOoJj Paglosge 10U Sem

Jarem ul 0GT-93d pue ‘Sada) 3yl Ul UONBIIXa SSa| YIM auln ayl ul Ajuewnd paiaioxa pue sainads ueljewwew [elansas Jo sioell (19) [eunsalul
-onseb ay) Aq paglosge Ajpides s 8-93d 69 {|je 1e 10U J0 AMO|S aI10W pagiosge atam sO3d ybiam Jejnasjow Jaybiy ay) ‘Sadsy pue auln ay} ul

Awoiluabourored

A1o1xo10uab

A191x0] [ejusawdojanap/oidal
uolyellll jejndo

uonezsuas/uone| raussp
K60]021x0) [ewiue

uoisnpuo)

Swia)l uoissnasiq Juenodw

Kiajes Jo Juswissasse |ealul|d

Awoiuabourored

A1o1xo10uab

A191x0] [ejuswdojanap/oidal
uolyelll 1ejndo

uonezZNISUsS/uonelLL! [euap

AB0J02IX0] [ewiue

Joyooly |[Ausyag

palgdoxa pue joe.) aAnsabip syl Aq paglosge aiem sH3d 1yBlam Jeindsjow Jamo| 8y} ‘suewny pue ‘sBop ‘siggel ‘stes yim ssipnis wsiiogelsw ul JNavy s93d
SIN3INOJNOD
pasn se ajes uoISN|oU0D
paynuapl SWall JueAs|al ou swia) uoissnasig Jueuodwi
a1x0j010yd 10U ‘QZ-U18se3ls Y%ty Bulureluod uone|nwloy aixoioloyd 10U ‘0Z-Y1aIeals 9452 Z PUB Z-U1a1eals 9,/ Z/M uoiie|nwiio}
slaznisuas Arewnd Jou :Qz-Y1aseals pue g-yiaieals
el Arewiid B 10U ‘9509 ‘0g-Ylaeals pue QT-Uia4eals ‘Juellll plil ‘949 0/M Uole|nwioy ‘quelll Arewnd e 10U ‘9409 :2-yieseals A)aJes Jo 1uaWSSasse [ealul|o
Apnms Bunured uys asnow e ui Jayowoid Jown) e Jou uabouloed e Jayliau sem Jayls |Ayje ausjAyiaAxoAjod pauyapun Ajjeinionns e Aouabourores
elep ou A1o1xo10uab
elep ou A191x0] [ejuswdojanap/oidal
B [RWIUIW ‘0509 “JUBILLI TeJapoW ‘UolIeIUSIU0D padadsun :0z-yiaieals uolyelll jejndo
1SOW Je JUB)ILI 81eI9POW ‘04GFM SUOITe|NWLIo)
Ul ‘Juelll pliw ‘9609 ‘0Z-U1aJeals ‘Juepjil ‘9,09 ‘0T-YiaJeals ‘1sow Je Buieinu A|pjiw ‘96G/ ZE Uoe|NWIo) Ul pue 9s0g5y1aieals UoNBZIISUaS/UoIe| [ewap
9oualajey awooINO parenjend Jayoweled waipalbul

(panunuod) suodal snoinaid ul papinoid uonewlojul JO SaewwWNS gz a|qel

CIR Panel Book Page 83



cv

SjuBLI [WIUIL ISOW 18 ‘049-/ "T/M SUOR|NW.IOo}

uolelll fejnao

el BIS ‘9. T/M uoire|nwuoy ‘(suqged) Buirenl ou ‘painjipun
(201W) sabueyd oneday a|qisianal ‘0T :APNIS [8I0 XM
‘SPI0JAIS [BI3) [BJIN3U S puUB ‘BULIN ‘UIS 8y} BIA PalaIdXa J0 ‘eusided nb
Ag pazijogelaw ‘sauowloy ploials pue ‘syes ajiq ‘suisoidodi| ewse|d ojul pazijogelaw Jayuny ‘saueiquiaWw [|99 0jul parelodiodul S| |0191S8|0Yd
‘uonsabul uodn sjewiue pue uew Ul POOISIBPUN |[BM S| UOIBIOXd pue WSIjogelsw [ewlou ayl ‘wngas pue spidi] 83euns upjs Jo Juauodwod e si
‘SpYNOdWOD [epIoIBlS pue ‘SUlWEYA ‘SBUOWIOY Ureldd JO 10sInd8.d dljogelsw juenodwi ue pue Jusuodwod suelquisw e Si ‘sfewiue e ul punoy

pasn se ajes

paynuapl Swall JueAs|al ou
slaznisuasoloyd 10U ‘941~ T/M SUOIRINWIOY
suonoeal d1big|re pey (0eg "dod) siuaied ewazois JO %2 TT :%0E
S19Z1)ISUSS 10U ‘%41’ 8-T/M SUOITR|NWLIO)

SV PlIW ISOW Je:'0sG TT-2/M Suoie|nwLIoy (Buielil 10u 1%00T

erep ou
1S9) sawy ‘annebau

elep ou
sliggel Jo esoonw [enuab 01 Buirel 10U (92
Buneinui-uou Alsow ‘9,9e 9FM SUOIRINWIOY

eWaPa pue BWYIAIS Paulap-||am 0] OU ‘op-g/M suone|nwioy Bunelul Apybis o1 Ajrewiuiw ‘painjipun
(sugqeu) A3191x01 D1WBISAS OU “eWapa Pl “eWaylAle pauLap-||am ‘90Z/M SUoReNWLIOo) :ApNiS ewlap sow g
$91A001S1Y JO Sarejiul rewap ‘|09A|6 susjAdoid
pue |oyodle [Ayiaw Ul 950€ ‘Aep g ‘(sugged) sisolelaxiadAy ‘sisolelaxeled ‘sniyewap aAneIoXxa ‘Aep/Xs ‘%G TT ‘Aep 0z :lewlap wisl-uoys
Anrenow 9600w 0Zzz ‘@insodxe Y 9 ‘Alfeliow
10 AJ21X0] 21WBISAS JO SUBIS ou Ing ‘saueiquiaw SNOINW Jo uonelLll Jybis ‘(sbid eauinb ‘ao1w ‘syes) wdd 9z ‘ainsodxa y-9 :uoinefeyul
‘BY/6 Z ‘9%G/M uoneinwiioy (B3/6 9:g< €F] [ewlap S1091a JIX0) OU ‘o,ifa suonenwiio) (B%/6 2 8< :(s1el)’sg [eso
spidijoydsoyd pue sapuadA|bul olul pajelodiodoul pue pioe anwed 01 pazipixo
SeM |oyo9Je |A199 ay1 Jo 1sow Ing ‘s1onpold aisem ul paburyoun pajeulwli@ sem joyofe [A1899 ayl Jo awos ‘uondiosqge poob Bunesipul ‘YydwA|
10Np 219BI0Y} BY} Ul puNo} Sem AlAIIOROIpE.) 3U) JO 1SOW ‘SB|NiSH 1oNp 19BI0Y) J0 8Nl Yoewols Jayna Aq [oyodje |A192 aAndeolpe) palsisiuiwpe
z1 S¥el Ul 'senssh ueljewwew ul spioe Ale} Buipuodsa.102 11dyl 01 pazIpIXo aJe ‘joyodye |A182 sk yans ‘sjoyodle oreydije ureyo-buol ‘fessush ul

pasn se ajes
paluapl swall JueAs|al ou
19ZI1]ISUSS ® 10U 045E/M Uolle|nwio)
elep ou
elep ou
elep ou
mc_umu_\_\__ jou ho\om\>> uolre|nwio}
(suacres) Buneiur Apjiw ‘ose/m uolre|nLuIo}
721 elep ou

pasn se ajes
paynuapl swall JueAs|al ou
ejep ou

UONBZIISUaS/UoIe| [ewap
ABojo21x0} [ewiue

Jnav

uoIsnjouoD
swia) uoissnasiq weuoduwi

A1ayes Jo 1uBWSSasSe [ealul|d
Aouabourored

A1o1xo10uab

A191x0] [ejuswdojanap/oidal
uonelLll [esoonw

uolrellll Jejndo

uoneznisuas/uonell [ewisp

ABojo21X0} [ewiue

Jnav

uoISN|oU0D

swia) uoissnasig Juenodwi
A1aJes Jo 1uBWSSasse [ealul|d
Aoiuabourores

A1o1xo10uab

A191x0] [ejuswdojanap/oidal
uolyelll 1ejndo
UoNeZIISUIS/UoIeII [euldp

ABo|o21x0]} [ewiue

uoisnjouoD
Sswia)l uoissnasiq juenodul
Kiajes Jo Juswissasse |ealuld

|0J81S8|0yD

10yoa)y K180

|0YooY |Aiea1e)

9JUvlajay

[wiodINQO

palenjens Jalsweled

juaipaibul

(panunuod) suodal snoinaid ul papinoid uonewlojul JO SaewwWNS gz a|qel

CIR Panel Book Page 84



474

BupmI-UOU ‘06GE/M 1NIXIW Bgolol 'y Z ulyim pases|d ‘uonoeal [eARdUN[UOD BWOS 9405 puUe ‘SZ ‘2T

uolelll fejnao

(s10WIRW) JIBZINSUSS B 10U 1940T
8°'T-'0 pue ‘g'0-2'0 ‘G'0-0 JO S8I03S uolrelLl (SaIpnis Aep-0g pue GT) %0S PuUe GZ ‘G 2T ‘(Siowew) juelu us Arewnd e jou (90T
auoz anlreulw.ab fewuapida ays Jo uoneuisseldul bl A19A ‘ewaps pue ewaLlAIS SWOS ‘045 2T :Salpnis [ewlap Aep Og pe GT

. (321W) BYY/|w 0§ 05a [es0

pasn se ajes
payiuapI swall Jueas|al ou
a1IN220 SUOOBal UONBZIISUSS (04G/M SUOIR|NWIOY 19ZNISUSS B 10U joyodfe Adoidos] 9456 Ul %52
Apnis aAire|NWIND Aep-TZ © Ul UOITRILLI SI9ASS ‘%G /M UONRINWLIO) JURIOPOSP ‘Buliellil 10U ‘948Z-GZ/M Suoire|nwiio) Buneliil 10U :900T
elep ou
elep ou
elep ou
uoneILLI PliW 0] [eWIUIW ‘947 Z-GZ/M SUOIRINWLIO) ‘UONRILI JUSISURI) ‘040T PUR G/M SUOolIe|NWLIO)
19Z1)ISU3S ® 10U :%5-2'0
ewayAle ajqndadtad Ajareq 196/ 2-GzZ/M UOIRINWLIOY ‘(SHOQERL) UBILLI DI :94G/M UORR|INWIO)

41 B3/6 GT< ‘9%/2Z-Gz/M suonenwioy (srel) Bx/6 oz< 057 [elo

pasn se ajes
sfealueloq Yyum sanssi a|qissod ‘s1onpoid uomejeyul ui asn
passalppe ‘pioe 1Nu020o pareusBolpAy ‘(10 INU0209 pareusBoipAy ‘ploe INUOJ0D |10 INUOI0D 0] JejIWIS 3 0 pajdadxa sa|oid asn pue AJIoIXo]
eyep ou
eyep ou
eyep ou
elep ou
erep ou
erep ou
b erep ou

pasn se ajes
uodal urjou uoissnasia
s19znIsuasoloyd Jo ‘I9ZNISUSS ‘SIUB)LI 10U ‘049-%" T/M SUOIe|nwIo}
199Ued U009 padnpul
-eaIN0soIU-N-JAYIsW-N Ul 109}48 3AN09104d B pey |0I81Sajoyd Aelsip pue ‘auizelpAyAyiawip-z'T ynm usboulosesod Arelsip e sem 1l ‘aulp
-iuenBosoiu- N-JAyIsW-N YlM uoireniul Jaye paialsiuiwpe uaym Apnis auo ul Jajowold Jaoued Uojod & 10U :Salpnis Jel Ul palieA aAey s)nsal
uabouioles [e101 Jo ‘usbouidresod ‘Isjowold e se paysigeiss 1ou
uonewiojsuR (|92 oAiquis Jaiswey UeLIAS aonpul seljogelaw swos ‘AlAnoe oluafeinw aaey sjonpoid uoiepixo-oine swos

1S91 UonIgIyul YNQ 199 Ueljewwew ‘Aesse uonewlojsuel) ‘Aesse Ajoixolouab/Aloiuabeinw eualoeq ‘1sal sawy ‘anirebau
sn1a) ayl Aq se ||am se ejuaode|d
oy} Aq pazisayiuAs si | "uew pue ‘suoodeq ‘siqgel ‘srel Buipnjoul ‘saidads uelfewwRW [RIaASS Ul Jalueq [eluade|d ay) Buissolo jo ajqeded
uonelsab Jo ¢T-2 shep uo Bw 0z pue GT yum pasop siel Agimeg-anbelds ul paalasqo os|e alam sapnifewlouge [elefed
‘sarered rewlouqge Buiney sdnd ayl Jo 9/G-2€ Ul paynsal uonelsab Jo T-8 sAep uo sies ouigie o} |10 a|qeaban jw g ul Bw GT-G Jo ulwpe o's

uoneZNISuUsS/uonelL! [eusp

ABo|o21x0]} [ewiue

uoisn[ouo)
Swia)l uoissnasig Juenodwii

A)ajes Jo 1uaWSSasse [ealulo
Aoiuabourores

A1o1xo10uab

A191x0] [ejuawdojanap/oidal
uolellll Jejndo

UONBZNISUSS/UONEILLI [auIsp

AB0J02IX0] [ewiue

uoisn[ouo)

swia)l uoissnasig Juenoduwii

A)ajes Jo 1uaWSSasse [ealul|o

Aoiuabourores

Ao1xo10uab

A191x01 ejuswdojanapyoidal

uolrellll Jejndo

uonezZIISUaS/UoIeN| [auIap
ABo|jo21x0] [ewiue

uoisn[ouo)
Swia)l uoissnasiq Juenodwii
Aiayes Jo JUswssasse [ealuld

Auoiuabourores

Anoixojouah

A191x01 [ejuswdojanapyoidal

[oyoay eqofor

|oyooly
Area1sos|

[0YO9Y INUOI0D

9JUvlajay

[wiodINQO

palenjens Jalsweled

juaipaibul

(panunuod) suodal snoinaid ul papinoid uonewlojul JO SaewwWNS gz a|qel

CIR Panel Book Page 85



1474
suonoeal aAmsod ‘9,0/ pue / ‘uoneiul IYBIS 194G ‘UoIeILI OU 9/ °0 1S3} Yyored paso|o

1seAInba A|[ed160]0o1x0) a1am ainsodxe Jo SN0l |je pue ‘yreap
pue ‘ssaupul|g ‘SISopioe dIj0grIaW 8I19ASS aSNed Ued (ploe JIWI0) pue 81ewlio) 0] |oUodfe 8y} Jo Wsljogeisw ayl 0} anp Si suewny Ul ANIoIXo)

Aiayes Jo 1uawssasse [eoluld

elep ou
1581 SNajdNUOIIIW ‘ABSSE UONEWIoSURI) |92 0AIqUIS Ja)SwWey UBLIAS ‘18] Saly :aAlrebau ‘1saleinupy :S19ay9 dlusbeinw
(s1et) Au1x0) [eularew ou ‘By/jwgpEsielo ¢ wdd 000S “TION dlusboresal ‘wdd 0O0‘0T TION [euldTeWw :uoirefeyul
OJ1IA UIpUe QUBLI S1elapow ApN1S auo ul wniidyida [eaulod Jo SIS0IJ8U :9%00T
elep ou
pajuBWINI0p ||aM SI S8IN0J SholeA Ag uolreasiuiwpe Buimol|os ainsodxa 21WaIsAs Jaye sarewiid uewny-uou o3 AJIDIX0) Jejndo
(syey) sebueyo Areuowind ou 6X/6 0T ‘SHMm 9 ‘(Aexuow snBjowoukd) w/Bw 0OSISHM Fuoneeyul Wisl-Loys
(s01W) B/B
119 ‘(s¥e2) Bx/6 9 g€ *(syes) BX/B SyT< 01 9 % uoereyul (suqgel) B3/6 g-sTFqewlap ((asnow) Bx/6 £'GT-¢°2 (1el) B3/6 9°G %51 eso
B3/6 € :Aaxuow snsayd 1o} asop [eyia| ‘ANd1xol joyose |Ayisw uewny ainde Jo [apow e juasald saloads arewnd uewny-uou Ajuo

*JaYeM pue SPIX0Ip Uogled 0] 81eLio) 03 [0YodJe [AUy1aW Sem WSIogeISW JO 81N0J 8y} pue ‘|oyodfe |Ay1aw Jo uoieulwi|d ay}

10 %S6-06 40} PEILNOJJE suewWNY Ul WiSljogelaw oneday ‘Juswuedwod Jayem s,Apog ay 0] uoleal 10a1Ip Ul senssh pue sueblo |e 1Inoybnoiyl
uonNQUISIp pamojfe [oyoafe [Ayiaw Jo Aljiqiosiw Jarem yBiy ay) :pazijiiejoA Sem Japurewal syl ‘pagiosae Sem asop aul Jo %z AJuo ‘ainodxa

JO UIW OE YNM PayIeal SBM UNS Janeped uewny ybnoiy) uondiosae Jo alel yead au :uumybuw Z6T 0 Sem upjs uewny ybnouyy uondiosge

Jo grel ueaw ay ‘uis ay) ybnoiy pue 10w Aloyelidsal pue [eunsaluionsed sy woly paglosae Ajipesal si joyodfe |Aylew ‘sfewiue pue suewny ul

uoneoijdde [eaido) o} ajes
yodas ul papnjoul Jou uoIssnasIa
%96 Ag AlAnISuasIadAy Jo aduaploul paonpal
S|oyodJe uljoue| A1re} 93} JO [BAOWAI (048€°2-2 0 WoJj pabuel AuaisuasiadAy Jo asuapioul :sjuaied ABojorewsap/m saipnis aAidadsonal €
juellll ue 10U :9%00T
erep ou
elep ou
elep ou
JURILLI JUSISURI] pliW 1o Juelll yBiis AJaA e ‘1sow Je 940G

(snqges) 1sow 1e ‘Bunel A|pjiw :%00T 10 05

(sye) BY/B 2 2p< 01 T'ZT 001 [el0

punoj aq osfe Aew 9293} 8y} Woj sapionsad pue sfelaw adel) ‘saanippe Buizijigers se juasaid aq Aew [01ayH020}

¢  Pue LHE s@yons sjuepixonue onpoid paysiuy aui ui urewal Aew sjonpoid uorepelBap sii pue 1sAered SpIXOUISW WNIPOS du} O Saoel)
‘sjunowre aoe ul Juasald aq osfe Aew ‘suexolp-#'T J0oMm 3y} Jo BuLIN0JS Woly 19ex8 uljoue| uljuasald aq Aew juabialep Jo sjunowe |jews

pasn se ajes

sealueloq ynm sanssi ajgissod ‘sjonpoid
uole[eyuUl Ul 8sn passalppe ‘UIaduU0d Jo sem uondiosge [ewsap usym Jo ‘uondiosge [ewlap Jo 3oe| uo paseq sem A1ajes asoym Juaipalbul
Aue yum uolreulquiod ui juaipalbul iyl urejuod Aew 1eys s1onpoid Buienwioy Ul usxel aq pinoys a1ed ‘Jsoueyus uonenauad e aq Aew

a1xoj030yd 10U :96GE/M B1MXIW egolol ‘9600T ‘%0T
19Z1)ISUas ® 10U :94GE/M aunxiw eqolof

JUBILLI Ue 10U ‘04GE/M 3InIXIW egolol ‘Jueiiul ue 10U :9%00T ‘%0T
elep ou
1831 SaWY ‘%4GE pue are|d/iu 0'ovSeAnebau

erep ou

Aoiuabourores

Anoixojouah

A91x01 [ejuswdoljanapyoidal
uolellll Jejndo
UONBZIISUaS/UoIe| [ewap

ABojo21X0] [ewiue

JINAV

uoisnjouoD
Sswia)l uoissnasiq uenodul

A1aJes Jo 1uBWSSasse [ealul|d
Awoiuabourored

A1o1xo10uab

A191x0] [ejuswdojanap/oidal
uolyelll 1ejndo
UONBZIISUSS/UoIe| [ewap
ABojo21X0} [ewiue

sanundwi

uoisnpuo)

Swia)l uoissnasiq Juenodwii

A)ajes Jo uaWSSasse [ealul|o
Aoiuabourores

A1o1xo10uab

A191x01 [ejuswdojanapyoidal

[0Yod|y [Ay1eN

[0Yoo)y ufjoue

9JUvlajay

[wiodINQO

palenjens Jalsweled

juaipaibul

(panunuod) suodal snoinaid ul papinoid uonewlojul JO SaewwWNS gz a|qel

CIR Panel Book Page 86



1%

pasn se ajes

yodas Ul papnjoul Jou uoIssnasIa
JUBlLI JBJNJ0 UB 10U ‘045G T/M 1onpo.d aAp Jrey painjip
Buiziisuasoloyd 10U ‘948-G Z/M Suoie|nwLIo)
(99T/0T) %9°0 JO arel aduapioul :uoneindod ab.e| ul uonezZISUaS 19.IU0D Jo} S1sal yored Buluaalos
S19Z1NISUSS 10U ‘05, 2 T-G Z/M SUOITR|NWIO}

Bunellln A|pjiw 03-UOU ‘940Z-G /M SUOIR|NWLIO} ‘UoIFellll ou :apelf [edluyssl panjipun

uoisnjouoD
Sswia)l uoissnasiq uenodul

Aiayes Jo 1uawissasse [eolulo

elep ou
elep ou
elep ou
uolelLLI JUBISURI] [RWIUIW 10 OU ‘040Z-G T/M Ssuoneinwiioy} (Bunellul Ajfewiuiw 03 -uou Ajlenuassa 9001
(suewny ‘auims)
uoirell ou ‘(sres ‘sBid eauinb ‘siqgel) uoneil 819ASS 0} arelapow :apelh [eaiuyoa) ((sd1w pue jel) Buiellll ‘oaG T/M Uoije|nwio) sow Je
‘uoneILLL PIW ‘960Z-8/M SUOIRINWLIOS {(SHAqes) Bulelil-uou (940T ‘UOlBILI MO| 03 OU :9%GZ :(SHqqe.) Bunelu Ajgrelspow o1 Apyblis :9%00T
o1 B3/6 0T< ‘%0z 10 8/M suonenw.lo} 05 [elo
pasn se ajes
uoissnasig ou
oluabiajeoloyd 1o 21xo1010yd 10U 942 0T/M UOHENWIO)
(#799T/9) %9€°0 J0 arel aduapioul :suoieindod ab.e| ul uoneZISUSS 19LIU0D Joj S1sa] yored Buluaalods
Buirellli-uou A|[enuassa 94z 0T-S/M SUOITe|NWLIO) ‘UoITellll ou :apelb [ea1uydal painjipun (s103lgns Of/T Ul UonelI PliW :9%00T
elep ou
elep ou
elep ou
(U ¥2) OTT/¥ 0 T JO 8100S UOHEII :%00T

(suewny ‘auims) uonell ou ‘(syel ‘sbid eauinb ‘suqgel) uolneil 819A3S 0) alelapouwl :apelb
[e21Uy2a] ‘1SoW e ‘uonell pliw ‘%z 0T PUE /M suoienwioy (sigael) +7/0 81093S UoIeNll (9%0¢ ‘(SNqdel) ¢7/ST T-0 JO 8109S uonell :9%00T

ot Bx/6 ggTreWIBP BY/B GZ< ‘%2 0T/M uolre|NuLIo} paINnjipun ‘Bx/6 G< :(sres) °5q1 [eJo

pasn se ajes
paynuapl swall JueAs|al ou
Jaznisuasoloyd e 10U ‘9aT 0/M UOIRINWIOY
S19Z1NISUSS 10U ‘04GZ 0-T 0/M SUOITR|NWIO}
Apn1s [ea1uld Ym-i e Ul Buirelll 10U ‘9,8°0-GZ'0/M SUOITRINWIO) ‘SIUBLLI 10U ‘94GZ°0-T 0/M SUOB|NWIOY
elep ou
elep ou
elep ou
(saAa pasuliun) Bunelll Ajaresapow ‘(saka pasuul) Buneil A|pjiw :9%E/M uone|nwiioy {Buirelill 10U :948°0/M uone|nwioy)
(suqqgeu) Bunell-uou ‘osg8 /M UoIRINWIOY
Ajjenow ou ‘ainsodxa Jaye uiw QT S|ewiue |je ul UoIIelll [eSeu 81eIapow pue eixele ‘U T ‘o< :uoiepyul
71 B3/6 Z< ‘968 0/m uonenwogdewlap 6x/6 G< ‘968 0/m uonenuwiioy Bx/6 g< :(s1e1)osq [elo

[OYo2Je ainyeusp 0} Pasn se ajes
JUSAJOS © SB ajesun 10 aJes SI [0yooe [Ay1sw Jaylaym arels Jou pIp [aued ‘AlIIxol Jo asneodaq

Aoiuabourores

Anoixojouah

Ao1xo1 ejuswdojanapyoidal
uonelll Jgnao

uoneziisuas/uonel fauiap
AB0J021X0] [ewiue
uoISN|PU0D

swia) uoissnasig Juenodwi

A1aJes Jo 1uBWSSasse [ealul|d
Awoiuabourored

Anoixojouah

A191x0] [ejuswdojanap/oidal
uolyelll jejndo

uonezZIISUaS/UoIeN| [auIap
AB0J021X0] [ewiue

uoisnjouoD
Sswia)l uoissnasiq uenodul

A1aJes Jo 1uBWSSasse [ealul|d
Aoiuabourores

A1o1xo10uab

A191x0] [ejuswdojanap/oidal
uolyelll 1ejndo
UoNBZIISUaS/UoIe| [ewap

AB0J021X0] [ewiue

uoisnjouoD
Sswia)l uoissnasiq juenodul

[0Yoaly |A810

jouedapod K100

[0Yoa|y |KIsHAN

9JUvlajay

[wiodINQO

palenjens Jalsweled

juaipaibul

(panunuod) suodal snoinaid ul papinoid uonewlojul JO SaewwWNS gz a|qel

CIR Panel Book Page 87



i4

JUBJIX0] dAIONPoIdal e Jou SI joueylaAxolng-z B a ‘ureyd e ayl Jo yibus| ayr 01 reuoiiodoud Ajasianul slay13 sil pue

S| sayjogelaw ay1 Jo ANoixol ayl {|odA|6 ausjAyl8 Jo sIawAjod ureluod Jeyl SUOITRINWIO) J11BWS0D Ul Pawio} 8g 01 pa1dadxa Jou aJe uIaduod 109419 aualiyig

4O SeNj0geIBW By} ‘1BABMOY ‘Telaudl ul isuixol reluswdoleasp pue oidal aie s1ays |Aijeouow |02A16 susjAyle JO SBNjogEIBW TRy} punoj sem Ji A101x0] ejuswdojanapjoidal uo yoday [eloads
pasn se ajes uoISNjoU0D
yodas Ul papnjoul Jou uoIssnasIa Swiay uoissnasiq wenoduwi

(0v2€/6T) %TS'0 Jo a1es souapioul :uonendod abie| Ul uoreZNISUSS 19BIU0D J0} SI1S8) yored Huiusa.os
SIBZIISUSS 10U ‘04Z-7T/M SUOIeNWIO}

Bunellur Apybiis 01 -UOU 8IM Ytrg-1T/M SUORRINWIOS ‘S108lgns Og/T Ul uoirell pjiw pasnpold :900T A)aJes Jo 1uaWSSasse [ealul|o
auadeiyuefe]zuagiAyiswip Yyum palsal usym a1 Ul uoirew.o} Jowny ajowold Jou pip Adiusbourored
1591 Sawy :aAnebau Andixojouab
elep ou Audix01 [eyuswdojanap/oidal
Bunel Aipjw :%00T uolrellll Jejndo
J3ZNISUSS B 10U :94{7Z/M UOITR|NWIO}
(suqgaeJ) e ups Arewid pjiw 03 fewiuiw :9400T UoNBZIISUaS/UoIe| [ewap
(sugaed) AN0IX0) D1WBISAS OU “ ‘'S10943 [eWIBP SWOS %8/M SUOITRINWIOY :APN]S [ew.lap Sow €
‘6x/6 8< 057 [elo ABojo2I1X0] [awiue
10811 |9 8y} WOl paglosae AjJood si joyooe |A1eals 1ey) a1edlpul SaIpNIS [BJaASS WOy
0T S)INSaJ ‘SaNSSH UeljeWWERW JO JUSNIISUOD UOWWOID J3YIoUe ‘pioe J1eals 0] PaliaAuod Ajipeal ‘Sanss|) Ueljewlwew SNoLeA Ul Ajfednjeu punoy Jnav |oyoay |Areals
9oualajey awooINO parenjend Jayoweled waipalbul

(panunuod) suodal snoinaid ul papinoid uonewlojul JO SaewwWNS gz a|qel

CIR Panel Book Page 88



Table 3. Structures and Physical Properties

(unless otherwise noted, these values were calcuﬁted)
“*” indicates those ingredients previously assessed by the CIR Expert Panel.

Methoxy PEG-n / PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

General Structure:

HsC o)
o) H

n

N

n = the average number of ethylene glycol units (e.g., PEG-7 Methyl Ether (or Methoxy PEG-7) is when n = 7)

INCI Name Molecular Weight M.P./B.P. loglty
PEG-3 Methyl Ether (CAS N&®00474-4; 112-35-6) 164.2 -44/243C (exp) -0.74
PEG-4 Methyl Ether (CAS N&®004-74-3 208.25 62/291°C -1.73
PEG-6 Methyl Ether (CAS N&®004-74-4 296.36 120/367C -2.28
PEG-7 Methyl Ether (CAS N&®004-74-3 340.41 149/404C -2.55
Methoxy PEG-7 (CAS N®004-74-3 340.41 149/404C -2.55
Methoxy PEG-10 (CAS N&004-74-3 472.57 215/510°C -3.38
Methoxy PEG-16 (CAS N&004-74-3 736.88 316/722C -5.02
Methoxy PEG-25 (CAS N&004-74-3 1132.36 350/1039C -7.49
Methoxy PEG-40 (CAS N®004-74-3 1794.14 --/1568°C -11.61
Methoxy PEG-100 (CAS N&004-74-3 4437.40 - -

Capreths (8 carbon chain with a variable PEG)

General Structure:

Y N NG g é\/ O>\
HaC 0 H

n = the average number of ethylene glycol units (e.g., Capreth-4 is when n = 4)

INCI Name Molecular Weight M.P./B.P. logity
Capryleth-4 30644 127/380°C 1.71
Capryleth-5 350.49 150/415C 1.43

Noneth-8 (9 carbon chain with an 8 unit PEG)
General Structure:

H3C\/\/\/\/\ é\/o>\
O H

n=9
INCI Name Molecular Weight M.P./B.P. loglty
Noneth-8 49667 225/532C 1.10
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Table 3. Structures and Physical Properties (continued)

Deceths (10 carbon chain with a variable PEG)

General Structure:

Y N NG NN é\/ O}
HsC 0 H

n = the average number of ethylene glycol units (e.g., Deceth-4 is when n = 4)

INCI Name Molecular Weight M.P./B.P.
Deceth-3 (CAS Na26138-52-8 290.44 113/368C
Deceth-4 (CAS No26183-52-85703-94-§ 334.49 138/403C
Deceth-5 (CAS No26183-52-§ 378.54 166/438C
Deceth-6 (CAS No26183-52-§ 422.60 182/473C
Deceth-7 (CAS No26183-52-§ 466.65 208/509°C
Deceth-8 (CAS No26183-52-§ 510.70 233/544C
Deceth-9 (CAS Na26183-52-§ 554.75 250/579C
Deceth-10 (CAS Ni26183-52-8 598.81 266/514C

Undeceths (11 carbon chain with a variable PEG)

General Structure:

@)
O H

n

HaC

n = the average number of ethylene glycol units (e.g., Undeceth-3 is when n = 3)

INCI Name Molecular Weight M.P./B.P.
Undeceth-3 (CAS N84398-01-1) 304.47 122/379C
Undeceth-5 (CAS N84398-01-) 39257 174/450°C
Undeceth-7 (CAS N84398-01-) 480.68 215/520°C
Undeceth-8 (CAS N84398-01-) 524.73 239/556'C
Undeceth-9 (CAS N34398-01-) 568.78 255/591°C
Undeceth-11 (CAS N&4398-01-) 656.89 288/661°C
Undeceth-40 (CAS N&®4398-01-1127036-24-2) 1931.34 350/1684C
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2.96
2.69
2.42
2.14
1.87
1.59
1.32
1.04

loglty
3.46
2.91
2.36
2.08
1.81
1.26
-6.70



Table 3. Structures and Physical Properties (continued)

Laureths (12 carbon chain with a variable PEG)

General Structure:

O
O H
n

HsC

n = the average number of ethylene glycol units (e.g., Laureth-11 is when n = 11)

INCI Name Molecular Weight M.P./B.P. lagK
Laureth-1 (CAS Nos9002-92-Q 4536-30-5) 230.39 65/318°C 450
Laureth-2 (CAS Nos9002-92-0 3055-93-4) 274.44 98/356°C 4.22
Laureth-3 (CAS Nos9002-92-0 3055-94-5) 318.49 131/391°C 3.95
Laureth-4* (CAS Nos9002-92-0 68439-50-9; 5274-68-0) 362.54 154/426C 3.67
Laureth-5 (CAS Nos9002-92-0 3055-95-6) 406.60 176/461°C 3.40
Laureth-6 (CAS Nos9002-92-0;3055-96-7) 450.65 197/497°C 3.12
Laureth-7 (CAS No$002-92-0 3055-97-8) 494.70 223/532C 2.85
Laureth-8 (CAS Nos9002-92-0 3055-98-8) 538.75 244/567°C 257
Laureth-9 (CAS Nos9002-92-0 3055-99-0) 582.81 261/602C 2.30
Laureth-10 (CAS No$002-92-0; 68002-97:16540-99-4) 626.86 277/638C 2.03
Laureth-11 (CAS No$002-92-0; 68002-97)1 670.91 293/673C 1.75
Laureth-12 (CAS No$002-92-0; 68002-97)1 714.96 310/708C 1.48
Laureth-13 (CAS Nos$9002-92-0; 68002-97)1 759.02 326/743C 1.20
Laureth-14 (CAS No$002-92-0; 68002-97)1 803.07 343/779C 0.93
Laureth-15 (CAS No$9002-92-0; 68002-97)1 847.12 350/815C 0.65
Laureth-16 (CAS No$002-92-0; 68002-97)1 891.18 --/849°C 0.38
Laureth-20 (CAS N09002-92-0 1067.39 --/990°C -0.72
Laureth-21 (CAS Na9002-92-0 1111.44 --/1026°C -0.99
Laureth-23* (CAS N09002-92-0 1199.54 --/1096°C -1.54
Laureth-25 (CAS Na9002-92-0 1287.65 --/1167°C -2.09
Laureth-30 (CAS N09002-92-0 1507.91 --/1343°C -3.46
Laureth-38 (CAS N09002-92-0 1860.33 --/1625°C -5.66
Laureth-40 (CAS N09002-92-0 1948.44 --/1696°C -6.21
Laureth-50 2388.96 --/2048°C -8.95
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Table 3. Structures and Physical Properties (continued)

Trideceths (13 carbon chain with a variable PEG)

General Structure:

H3C

sl

n = the average number of ethylene glycol units (e.g., Trideceth-3 is when n = 3)

INCI Name Molecular Weight M.P./B.P. logity
Trideceth-2 (CAS N024938-91-§ 332.52 140/403C 4.44
Trideceth-3 (CAS Na24938-91-84403-12-7) 376.57 162/438C 4.16
Trideceth-4 420.62 184/473C 3.89
Trideceth-5 (CAS Na24938-91-8 464.48 205/508°C 3.61
Trideceth-6 (CAS Na24938-91-8 508.73 230/543C 3.34
Trideceth-7 (CAS N024938-91-8 552.78 249/579C 3.07
Trideceth-8 (CAS Na24938-91-8 596.83 266/614C 2.79
Trideceth-9 (CAS No24938-91-869011-36-5) 640.89 282/649C 252
Trideceth-10 (CAS Na24938-91-3 684.94 299/685°C 2.24
Trideceth-11 (CAS N24938-91-8 728.99 315/720°C 1.97
Trideceth-12 (CAS N24938-91-8 78330-21-9) 773.04 332/755C 1.69
Trideceth-15 (CAS N24938-91-8 905.20 350/861°C 0.87
Trideceth-18 (CAS Na24938-91-8 1037.36 --/967°C 0.05
Trideceth-20 (CAS N24938-91-8 1125.46 --/1037°C -0.50
Trideceth-21 (CAS N24938-91-8 1169.52 --/1072°C -0.78
Trideceth-50 (CAS N24938-91-8 2447.04 --/2095°C -8.73

Myreths (14 carbon chain with a variable PEG)
General Structure:

@)

H,;C O H

n

n = the average number of ethylene glycol units (e.g., Myreth-3 is when n = 3)

INCI Name Molecular Weight M.P./B.P. logify
Myreth-2 (CAS No27306-79-2) 302.49 116/379C 5.20
Myreth-3 (CAS No27306-79-2; 26826-30-2) 346.55 142/414C 4.93
Myreth-4 (CAS No27306-79-239034-24-7) 390.60 171/449C 4.65
Myreth-5 (CAS No27306-79-292669-010-7) 434.65 187/485C 4.38
Myreth-10 (CAS No27306-79-2 654.91 288/661°C 3.01
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Table 3. Structures and Physical Properties (continued)

Ceteths (16 carbon chain with a variable PEG)

General Structure:

Hsc/\/\/\/\/\/\/\/\o

n = the average number of ethylene glycol units (e.g., Ceteth-3 is when n = 3)

INCI Name

Ceteth-1* (CAS No9004-95-9, 2136-71-2)
Ceteth-2* (CAS N09004-95-9 5274-61-3)
Ceteth-3* (CAS N09004-95-9 4484-59-7)
Ceteth-4* (CAS N09004-95-95274-63-5)
Ceteth-5* (CAS N09004-95-94478-97-1)
Ceteth-6* (CAS N09004-95-9 5168-91-2)

Ceteth-7 (CAS Ne9004-95-9

Ceteth-10* (CAS N09004-95-9 14529-40-9)
Ceteth-12* (CAS N09004-95-9 94159-75-8)

Ceteth-13 (CAS N004-95-9
Ceteth-14* (CAS N09004-95-9
Ceteth-15* (CAS N09004-95-9
Ceteth-16* (CAS N09004-95-9
Ceteth-17 (CAS N®004-95-9
Ceteth-18 (CAS N004-95-9
Ceteth-20* (CAS N09004-95-9
Ceteth-23 (CAS Na®004-95-9
Ceteth-24* (CAS N09004-95-9
Ceteth-25* (CAS N09004-95-9
Ceteth-30* (CAS N09004-95-9
Ceteth-40 (CAS N®004-95-9
Ceteth-45* (CAS N09004-95-9
Ceteth-150 (CAS N®004-95-9

Molecular Weight

286.49
330.54
374.59
418.64
462.70
506.75
550.44
682.96
771.06
815.12
859.17
903.22
947.27
991.33
1035.39
1123.48
1255.65
1299.69
1343.75
1564.01
2004.54
2224.80
6850.35
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M.P./B.P.

101/367C
134/402C
158/437°C
187/473C
203/508C
228/543C
249/578C
299/684C
332/755C
348/790°C
--1825°C
--1860°C
--1896°C
--/931°C
--/966°C
--/1037°C
--/1142°C
--/1178°C
--/1213°C
--/1389°C
--11742°C
--/1918°C
o)

logity

6.46
6.19
591
5.64
5.36
5.09
4.81
3.99
3.44
3.17
2.89
2.62
2.34
2.07
1.80
1.25
0.42
0.15
-0.13
-1.50
-4.24
-5.61



Table 3. Structures and Physical Properties (continued)

Steareths (18 carbon chain with a variable PEG)

General Structure:

H;C (@)

n = the average number of ethylene glycol units (e.g., Steareth-3 is when n = 3)

INCI Name Molecular Weight M.P./B.P. logify
Steareth-1 (CAS N&®005-00-9) 314.55 120/390°C 7.44
Steareth-2* (CAS N®005-00-9 16057-43-5) 358.60 152/425C 7.17
Steareth-3 (CAS NA®005-00-9 4439-32-1) 402.65 175/460°C 6.89
Steareth-4* (CAS N®005-00-9 59970-10-4) 446.70 193/496°C 6.62
Steareth-5 (CAS N&®005-00-9 71093-13-5) 490.76 218/531°C 6.34
Steareth-6 (CAS N&®005-00-9 2420-29-3) 534.81 243/566°C 6.07
Steareth-7 (CAS N&®005-00-9 66146-84-7) 578.86 260/602C 5.80
Steareth-8 (CAS N&®005-00-9 622.91 276/637°C 5.52
Steareth-10* (CAS N®005-00-9 13149-86-5) 711.02 309/707°C 4.97
Steareth-11* (CAS N®005-00-9 755.07 326/743C 470
Steareth-13* (CAS N®005-00-9 843.18 350/813C 4.15
Steareth-14 (CAS N&005-00-9 887.23 --/848°C 3.87
Steareth-15* (CAS N&@005-00-9 931.28 --/884°C 3.60
Steareth-16 (CAS N&005-00-9 975.33 --/919°C 3.33
Steareth-20* (CAS N&@005-00-9 1151.54 --/1060°C 2.23
Steareth-21 (CAS N&005-00-9 1195.60 --/1095°C 1.95
Steareth-25 (CAS N&005-00-9 1371.81 --/1236°C 0.86
Steareth-27 (CAS N&005-00-9 1459.91 --/1307°C 071
Steareth-30 (CAS N&005-00-9 1592.07 --/1413°C -0.52
Steareth-40 (CAS N&005-00-9 2032.60 --/1765°C -3.26
Steareth-50 (CAS N&005-00-9 2473.12 --/2118°C -6.00
Steareth-80 (CAS N&005-00-9 3497.70 A -
Steareth-100 (CAS N®005-00-9 4675.75 . -
Steareth-200 (CAS N&005-00-9 9081.01 . -

Arachideth-20 (20 carbon chain with a 20 unit PEG)

Structure:

H4C (@)

n=20

INCI Name Molecular Weight M.P./B.P. logity
Arachideth-20 117960 --/1083°C 3.21
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Table 3. Structures and Physical Properties (continued)

Beheneths (22 carbon chain with a variable PEG)

General Structure:

HaC o)

n = the average number of ethylene glycol units (e.g., Beheneth-2 is when n = 2)

INCI Name Molecular Weight M.P./B.P. loglty
Beheneth-2 41471 179/472C 9.13
Beheneth-5 546.85 249/577C 8.31
Beheneth-10 767.13 331/754C 6.94
Beheneth-15 987.39 --/930°C 5.56
Beheneth-20 1207.65 --/1106°C 4.19
Beheneth-25 1427.91 --/1283°C 2.82
Beheneth-30 1648.18 --/1459°C 1.45
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Table 3. Structures and Physical Properties (continued)

Ceteareths (mixture of 16 and 18 carbon chains with a variable PEG)

General Structure:

H4C

A
s,

As these are mixtures of two molecules at unknown ratios, molecular weights and physical properties are not calculable.

H,C

n = the average number of ethylene glycol units (e.g., Ceteareth-3 is when n = 3)

INCI Name

Ceteareth-2*

Ceteareth-3*

Ceteareth-4*

Ceteareth-5*

Ceteareth-6*

Ceteareth-7*

Ceteareth-8*

Ceteareth-9*

Ceteareth-10*
Ceteareth-11*
Ceteareth-12*
Ceteareth-13*
Ceteareth-14*
Ceteareth-15*
Ceteareth-16*
Ceteareth-17*
Ceteareth-18*
Ceteareth-20*
Ceteareth-22*
Ceteareth-23*
Ceteareth-24*
Ceteareth-25*
Ceteareth-27*
Ceteareth-28*
Ceteareth-29*
Ceteareth-30*
Ceteareth-33*
Ceteareth-34*
Ceteareth-40*
Ceteareth-50*
Ceteareth-55*
Ceteareth-60*
Ceteareth-80*

Ceteareth-100* (CAS N&8439-49-6)

(CAS NG84D-49-6
(CAS N68439-49-§
(CAS N68439-49-§
(CAS N68439-49-§
(CAS N68439-49-§
(CAS N68439-49-§
(CAS N68439-49-§
(CAS N68439-49-§
(CAS N&8439-49-§
(CAS N&8439-49-§
(CAS N§8439-49-§
(CAS N§8439-49-p
(CAS N§8439-49-p
(CAS N§8439-49-§
(CAS N&8439-49-p
(CAS N&8439-49-§
(CAS N&8439-49-§
(CAS N&8439-49-p
(CAS N§8439-49-p
(CAS N§8439-49-§
(CAS N§8439-49-p
(CAS N§8439-49-§
(CAS N&8439-49-p
(CAS N&8439-49-§
(CAS N&8439-49-§
(CAS N&8439-49-§
(CAS N§8439-49-p
(CAS N§8439-49-§
(CAS N§8439-49-p
(CAS N§8439-49-§
(CAS N&8439-49-§
(CAS N&8439-49-§
(CAS N&8439-49-§

Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight ~ 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
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Table 3. Structures and Physical Properties (continued)

Pareths (mixture of variable length carbons chains with a variable PEG)
Structure Example: C12-14 Pareth-3

HeC /\/\/\/\/\/\O /\/O\/\O /\/OH
H3C/\/\/\/\/\/\/O\/\O/\/o\/\OH

As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not

calculable.
INCI Name

C9-11 Pareth-3 (CAS N68438-46-3
C9-11 Pareth-4 (CAS N638439-46-3
C9-11-Pareth-6 (CAS N68439-46-3
C9-11 Pareth-8 (CAS N638439-46-3
C9-15 Pareth-8 (CAS NAd.57627-88-8
C10-16 Pareth-1 (CAS N68002-97-}
C10-16 Pareth-2 (CAS N68002-97-}
C11-13 Pareth-6 (CAS N808060-94-3
C11-13 Pareth-9 (CAS NB08060-94-3
C11-13 Pareth-10 (CAS NB08060-94-3
C11-15 Pareth-3 (CAS N68131-40-8
C11-15 Pareth-5 (CAS N68131-40-3
C11-15 Pareth-7 (CAS N68131-40-3
C11-15 Pareth-9 (CAS N68131-40-3
C11-15 Pareth-12 (CAS N68131-40-3
C11-15 Pareth-15 (CAS N68131-40-8
C11-15 Pareth-20 (CAS N68131-40-3
C11-15 Pareth-30 (CAS N68131-40-8
C11-15 Pareth-40 (CAS N68131-40-8
C11-21-Pareth-3 (CAS N@46538-82-9

C11-21-Pareth-10 (CAS N@46538-82-9

C12-13 Pareth-1 (CAS N66455-14-9
C12-13 Pareth-2 (CAS N66455-14-9
C12-13 Pareth-3 (CAS N66455-14-9
C12-13 Pareth-4 (CAS N66455-14-9
C12-13 Pareth-5 (CAS N66455-14-9
C12-13 Pareth-6 (CAS N66455-14-9
C12-13 Pareth-7 (CAS N66455-14-9
C12-13 Pareth-9 (CAS N66455-14-9
C12-13 Pareth-10 (CAS N66455-14-9
C12-13 Pareth-15 (CAS N66455-14-9
C12-13 Pareth-23 (CAS N66455-14-9
C12-14 Pareth-3 (CAS N68439-50-9
C12-14 Pareth-5 (CAS N63439-50-9
C12-14 Pareth-7 (CAS N63439-50-9
C12-14 Pareth-9 (CAS N68439-50-9
C12-14 Pareth-12 (CAS N68439-50-9
C12-15 Pareth-2 (CAS N68131-39-5)
C12-15 Pareth-3 (CAS N68131-39-%
C12-15 Pareth-4 (CAS N68131-39-%
C12-15 Pareth-5 (CAS N68131-39-%
C12-15 Pareth-7 (CAS N68131-39-%
C12-15 Pareth-9 (CAS N68131-39-%
C12-15 Pareth-10 (CAS N68131-39-%

Molecular weight < 1000
Molecular weight < 1000

Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight > 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
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Table 3. Structures and Physical Properties (continued)

C12-15 Pareth-11 (CAS N68131-39-5
C12-15 Pareth-12 (CAS N68131-39-%
C12-16 Pareth-5 (CAS N68551-12-2
C12-16 Pareth-7 (CAS N68551-12-2
C12-16 Pareth-9 (CAS N68551-12-2
C13-15 Pareth-21 (CAS N64425-86-)
C14-15 Pareth-4 (CAS N68951-67-F
C14-15 Pareth-7 (CAS N68951-67-F
C14-15 Pareth-8 (CAS N68951-67-F
C14-15 Pareth-11 (CAS N68951-67-F
C14-15 Pareth-12 (CAS N68951-67-F
C14-15 Pareth-13 (CAS N68951-67-F
C20-22 Pareth-30

C20-40 Pareth-3 (CAS N@46538-83-0
C20-40 Pareth-10 (CAS N246538-83-)
C20-40 Pareth-24 (CAS N246538-83-0
C20-40 Pareth-40 (CAS N246538-83-0
C20-40 Pareth-95 (CAS N246538-83-0
C22-24 Pareth-33 (CAS N246538-84-1
C30-50 Pareth-3 (CAS N@46538-85-2
C30-50 Pareth-10 (CAS N246538-85-2
C30-50 Pareth-40 (CAS N246538-85-
C40-60 Pareth-3 (CAS N@46538-86-3)
C40-60 Pareth-10 (CAS N246538-86-3

Hydrogenated Talloweths (mixture of 14, 16, and 18 carbon chains with a variable PEG)

sl
A

General Structure:

HaC

H3C

HsC

Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight > 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight > 1000
Molecular weight < 1000
Molecular weight ~ 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight < 1000
Molecular weight ~ 1000
Molecular weight > 1000
Molecular weight < 1000
Molecular weight > 1000

A

n = the average number of ethylene glycol units (e.g., Hydrogenated Talloweth-12 is when n = 12)

As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not

calculable.

INCI Name
Hydrogenated Talloweth-12 Molecular weight < 1000
Hydrogenated Talloweth-25 Molecular weight > 1000
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Table 3. Structures and Physical Properties (continued)

Partially Unsaturated Alkyl PEG Ethers
Undecyleneth-6 (Q-1 unsaturated 11 carbon chain with a 6 unit PEG)

Structure:

Hzc/\/\/\/\/\/ O\/\o/\/ O\/\o/\/ O\/\o/\/ OH
INCI Name Molecular Weight M.P./B.P. loglty
Undecyleneth-6 43461 189/484C 2.50

Oleths (Q-9 unsaturated 18 carbon chain with a variable PEG)

General Structure:

O

HaC = 0 H

n

n = the average number of ethylene glycol units (e.g., Oleth-2 is when n = 2)

INCI Name Molecular Weight M.P./B.P. logify
Oleth-2* (CAS N0900498-2 5274-65-7; 95287-03-9) 356.58 151/429C 6.95
Oleth-3* (CAS N0.9004-98-2 5274-66-8; 96459-08-4) 400.64 175/464C 6.68
Oleth-4* (CAS No9004-98-2 5353-26-4; 103622-85-1) 444.69 193/499C 6.40
Oleth-5* (CAS N0.9004-98-25353-27-5) 488.74 219/535C 6.13
Oleth-6* (CAS No9004-98-2 532.79 244/57¢°C 5.86
Oleth-7* (CAS No.9004-98-2 576.85 262/605C 5.58
Oleth-8* (CAS N0.9004-98-2 26996-03-2; 27040-03-5) 620.90 278/64F°C 5.31
Oleth-9* (CAS N09004-98-2 664.95 295/676°C 5.03
Oleth-10* (CAS N09004-98-2 709.00 311711°C 4.76
Oleth-11* (CAS N09004-98-2 753.06 328/746C 4.48
Oleth-12* (CAS N09004-98-2 797.11 344/781°C 4.21
Oleth-15* (CAS N09004-98-2 929.27 350/887°C 3.39
Oleth-16* (CAS N09004-98-2; 25190-05)0 973.32 --1922°C 311
Oleth-20* (CAS N09004-98-2 1149.53 --11063°C 2.01
Oleth-23* (CAS N09004-98-2 1281.69 --11169°C 1.19
Oleth-24 (CAS N09004-98-2 1325.74 --/1204°C 0.92
Oleth-25* (CAS N09004-982) 1369.79 --11240°C 0.64
Oleth-30* (CAS N09004-98-2 1590.05 --/1416°C -0.73
Oleth-35 (CAS N09004-98-2 1810.32 --/1592°C -2.10
Oleth-40* (CAS N09004-98-2 2030.58 --11769°C -3.47
Oleth-44* (CAS N09004-98-2 2206.79 --11910°C -4.57
Oleth-45 (CAS N09004-98-2 2250.84 --11945°C -4.85
Oleth-50* (CAS N09004-98-2 2471.11 --/2121°C -6.22
Oleth-82 (CAS N09004-98-2 3880.79 )~ -
Oleth-100 (CAS N09004-98-2 4673.73 )~ -
Oleth-106 (CAS N09004-98-2 4938.05 wef- -
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Table 3. Structures and Physical Properties (continued)

Cetoleths (mixture of 16 carbon chain aifgt9 unsaturated 18 carbon chains with a variable PEG)

~°}
0 H
HaC = oév O>\H

n = the average number of ethylene glycol units (e.g., Cetoleth-6 is when n = 6)

General Structure:

H4C

As these are mixtures of two molecules at unknown ratios, molecular weights and physical properties are not calculable.
INCI Name

Cetoleth-2 (CAS No3066-81-9 Molecular weight < 1000
Cetoleth-4 (CAS NoB065-81-3 Molecular weight < 1000
Cetoleth-5 (CAS No3065-81-4 Molecular weight < 1000
Cetoleth-6 (CAS No3065-81-4 Molecular weight < 1000
Cetoleth-10 (CAS Na#065-81-3 Molecular weight < 1000
Cetoleth-11 (CAS N®065-81-4 Molecular weight < 1000
Cetoleth-15 (CAS N#065-81-4 Molecular weight < 1000
Cetoleth-18 (CAS N#065-81-3 Molecular weight > 1000
Cetoleth-20 (CAS N#065-81-3 Molecular weight > 1000
Cetoleth-22 (CAS N#065-81-4 Molecular weight > 1000
Cetoleth-24 (CAS N#065-81-3 Molecular weight > 1000
Cetoleth-25 (CAS N#065-81-3 Molecular weight > 1000
Cetoleth-30 (CAS N®065-81-3 Molecular weight > 1000
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Table 3. Structures and Physical Properties (continued)

Coceths (mixture of 6, 8, 10, 12, 14, 18-9 unsaturated 1&-6 unsaturated 18, and 20 carbon chains with a variable PEG)

General Structure:

n = the average number of ethylene glycol units (e.g., Coceth-3 is when n = 3)

As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not

calculable.

INCI Name
Coceth-3 (CAS N0o617M1-13-7) Molecular weight < 1000
Coceth-5 (CAS N061791-13-F Molecular weight < 1000
Coceth-6 (CAS N061791-13-F Molecular weight < 1000
Coceth-7 (CAS N061791-13-F Molecular weight < 1000
Coceth-8 (CAS N061791-13-F Molecular weight < 1000
Coceth-10 (CAS No61791-13-F Molecular weight < 1000
Coceth-20 (CAS N61791-13-F Molecular weight > 1000
Coceth-25 (CAS No51791-13-F Molecular weight > 1000
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Table 3. Structures and Physical Properties (continued)

Palmeth-2 (mixture of 14, 16, 18Q-6 unsaturated 18, aif2t6 unsaturated 18 carbon chains with a 2 unit PEG)

Structure:

N N N N
H3C//”\\V//”\\\//”\\V//”\\\//”\\\///\\\//”\\\//”\\O/QA\\V//O9\H
,%C//\\//A\\//\\//“\V/”\\//“\v/”\\//“\v//\\,QA\V/’9\

IﬁC/”\\//“\\//\\,/”\\4%”\v/”\\//A\V//\\//“\O%%\\//O%Hn=2

As palmeth-2 is a mixture of more than one molecule at unknown ratio, molecular weight and physical properties are not

calculable.

INCI Name
Palmeth-2 Molecular weight < 1000

Talloweths (mixture of 14, 16Q-9 unsaturated 16, 18-9 unsaturated 1&)-6 unsaturated 18, aret3 unsaturated 18 carbon

chains with a variable PEG)

General Structure:

i A g N g g /eA\\v//O>\H

average number of ethylene glycol units (e.g., Talloweth-4 is when n = 4)
As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not

n = the

calculable.

INCI Name
Talloweth-4 (CAS No61791-28-4 Molecular weight < 1000
Talloweth-5 (CAS No61791-28-3 Molecular weight < 1000
Talloweth-6 (CAS No61791-28-3 Molecular weight < 1000
Talloweth-7 (CAS N061791-28-4 Molecular weight < 1000
Talloweth-18 (CAS N061791-28-3 Molecular weight > 1000
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Table 3. Structures and Physical Properties (continued)

PEG Jojoba Alcohols (mixture ofQ-9 unsaturated 18,-Q unsaturated 20, and@Qunsaturated 22 carbon chains with a variable
PEG)

General Structure:

n = the average number of ethylene glycol units (e.g., PEG-15 Jojoba Alcohol is when n = 15)

As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not

calculable.

INCI Name
PEG-15 Jojoba Alcohol Molecular weight < 1000
PEG-26 Jojoba Alcohol Molecular weight > 1000
PEG-40 Jojoba Alcohol Molecular weight > 1000

Branched Alkyl PEG Ethers
I sodeceths (mixture of various branched 10 carbon chains with a variable PEG)

General Structure:

(iSO-C10H21) O
n

n = the average number of ethylene glycol units (e.g., Isodeceth-4 is when n = 4); “iso” = a mixture of branched isomers, one

example of which would be:

H,;C @)
(@) H
\’/\/\/\/\ /
CHs

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

INCI Name Molecular Weight
Isodeceth-4 33449
Isodeceth-5 378.54
Isodeceth-6 422.60
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Table 3. Structures and Physical Properties (continued)

I solaureths (mixture of various branched 12 carbon chains with a variable PEG)

General Structure:

(iSO-C12H25) O
n

n = the average number of ethylene glycol units (e.g., Isolaureth-10 is when n = 10); “iso” = a mixture of branched isomers, one
example of which would be:

HsC o)
o) H
n
CH;

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

INCI Name Molecular Weight
Isolaureth-3 (CAS Nd9365-90-7) 318.49

Isolaureth-6 (CAS Nd39365-90-F 450.65
Isolaureth-10 (CAS NB9365-90-F 626.86

I somyreths (mixture of various branched 14 carbon chains with a variable PEG)

General Structure:

(is0-C14H29) o
o H
n

n = the average number of ethylene glycol units (e.g., Isomyreth-9 is when n = 9); “iso” = a mixture of branched isomers, one

example of which would be:

H3C o)
(@) H
W /
CHj3

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

INCI Name Molecular Weight
Isomyreth-3 34655
Isomyreth-9 610.86
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Table 3. Structures and Physical Properties (continued)

| soceteths (mixture of various branched 16 carbon chains with a variable PEG)

General Structure:

(is0-C1gHz23) o
o H
n

n = the average number of ethylene glycol units (e.g., Isoceteth-5 is when n = 5); “iso” = a mixture of branched isomers, one
example of which would be:

HsC o)
o) H
n
CH;

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

INCI Name Molecular Weight
Isoceteth-5 (CAS N®B9364-63-2 462.70
Isoceteth-7 (CAS N&9364-63-2 550.81
Isoceteth-10 (CAS N&9364-63-2 682.97
Isoceteth-12 (CAS N&9364-63-2 771.07
Isoceteth-15 (CAS N&9364-63-2 903.23
Isoceteth-20 (CAS N&9364-63-2 1123.49
Isoceteth-25 (CAS N&9364-63-2 1343.75
Isoceteth-30 (CAS N&9364-63-2 1564.02
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Table 3. Structures and Physical Properties (continued)

| sosteareths (mixture of various branched 18 carbon chains with a variable PEG)

General Structure:

(is0-C1gH27) o
o H
n

n = the average number of ethylene glycol units (e.g., Isosteareth-6 is when n = 6); “iso” = a mixture of branched isomers, one
example of which would be:

HsC o)
o) H
n
CH;

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

INCI Name Molecular Weight
Isosteareth-2 (CAS N&222-17-9 358.60
Isosteareth-3 (CAS N&2292-17-8 402.65
Isosteareth-5 (CAS N&2292-17-8 490.76
Isosteareth-8 (CAS N&2292-17-8 622.91
Isosteareth-10 (CAS N62292-17-8 711.02
Isosteareth-12 (CAS N62292-17-8 799.12
Isosteareth-15 (CAS N62292-17-8 931.28
Isosteareth-16 (CAS N82292-17-8 975.33
Isosteareth-20 (CAS N&82292-17-8 1151.54
Isosteareth-22 (CAS N62292-17-8 1239.65
Isosteareth-25 (CAS N&2292-17-8 1371.81
Isosteareth-50 (CAS N62292-17-8 2473.12
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Table 3. Structures and Physical Properties (continued)

sec-Pareths (mixture of variable length-branched carbons chains with a variable PEG)
Structure Example: C12-Iséc-Pareth-3

HSC/\/\/\/\/\KO\/\O/\/O\/\OH

CHs;  CHs

H3CA/\/\/\/\)\O/\/O\/\O/\/OH

ch/\/\/\/\/\/\( O N Ny

As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not

calculable.
INCI Name

C11-15 Sec-Pareth-12 (CAS Ne8131-40-§
C12-14 Sec-Pareth-3 (CAS N8#133-50-6
C12-14 Sec-Pareth-5 (CAS N8#133-50-6
C12-14 Sec-Pareth-7 (CAS N8#133-50-6
C12-14 Sec-Pareth-8 (CAS N8#133-50-6
C12-14 Sec-Pareth-9 (CAS N#4133-50-6
C12-14 Sec-Pareth-12 (CAS N8#133-50-§
C12-14 Sec-Pareth-15 (CAS Ns#133-50-§
C12-14 Sec-Pareth-20 (CAS Ne®#133-50-§
C12-14 Sec-Pareth-30 (CAS N8#133-50-§
C12-14 Sec-Pareth-40 (CAS Ns#133-50-§
C12-14 Sec-Pareth-50 (CAS N8#133-50-§

PEG Propylheptyl Ethers (3 carbon chainfubstituted 7 carbon chain with a variable PEG)

General Structure:

H3C

H3C

CHj

Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight ~ 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000

n = the average number of ethylene glycol units (e.g., PEG-7 Propylheptyl Ether is when n = 7)

INCI Name

PEG-7 Propylheptyl Ether
PEG-8 Propylheptyl Ether

Molecular Weight M.P./B.P.
46665 201/502C
510.70 227/537C
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Table 3. Structures and Physical Properties (continued)

Hexyldeceths (6 carbon chain beta-substitut@dsbstituted) ten carbon chain with a variable PEG)

General Structure:

HsC 0 H

HsC

n = the average number of ethylene glycol units (e.g., Hexyldeceth-2 is when n = 2)

INCI Name Molecular Weight M.P./B.P.
Hexyldeceth-2 (CAS NB2609-19-5 330.55 125/395°C
Hexyldeceth-20 (CAS N&2609-19-5 1123.49 --/1030°C

Octyldodeceths (8 carbon chaifi-substituted 12 carbon chain with a variable PEG)
General Structure:

HsC o) H

HsC

n = the average number of ethylene glycol units (e.g., Octyldodeceth-2 is when n = 2)

INCI Name Molecular Weight M.P./B.P.
Octyldodeceth-2 (CAS N&2128-65-7) 386.65 161/442C
Octyldodeceth-5 (CAS N&@2128-65-F 518.81 227/547C
Octyldodeceth-10 (CAS N82128-65-F 739.07 317/723C
Octyldodeceth-16 (CAS N82128-65-F 1003.39 --/935°C
Octyldodeceth-20 (CAS N82128-65-F 1179.60 --/1076°C
Octyldodeceth-25 (CAS N82128-65-F 1399.86 --/1252°C
Octyldodeceth-30 (CAS N82128-65-F 1620.12 --/1429°C
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Table 3. Structures and Physical Properties (continued)

Decyltetradeceths (10 carbon chaifi-substituted 14 carbon chain with a variable PEG)

General Structure:

HsC 0 H

HsC

n = the average number of ethylene glycol units (e.g., Decyltetradeceth-15 is when n = 15)

INCI Name Molecular Weight M.P./B.P. logity
Decyltetradeceth-5 57492 256/594 9.22
Decyltetradeceth-10 795.18 339/770 7.85
Decyltetradeceth-15 1015.44 --/946 6.47
Decyltetradeceth-20 1235.70 --/1123 5.10
Decyltetradeceth-25 1455.97 --/1299 3.73
Decyltetradeceth-30 1676.23 --/1475 2.36
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Table 3. Structures and Physical Properties (continued)

Sterol Containing PEG Ethers
Laneths (mixture of various length saturated and partially unsaturated, straight and branched alkyl chains; cholesterol;
lanosterol; and dihydrolanosterol with a variable PEG)

General Structure:

b0l
R/\O/<\/ O;},H

R & R' = saturated or partially unsaturated
alkyl chains of various lengths

H;C CHj3

n = the average number of ethylene glycol units (e.g., Laneth-25 is when n = 25)

As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not

calculable.

INCI Name
Laneth-5* (CAS No61791-20-6 Molecular weight < 1000
Laneth-10 (CAS N061791-20-6 Molecular weight < 1000
Laneth-15 (CAS N061791-20-% Molecular weight > 1000
Laneth-16* (CAS N061791-20-6 Molecular weight > 1000
Laneth-20 (CAS N061791-20-6 Molecular weight > 1000
Laneth-25* (CAS No61791-20-§ Molecular weight > 1000
Laneth-40 (CAS N061791-20-6 Molecular weight > 1000
Laneth-50 (CAS N061791-20-% Molecular weight > 1000
Laneth-60 (CAS N061791-20-§ Molecular weight > 1000
Laneth-75 (CAS N0o61791-20-6 Molecular weight > 1000
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Table 3. Structures and Physical Properties (continued)

Hydrogenated Laneths (mixture of various length saturated alkyl chains and dihydrocholesterol with a variable PEG)

General Structure:

ohol,,

oobol,,
R/\O/<\/ O;},H

R & R' = saturated alkyl chains of various lengths

n = the average number of ethylene glycol units (e.g., Hydrogenated Laneth-5 is when n = 5)

As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not

calculable.
INCI Name

Hydrogenated Laneth-5
Hydrogenated Laneth-20
Hydrogenated Laneth-25

Dialkyl PEG Ethers

Molecular weight < 1000
Molecular weight > 1000
Molecular weight > 1000

Hydrogenated Dimer Dilinoleths and PEG-4 Distearyl Ether (variable PEG capped at each end with a saturated 18 carbon

chain)
General Structure:
HsC

Oﬁ/\oa/\/\/\/\/\/\/\/\/\c H,
n

n = the average number of ethylene glycol units (e.g., Hydrogenated Dimer Dilinoeth-60 is when n = 60; PEG-4 Distearyl Ether

is when n = 4)
INCI Name

PEG-4 Distearyl Ether

Hydrogenated Dimer Dilinoleth-20
Hydrogenated Dimer Dilinoleth-30
Hydrogenated Dimer Dilinoleth-40
Hydrogenated Dimer Dilinoleth-60
Hydrogenated Dimer Dilinoleth-80

Molecular Weight

69918

1404.02
1844.55
2285.07
3166.13
4047.18
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294/673C
--11237°C
--11599°C
--11943°C
.

.

logity
15.67
11.28
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Table 3. Structures and Physical Properties (continued)

PEG Cetyl Stearyl Diether and Steareth-60 Cetyl Ether (variable PEG capped at one end with a saturated 18 carbon
chain and at the other end with a saturated 16 carbon chain)

Structure:
N R
O N CHs

Hs;C
n = the average number of ethylene glycol units (e.g., Steareth-60 Cetyl Ether is when n = 60)

As the number of ethylene glycol units present in PEG-Cetyl Stearyl Diether is unknown, molecular weight and

physical properties are not calculable.

INCI Name Molecular Weight M.P./B.P. logity
PEG-Cetyl Stearyl Diether - -/-- -
Steareth-60 Cetyl Ether (CAS Ne005-00-9 3138.07 -/-- --

PEG-4 Ditallow Ether (a 4 unit PEG independently capped at each end with one of a 14, @8918\saturated
18,Q-6 unsaturated 18, @2-3 unsaturated 18 carbon chain) &tiG-16 Cetyl/Oleyl/Stearyl/Lanolin Alcohol

Ether (a 16 unit PEG independently capped at each end with a variable length saturated or partially unsaturated
alkyl chain, cholesterol, lanosterol or dihydrolanosterol)

General Structure:
Alkyl or sterol~_ /%\/09\
) n ~Alkyl or sterol

n = the average number of ethylene glycol units (e.g., PEG-16 Cetyl/Oleyl/Stearyl/Lanolin Alcohol Ether is when n = 16)
As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not
calculable.

INCI Name

PEG-4 Ditallow Ether Molecular weight < 1000
PEG-16 Cetyl/Oleyl/Stearyl/Lanolin Alcohol Ether --

“* indicates those ingredients previously assessed by the CIR Expert Panel.
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Table 5. Acute toxicity studies

Ingredient Animals No./Group Dose LDso Reference
ORAL
Laureths
Laureth-9 albino Swiss Webster 10M 3300 mg/kg (24 h); 3050 mg/kg (7day) 43
mice
compounds analogous to Laureth-9
Ci21AEs s albino rats 5M/5F 25% aq solution, neat, 612-2120 mg/kg 33
5000 mg/kg
Ci21AEs 5 Fischer 344 rats 5 M/F 50% in corn ail, 900-25002500 mg/kg M); 1637 mg/kg (F) 33
mg/kg
Ci21AE7 Fischer 344 rats 5M/5F undiluted, 700-5000 mg/kg 1642 mg/kg 33
Ci121AE1; rat 5M/5F 50% in corn oil, 1000- >2000 mg/kg (M); 1000-2000 mg/kg (F) 33
2000 mg/kg
Ci2.1AEg rat 5M/5F neat, 5010-10,000 mg/kg 4900 mg/kg 3
Ci21AEes beagle 1650 mg/kg 33
Ci41AE7 monkey neat 6700 mg/kg 33
Ceteths
ddY mice 10 undiluted 2880 mg/kg (M); 2602 mg/kg (F) 4
PEG Methyl Ethers
PEG-3 Methyl Ether  Wistar rats 12.6 g/kg 20
PEG-3 Methyl ether Carworth-Wistar rats 5 diluted with either water,11.3 ml/kg (11.8 g/kg) 20
cornoil, or agar
PEG-3 Methyl Ether Carworth Farms- males 4,8, or 16 ml/kg 11.3 g/kg; all animals dosed with 16 mi/kg 20
Nelson rats died in 1 day
PEG-7 Methyl Ethers  rats >16 ml/kg 2
C9-11 Pareths
C9-11 Pareth-3 rats 2700-10,000 mg/kg 46
C9-11 Pareth-5 rats 2900mg/kg 46
C9-11 Pareth-6 rats 12004100 mg/kg 46
C9-11 Pareth-6 Fischer 344 rats 5M/5F 320-3260 mg/kg 1378mglkg 45
C9-11 Pareth-8 rats 1000-2700 mg/kg 46
C12-13 Pareths
Wistar albino rats AM/4F 5 or 10 g/kg 10,000 mg/kg 4
C12-13 Pareth-2 Wistar albino rats AM/4F 10 g/kg >10000 mg/kg 48
C12-13 Pareth-3 rats 7600 mg/kg 46
C12-13 Pareth-7 rats 4600 mg/kg 46
C12-15 Pareths
C12-15 Pareth-3 rats 2300 mg/kg 46
C12-15 Pareth-7 rats 1700-2700 mg/kg 46
C12-15 Pareth-9 rats 1600-5600 mg/kg 46
C12-15 Pareth-12 rats 1800 mg/kg 46
C14-15 Pareths
C14-15 Pareth-7 rats 2300-2700 mg/kg 46
C14-15 Pareth-11 rats 10 mg/kg 46
C14-15 Pareth-13 rats 1000 mg/kg 46
DERMAL
Laureths
Laureth-4 rabbits 0.93 ml/kg (males); 1.78 mi/kg (females);
pulmonary lesions were observed with 3 49
days of a single dermal application
Laureth-4 rats potential for neurotoxicity observed within
48 h after dosing (details not provided) 49
Analogs of Laureth-9 described in the SCCP opinion paper
Ci2.1AEs rabbits neat >2000 mg/kg 33
C12.1AEg rabbits neat >2000 mg/kg 33
89
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Table 5. Acute toxicity studies

Ingredient Animals No./Group Dose LDso Reference
Ci2-1AE7 rats 5M/5F neat >2000 mg/kg 33
Ci31AE7 rats 6M/6F 40% in corn oil; dosage >920 mg/kg 23
volume to skin, 2.3 mi/kg
PEG Methyl Ethers
PEG-3 Methyl Ether New Zealand White 2 or5M 2.5(n=2),5(n=4),or 10 7.1 mi/kg (7.4 g/kg)
rabbits ml/kg (=2); 24 h occlu- 20
sive application
PEG-7 Methyl Ether  rabbits >16 ml/kg 21
C9-11 Pareths
C9-11 Pareth-3 rabbits >5000 mg/kg 46
C9-11 Pareth-3 rats >200 mg/kg 46
C9-11 Pareth-5 rats >200 mg/kg 46
C9-11 Pareth-6 rabbits >2000-5000 mg/kg 46
C9-11 Pareth-6 NZW rabbits AM/AF 2.0 g/kg (occ.) >2000 mg/kg; mild to moderate irritation 45
observed at patch removal
C9-11 Pareth-8 rats 4000mg/kg 46
C12-13 Pareths
Wistar albino rats AM/AF 2.0 g/kg (occ.) >2000 m/kg 47
C12-13 Pareth-2 Wistar albino rats AM/AF 1, 2, or 4 g/kg (occ.) > 2000 mg/kg; ~4000 mg/kg 48
C12-13 Pareth-3 rabbits 3300 mgl/kg 46
C12-13 Pareth-7 rabbits 2000 mg/kg 46
C12-15 Pareths
C12-15 Pareth-3 rabbits 3000 mg/kg 46
C12-15 Pareth-7 rabbits 2300-5000 mg/kg 46
C12-15 Pareth-9 rabbits 2500-3400 mg/kg 46
C12-15 Pareth-12 rabbits 2500 mg/kg 46
C14-15 Pareths
C14-15 Pareth-7 rabbits <5000 mg/kg 46
4C14-15 Pareth-7 rats >5000 mg/kg 46
C14-15 Pareth-11 rabbits 5000 mg/kg 46
C14-15 Pareth-13 rabbits 5000 mg/kg 46
INHALATION
Methyl Ethers
PEG-3 Methyl Ether Wistar rats 1 h exposure to 200 mg/l nQ ¢LTablished; no mortality or 20
toxicity observed
PEG-3 Methyl Ether rats 6F 8hr exposure to concen-  no LGs established; no mortality 20
trated vapor
PARENTERAL
Laureths
Laureth-9 a_Ibino Swiss Webster 10M 100 mg/kg (i.v.) 43
mice
Laureth-9 Sprayue-Dawley rats 12M 1%, intratracheally Moderate pulmonary lesions were 50

observed in the bronchi, bronchioles and

alveoli after 1, 3, and 7 days
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Concentration of Use by FDA Product Category
Ceteareth-2, Ceteareth-3, Ceteareth-4, Ceteareth-5, Ceteareth-6, Ceteareth-7, Ceteareth-8,
Ceteareth-9, Ceteareth-10, Ceteareth-11, Ceteareth-12, Ceteareth-13, Ceteareth-14,
Ceteareth-15, Ceteareth-16, Ceteareth-17, Ceteareth-18, Ceteareth-20, Ceteareth-22,
Ceteareth-23, Ceteareth-24, Ceteareth-25, Ceteareth-27, Ceteareth-28, Ceteareth-29,
Ceteareth-30, Ceteareth-33, Ceteareth-34, Ceteareth-40, Ceteareth-50, Ceteareth-55,
Ceteareth-60, Ceteareth-80, Ceteareth-100, Ceteth-1, Ceteth-2, Ceteth-3, Ceteth-4,
Ceteth-5, Ceteth-6, Ceteth-7, Ceteth-10, Ceteth-12, Ceteth-13, Ceteth-14, Ceteth-15,
Ceteth-16, Ceteth-17, Ceteth-18, Ceteth-20, Ceteth-23, Ceteth-24, Ceteth-25, Ceteth-30,
Ceteth-40, Ceteth-45, Ceteth-150, Hydrogenated Laneth-5, Hydrogenated Laneth-20,
Hydrogenated Laneth-25, Laneth-5, Laneth-10, Laneth-15, Laneth-16, Laneth-20,
Laneth-25, Laneth-40, Laneth-50, Laneth-60, Laneth-75, Laureth-1, Laureth-2, Laureth-3,
Laureth-4, Laureth-5, Laureth-6, Laureth-7, Laureth-8, Laureth-9, Laureth-10,
Laureth-11, Laureth-12, Laureth-13, Laureth-14, Laureth-15, Laureth-16, Laureth-20,
Laureth-21, Laureth-23, Laureth-25, Laureth-30, Laureth-38, Laureth-40, Laureth-50,
Oleth-2, Oleth-3, Oleth-4, Oleth-5, Oleth-6, Oleth-7, Oleth-8, Oleth-9, Oleth-10, Oleth-11,
Oleth-12, Oleth-15, Oleth-16, Oleth-20, Oleth-23, Oleth-24, Oleth-25, Oleth-30, Oleth-35,
Oleth-40, Oleth-44, Oleth-45, Oleth-50, Oleth-82, Oleth-100, Oleth-106, Steareth-1,
Steareth-2, Steareth-3, Steareth-4, Steareth-5, Steareth-6, Steareth-7, Steareth-8,
Steareth-10, Steareth-11, Steareth-13, Steareth-14, Steareth-15, Steareth-16, Steareth-20,
Steareth-21, Steareth-25, Steareth-27, Steareth-30, Steareth-40, Steareth-50, Steareth-80,
Steareth-100, Steareth-200, Steareth-60 Cetyl Ether and PEG-16
Cetyl/Oleyl/Stearyl/Lanolin Alcohol Ether*

Ingredient Product Category Concentration of
Use
Ceteareth-2 Rinses (noncoloring) 2%
Ceteareth-3 Other manicuring preparations 2%
Ceteareth-6 Depilatories 2%
Ceteareth-6 Body and hand creams, lotions and powders 0.8%
Ceteareth-6 Moisturizing creams, lotions and powders 0.008%
Ceteareth-7 Shampoos (noncoloring) 0.2%
Ceteareth-10 Eye shadow 8%
Ceteareth-10 Eye lotion 0.02%
Ceteareth-10 Hair dyes and colors (all types requiring caution 0.5%
statement and patch test)
Ceteareth-10 Hair rinses (coloring) 2%
Ceteareth-10 Face powders 0.003%
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Ceteareth-10 Foundations 1%
Ceteareth-10 Lipstick 11%
Ceteareth-10 Skin cleansing (cold creams, cleansing lotions, liquids | 2%

and pads)
Ceteareth-10 Face and neck creams, lotions and powders 0.05%
Ceteareth-10 Night creams, lotions and powders 0.02%
Ceteareth-12 Eye lotion 0.02%
Ceteareth-12 Eye makeup remover 0.1%
Ceteareth-12 Hair conditioners 0.3%
Ceteareth-12 Shampoos (noncoloring) 0.5%
Ceteareth-12 Tonics, dressings and other hair grooming aids 1%
Ceteareth-12 Other manicuring preparations 2%
Ceteareth-12 Other shaving preparations 4%
Ceteareth-12 Face and neck creams, lotions and powders 0.3-1%
Ceteareth-12 Body and hand creams, lotions and powders 0.02-0.5%
Ceteareth-12 Body and hand sprays 0.3%
Ceteareth-12 Skin fresheners 0.3%
Ceteareth-12 Other skin care preparations 2%
Ceteareth-12 Indoor tanning preparations 0.3-0.4%
Ceteareth-15 Shampoos (noncoloring) 2%
Ceteareth-15 Tonics, dressings and other hair grooming aids 0.2-10%
Ceteareth-15 Cuticle softeners 4%
Ceteareth-15 Skin cleansing (cold creams, cleansing lotions, liquids | 1%

and pads)
Ceteareth-15 Indoor tanning preparations 3%
Ceteareth-20 Eyeliner 3%
Ceteareth-20 Eye shadow 0.02-1%
Ceteareth-20 Eye lotion 0.2-0.7%
Ceteareth-20 Mascara 0.05-0.3%
Ceteareth-20 Hair conditioners 0.008-9%
Ceteareth-20 Hair straighteners 0.9-3%
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Ceteareth-20 Tonics, dressings and other hair grooming aids 0.2-11%
Ceteareth-20 Other hair preparations (noncoloring) 2%
Ceteareth-20 Hair dyes and colors (all types requiring caution 0.3-10%
statement and patch test)
Ceteareth-20 Hair bleaches 0.5%
Ceteareth-20 Other hair coloring preparations 2%
Ceteareth-20 Blushers (all types) 0.05%
Ceteareth-20 Foundations 0.3-0.8%
Ceteareth-20 Makeup bases 0.5-0.9%
Ceteareth-20 Other makeup preparations 0.3%
Ceteareth-20 Other manicuring preparations 3-5%
Ceteareth-20 Bath soaps and detergents 0.7%
Ceteareth-20 Deodorants (underarm) 0.5%
Ceteareth-20 Other personal cleanliness products 0.2-3%
Ceteareth-20 Aftershave lotions 0.4-2%
Ceteareth-20 Other shaving preparations 0.2%
Ceteareth-20 Skin cleansing (cold creams, cleansing lotions, liquids | 0.2-4%
and pads)
Ceteareth-20 Depilatories 1-2%
Ceteareth-20 Face and neck creams, lotions and powders 0.05-2%
Ceteareth-20 Body and hand creams, lotions and powders 0.7-3%
Ceteareth-20 Body and hand sprays 0.8%
Ceteareth-20 Moisturizing creams, lotions and powders 0.9-2%
Ceteareth-20 Night creams, lotions and powders 0.9%
Ceteareth-20 Paste masks (mud packs) 0.7-3%
Ceteareth-20 Skin fresheners 0.3-0.5%
Ceteareth-20 Other skin care preparations 1-3%
Ceteareth-20 Suntan gels, creams and liquids 0.3-3%
Ceteareth-20 Indoor tanning preparations | 1-3%
Ceteareth-22 Body and hand creams, lotions and powders 1%
Ceteareth-25 Baby lotions, oils, powders and creams 0.1%
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Ceteareth-25 Hair conditioners 0.8%
Ceteareth-25 Permanent waves 0.3%
Ceteareth-25 Shampoos (noncoloring) 0.03%
Ceteareth-25 Tonics, dressings and other hair grooming aids 0.1-8%
Ceteareth-25 Other hair preparations (noncoloring) 2%
Ceteareth-25 Hair dyes and colors (all types requiring caution 0.3-2%
statement and patch test)
Ceteareth-25 Other manicuring preparations 14-16%
Ceteareth-25 Deodorants (underarm) 0.5%
Ceteareth-25 Skin cleansing (cold creams, cleansing lotions, liquids | 0.1%
and pads)
Ceteareth-25 Depilatories 1-2%
Ceteareth-25 Face and neck creams, lotions and powders 0.4-0.5%
Ceteareth-25 Body and hand creams, lotions and powders 0.3-2%
Ceteareth-25 Night creams, lotions and powders 0.3%
Ceteareth-30 Deodorants (underarm) 0.3%
Ceteareth-30 Face and neck creams, lotions and powders 0.09%
Ceteareth-33 Hair conditioners 0.8-9%
Ceteareth-33 Tonics, dressings and other hair grooming aids 2%
Ceteareth-33 Hair dyes and colors (all types requiring caution 2%
statement and patch test)
Ceteareth-33 Deodorants (underarm) 1-5%
Ceteareth-33 Face and neck creams, lotions and powders 3%
Ceteareth-33 Body and hand creams, lotions and powders 0.2-3%
Ceteareth-33 Moisturizing creams, lotions and powders 2%
Ceteareth-33 Night creams, lotions and powders 5%
Ceteareth-33 Other skin care preparations 1-8%
Ceteareth-50 Hair dyes and colors (all types requiring caution 3-6%
statement and patch test)
Ceteareth-50 Foundations 4%
Ceteth-1 Eyeliner 0.4%
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Ceteth-1 Hair conditioners 0.2%
Ceteth-1 Permanent waves 0.5%
Ceteth-1 Rinses (noncoloring) 0.2%
Ceteth-1 Shampoos (noncoloring) 3%
Ceteth-1 Tonics, dressings and other hair grooming aids 2%
Ceteth-1 Hair dyes and colors (all types requiring caution 0.7%
statement and patch test)
Ceteth-1 Bath soaps and detergents 0.2%
Ceteth-1 Face and neck creams, lotions and powders 2%
Ceteth-1 Other skin care preparations 0.3%
Ceteth-2 Hair conditioners 0.6%
Ceteth-2 Hair straighteners 1%
Ceteth-2 Permanent waves 0.2-3%
Ceteth-2 Tonics, dressings and other hair grooming aids 0.9-4%
Ceteth-2 Hair dyes and colors (all types requiring caution 0.5%
statement and patch test)
Ceteth-2 Deodorants (underarm) 0.8-3%
Ceteth-2 Skin cleansing (cold creams, cleansing lotions, liquids | 3%
and pads)
Ceteth-2 Face and neck creams, lotions and powders 0.5-1%
Ceteth-2 Paste masks (mud packs) 1%
Ceteth-2 Other skin care preparations 3%
Ceteth-2 Suntan gels, creams and liquids 0.6%
Ceteth-3 Rinses (noncoloring) 0.2%
Ceteth-6 Shampoos (noncoloring) 0.06%
Ceteth-6 Tonics, dressings and other hair grooming aids 0.006%
Ceteth-10 Eye lotion 0.1%
Ceteth-10 Hair conditioners 5%
Ceteth-10 Tonics, dressings and other hair grooming aids 3%
Ceteth-10 Foundations 0.2-1%
Ceteth-10 Other manicuring preparations 0.02-0.08%
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Ceteth-10 Depilatories 0.6%
Ceteth-10 Face and neck creams, lotions and powders 0.1-0.2%
Ceteth-12 Face and neck creams, lotions and powders 0.02%
Ceteth-15 Shampoos (noncoloring) 2%
Ceteth-16 Hair bleaches 1%
Ceteth-16 Other hair coloring preparations 0.5%
Ceteth-16 Deodorants (underarm) 0.06%
Ceteth-20 Eye lotion 0.4-0.9%
Ceteth-20 Mascara 0.3%
Ceteth-20 Hair conditioners 0.6-1%
Ceteth-20 Hair straighteners 2%
Ceteth-20 Permanent waves 0.2%
Ceteth-20 Shampoos (noncoloring) 2%
Ceteth-20 Other hair preparations (noncoloring) 0.2%
Ceteth-20 Other manicuring preparations 0.8%
Ceteth-20 Bath soaps and detergents 0.04-4%
Ceteth-20 Deodorants (underarm) 0.82%
Ceteth-20 Other shaving preparations 2%
Ceteth-20 Skin cleansing (cold creams, cleansing lotions, liquids | 1-3%
and pads)
Ceteth-20 Face and neck creams, lotions and powders 0.4-3%
Ceteth-20 Body and hand creams, lotions and powders 2-3%
Ceteth-20 Body and hand sprays 0.8%
Ceteth-20 Moisturizing creams, lotions and powders 0.08-3%
Ceteth-20 Moisturizing sprays 2%
Ceteth-20 Night creams, lotions and powders 0.5%
Ceteth-20 Other skin care preparations 0.4-2%
Ceteth-20 Indoor tanning preparations 0.2%
Ceteth-24 Eye shadow 0.2%
Ceteth-24 Eye lotion 0.05-0.2%
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Ceteth-24 Perfumes 0.2%
Ceteth-24 Other fragrance preparations 0.2%
Ceteth-24 Hair conditioners 0.2%
Ceteth-24 Permanent waves 0.5%
Ceteth-24 Shampoos (noncoloring) 0.05%
Ceteth-24 Tonics, dressings and other hair grooming aids 0.5%
Ceteth-24 Foundations 0.2-0.8%
Ceteth-24 Other makeup preparations 0.3%
Ceteth-24 Cuticle softeners 0.09%
Ceteth-24 Bath soaps and detergents 0.0009%
Ceteth-24 Skin cleansing (cold creams, cleansing lotions, liquids |} 0.09-0.3%
and pads)
Ceteth-24 Face and neck creams, lotions and powders 0.05-2%
Ceteth-24 Body and hand creams, lotions and powders 0.09-0.7%
Ceteth-24 Moisturizing creams, lotions and powders 0.7%
Ceteth-24 Night creams, lotions and powders 0.2%
Ceteth-24 Paste masks (mud packs) 0.2%
Ceteth-24 Skin fresheners 0.05-0.09%
Ceteth-24 Other skin care preparations 0.07%
Ceteth-24 Suntan gels, creams and liquids 0.5%
Ceteth-24 Indoor tanning preparations 0.2%
Ceteth-25 Tonics, dressings and other hair grooming aids 0.6%
Ceteth-25 Hair bleaches 1%
Ceteth-25 Face and neck creams, lotions and powders 1%
Ceteth-25 Body and hand creams, lotions and powders 1%
Ceteth-25 Moisturizing creams, lotions and powders 3%
Ceteth-25 Paste masks (mud packs) 2%
Laneth-5 Hair dyes and colors (all types requiring caution 0.8%
statement and patch test)
Laneth-15 Hair conditioners 10-30%
Laneth-15 Hair straighteners 0.5-3%
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Laneth-15 Tonics, dressings and other hair grooming aids 0.1-3%
Laneth-15 Other skin care preparations 0.3%
Laneth-16 Hair bleaches 2%
Laneth-16 Other hair coloring preparations 0.7%
Laneth-16 Deodorants (underarm) 0.08%
Laneth-20 Hair straighteners 0.7%
Laneth-20 Tonics, dressings and other hair grooming aids 0.5%
Laneth-40 Hair conditioners 10-30%
Laneth-40 Hair straighteners 1-3%
Laureth-1 Shampoos (noncoloring) 12%
Laureth-1 Hair dyes and colors (all types requiring caution 15%
statement and patch test)
Laureth-1 Skin cleansing (cold creams, cleansing lotions, liquids | 7%
and pads)
Laureth-2 Eye shadow 0.2%
Laureth-2 Other fragrance preparations 0.8%
Laureth-2 Hair conditioners 0.6-5%
Laureth-2 Shampoos (noncoloring) 0.6-0.9%
Laureth-2 Hair dyes and colors (all types requiring caution 4-9%
statement and patch test)
Laureth-2 Other hair coloring preparations 0.2%
Laureth-2 Lipstick 0.005%
Laureth-2 Bath soaps and detergents 0.9%
Laureth-2 Other personal cleanliness products 0.5%
Laureth-2 Aftershave lotions 0.02%
Laureth-2 Skin cleansing (cold creams, cleansing lotions, liquids | 0.3-2%
and pads)
Laureth-2 Depilatories 7%
Laureth-2 Face and neck creams, lotions and powders T%
Laureth-2 Night creams, lotions and powders 0.2%
Laureth-2 Paste masks (mud packs) 0.2%
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Laureth-2 Skin fresheners 0.2%
Laureth-2 Other skin care preparations 0.5%
Laureth-3 Hair conditioners <1%
Laureth-3 Shampoos (noncoloring) 0.5-1%
Laureth-3 Tonics, dressings and other hair grooming aids 0.8%
Laureth-3 Hair dyes and colors (all types requiring caution 3-20%
statement and patch test)
Laureth-3 Hair bleaches 2-10%
Laureth-3 Other personal cleanliness products 0.02%
Laureth-3 Skin cleansing (cold creams, cleansing lotions, liquids | 0.0004%
and pads)
Laureth-3 Face and neck creams, lotions and powders 0.05%
Laureth-3 Body and hand creams, lotions and powders 0.8%
Laureth-3 Moisturizing creams, lotions and powders 0.02%
Laureth-4 Bath oils, tablets and salts 10%
Laureth-4 Bubble baths 8-12%
Laureth-4 Eyebrow pencil 0.007%
Laureth-4 Eyeliner 2-4%
Laureth-4 Eye shadow 0.02%
Laureth-4 Eye lotion 0.05-0.2%
Laureth-4 Mascara 0.02-0.3%
Laureth-4 Other eye makeup preparations 0.03%
Laureth-4 Hair conditioners 0.01-4%
Laureth-4 Rinses (noncoloring) 0.2%
Laureth-4 Shampoos (noncoloring) 0.4-2%
Laureth-4 Tonics, dressings and other hair grooming aids 0.05-3%
Laureth-4 Hair dyes and colors (all types requiring caution 0.05-6%
statement and patch test)
Laureth-4 Other hair coloring preparations 0.04-0.3%
Laureth-4 Blushers (all types) 0.06-0.8%
Laureth-4 Face powders 0.004-1%

Page 9 of 22

CIR Panel Book Page 152




Laureth-4 Foundations 0.002-0.5%
Laureth-4 Lipstick 0.02-0.2%
Laureth-4 Other makeup preparations 0.1%
Laureth-4 Cuticle softeners 7%
Laureth-4 Other manicuring preparations 2-6%
Laureth-4 Bath soaps and detergents 0.0002-2%
Laureth-4 Deodorants (underarm) 0.8%
Laureth-4 Other personal cleanliness products 0.3-2%
Laureth-4 Skin cleansing (cold creams, cleansing lotions, liquids | 4-21%
and pads
Laureth-4 Face and neck creams, lotions and powders 0.09-1%
Laureth-4 Body and hand creams, lotions and powders 0.02-20%
Laureth-4 Other skin care preparations 4-5%
Laureth-4 Suntan gels, creams and liquids 0.2%
Laureth-4 Indoor tanning preparations 3%
Laureth-4 Other suntan preparations 0.1%
Laureth-5 Tonics, dressings and other hair grooming aids 0.0002%
Laureth-6 Other personal cleanliness products 6-8%
Laureth-7 Eyeliner 0.02-0.06%
Laureth-7 Eye shadow 0.07-0.2%
Laureth-7 Eye lotion 0.04-0.4%
Laureth-7 Mascara 0.06%
Laureth-7 Other eye makeup preparations 0.3%
Laureth-7 Powders (dusting and talcum) 0.07%
Laureth-7 Hair conditioners 0.04-2%
Laureth-7 Shampoos (noncoloring) <1%
Laureth-7 Tonics, dressings and other hair grooming aids 0.2-0.4%
Laureth-7 Other hair preparations (noncoloring) 0.9%
Laureth-7 Hair dyes and colors (all types requiring caution 0.3%
statement and patch testing)
Laureth-7 Hair tints 0.2%
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Laureth-7 Blushers (all types) 0.2%
Laureth-7 Face powders 0.001-0.2%
Laureth-7 Foundations 0.1-0.5%
Laureth-7 Lipstick 0.05-0.4%
Laureth-7 Makeup bases 0.05-0.4%
Laureth-7 Rouges 0.2%
Laureth-7 Other makeup preparations 0.02-0.3%
Laureth-7 Cuticle softeners 0.02-0.1%
Laureth-7 Other manicuring preparations 0.3%
Laureth-7 Other personal cleanliness products 0.020.2%
Laureth-7 Aftershave lotions 0.05-0.2%
Laureth-7 Skin cleansing (cold creams, cleansing lotions, liquids | 0.09-0.4%
and pads)
Laureth-7 Face and neck creams, lotions and powders 0.04-4%
Laureth-7 Body and hand creams, lotions and powders 0.004-0.4%
Laureth-7 Moisturizing creams, lotions and powders 0.2-0.3%
Laureth-7 Night creams, lotions and powders 0.08-0.4%
Laureth-7 Skin fresheners 0.3%
Laureth-7 Other skin care preparations 0.02-0.3%
Laureth-7 Suntan gels, creams and liquids 0.5%
Laureth-7 Indoor tanning preparations 0.2-0.4%
Laureth-8 Eye lotion 0.08%
Laureth-8 Other personal cleanliness products 6-8%
Laureth-8 Aftershave lotions 0.2%
Laureth-8 Face and neck creams, lotions and powders 0.08%
Laureth-8 Body and hand creams, lotions and powders 0.08%
Laureth-8 Other skin care preparations 0.05%
Laureth-9 Eye makeup remover 1%
Laureth-9 Hair conditioners 0.09-0.3%
Laureth-9 Hair sprays (aerosol fixatives) 0.3%

Page 11 of 22

CIR Panel Book Page 154




Laureth-9 Permanent waves 0.06%
Laureth-9 Shampoos (noncoloring) 0.006-2%
Laureth-9 Tonics, dressings and other hair grooming aids 0.0003%
Laureth-9 Face and neck creams, lotions and powders 0.3%
Laureth-9 Body and hand creams, lotions and powders 0.4%
Laureth-9 Moisturizing creams, lotions and powders 1%
Laureth-10 Hair conditioners 5%
Laureth-10 Shampoos (noncoloring) 0.09-1%
Laureth-10 Other personal cleanliness products 0.05-8%
Laureth-10 Skin cleansing (cold creams, cleansing lotions, liquids | 1-5%
and pads)
Laureth-10 Face and neck creams, lotions and powders 0.4%
Laureth-10 Body and hand creams, lotions and powders 0.5%
Laureth-11 Hair conditioners 5%
Laureth-11 Face and neck creams, lotions and powders 2%
Laureth-12 Eye shadow 0.05%
Laureth-12 Eye lotion 0.06%
Laureth-12 Hair conditioners 0.3-1%
Laureth-12 Shampoos (noncoloring) 3%
Laureth-12 Tonics, dressings and other hair grooming aids 2%
Laureth-12 Hair dyes and colors (all types requiring caution 5%
statement and patch test)
Laureth-12 Hair tints 1%
Laureth-12 Blushers (all types) 0.1%
Laureth-12 Foundations 0.04-0.3%
Laureth-12 Bath soaps and detergents 6%
Laureth-12 Face and neck creams, lotions and powders 0.03-1%
Laureth-12 Body and hand creams, lotions and powders 0.02-1%
Laureth-12 Moisturizing creams, lotions and powders 0.3%
Laureth-12 Night creams, lotions and powders 0.2%
Laureth-12 Other skin care preparation 0.05%
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Laureth-16 Shampoos (noncoloring) 3%
Laureth-20 Eyebrow pencil 0.05%
Laureth-20 Mascara 0.03-0.06%
Laureth-20 Other eye makeup preparations 0.02%
Laureth-20 Shampoos (noncoloring) 5%
Laureth-20 Face and neck creams, lotions and powders 0.0008%
Laureth-20 Other skin care preparations 0.03%
Laureth-21 Eyeliner 0.6%
Laureth-21 Eye shadow 0.006-0.2%
Laureth-21 Mascara 0.03-0.07%
Laureth-21 Blushers (all types) 0.003%
Laureth-21 Lipstick 0.03%
Laureth-23 Eye lotion 0.09%
Laureth-23 Mascara 0.003%
Laureth-23 Colognes and toilet waters 3%
Laureth-23 Hair conditioners 0.02-2%
Laureth-23 Permanent waves 2-4%
Laureth-23 Rinses (noncoloring) 0.4%
Laureth-23 Shampoos (noncoloring) 0.05-0.4%
Laureth-23 Tonics, dressings and other hair grooming aids 0.008-2%
Laureth-23 Other hair preparations (noncoloring) 8%
Laureth-23 Other hair coloring preparations 0.04-0.5%
Laureth-23 Cuticle softeners 2%
Laureth-23 Bath soaps and detergents 0.0002%
Laureth-23 Deodorants (underarm) 0.4-2%
Laureth-23 Other personal cleanliness products 0.07-2%
Laureth-23 Beard softeners 3%
Laureth-23 Shaving cream (aerosol, brushless and lather) 2-7%
Laureth-23 Other shaving preparations 0.1%
Laureth-23 Skin cleansing (cold creams, cleansing lotions, liquids | 0.04-1%
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and pads)

Laureth-23 Face and neck creams, lotions and powders 0.4-1%
Laureth-23 Body and hand creams, lotions and powders 0.4-2%
Laureth-23 Other skin care preparations 2%
Laureth-23 Suntan gels, creams and liquids 0.2%
Laureth-25 Eyeliner 3%
Laureth-25 Hair conditioners 0.09%
Laureth-25 Permanent waves 0.03%
Laureth-25 Shampoos (noncoloring) 0.04-0.2%
Laureth-30 Eyeliner 0.3%
Laureth-30 Mascara 0.02-0.3%
Laureth-30 Hair tints 0.07%
Laureth-30 Face and neck creams, lotions and powders 0.07%
Oleth-2 Bath oils, tablets and salts 6%
Oleth-2 Other fragrance preparations 5%
Oleth-2 Hair conditioners 0.5-4%
Oleth-2 Hair sprays (aerosol fixatives) 0.1%
Oleth-2 Tonics, dressings and other hair grooming aids 3-10%
Oleth-2 Hair dyes and colors (all types requiring caution 0.2-18%
statement and patch test)
Oleth-2 Hair tints 1%
Oleth-2 Deodorants (underarm) 0.4%
Oleth-2 Skin cleansing (cold creams, cleansing lotions, liquids | 0.3-3%
and pads)
Oleth-2 Face and neck creams, lotions and powders 0.8%
Oleth-2 Body and hand creams, lotions and powders 1%
Oleth-3 Bath oils, tablets and salts 7%
Oleth-3 Eye lotion 0.4%
Oleth-3 Tonics, dressings and other hair grooming aids 4%
Oleth-3 Hair dyes and colors (all types requiring caution 10%

statement and patch test)
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Oleth-3 Deodorants (underarn) 1%
Oleth-3 Face and neck creams, lotions and powders 0.4%
Oleth-3 Body and hand creams, lotions and powders 1%
Oleth-3 Suntan gels, creams and liquids 0.3%
Oleth-4 Permanent waves 1%
Oleth-4 Hair dyes and colors (all types requiring caution 4%
statement and patch test)
Oleth-5 Bath oils, tablets and salts 10%
Oleth-5 Eye lotion 0.3%
Oleth-5 Hair conditioners 0.5-3%
Oleth-5 Hair straighteners 1%
Oleth-5 Permanent waves 5%
Oleth-5 Rinses (noncoloring) 0.06%
Oleth-5 Shampoos (noncoloring) 0.06%
Oleth-5 Tonics, dressings and other hair grooming aids 5-10%
Oleth-5 Nail creams and lotions 4%
Oleth-5 Other manicuring preparations 3%
Oleth-5 Skin cleansing (cold creams, cleansing lotions, liquids | 1%
and pads)
Oleth-5 Face and neck creams, lotions and powders 0.7%
Oleth-5 Body and hand creams, lotions and powders 3%
Oleth-5 Moisturizing creams, lotions and powders 1%
Oleth-5 Skin fresheners 0.3%
Oleth-8 Hair conditioners 2%
Oleth-8 Permanent waves 1%
Oleth-10 Eye lotion 0.5%
Oleth-10 Perfumes 6%
Oleth-10 Other fragrance preparations 4%
Oleth-10 Hair conditioners 0.3-1%
Oleth-10 Shampoos (noncoloring) 1%
Oleth-10 Tonics, dressings and other hair grooming aids 0.3-11%
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Oleth-10 Other hair preparations (noncoloring) 14%
Oleth-10 Hair dyes and colors (all types requiring caution 0.2-5%
statement and patch test)
Oleth-10 Mouthwashes and breath fresheners (liquids and 0.2%
sprays)
Oleth-10 Bath soaps and detergents 1%
Oleth-10 Deodorants (underarm) 0.5%
Oleth-10 Other personal cleanliness products 0.5-3%
Oleth-10 Other shaving preparations 1%
Oleth-10 Skin cleansing (cold creams, cleansing lotions, liquids | 0.3-4%
and pads)
Oleth-10 Face and neck creams, lotions and powders 0.2-0.8%
Oleth-10 Body and hand creams, lotions and powders 0.2-8%
Oleth-10 Moisturizing creams, lotions and powders 0.6%
Oleth-10 Paste masks (mud packs) 0.2-0.4%
Oleth-10 Other skin care preparations 0.5%
Oleth-10 Suntan g;ls, creams and liquids 0.3%
Oleth-12 Eyeliner 1%
Oleth-12 Body and hand creams, lotions and powders 2%
Oleth-15 Face and neck creams, lotions and powders 0.4%
Oleth-15 Paste masks (mud packs) 0.7%
Oleth-16 Baby lotions, oils, powders and creams 0.03%
Oleth-16 Colognes and toilet waters 0.06%
Oleth-16 Hair bleaches 0.8%
Oleth-16 Other hair coloring preparations 0.5%
Oleth-16 Deodorants (underarm) 0.06%
Oleth-20 Eyeliner 2%
Oleth-20 Hair conditioners 0.2-2%
Oleth-20 Permanent waves 1%
Oleth-20 Rinses (noncoloring) 3%
Oleth-20 Shampoos (noncoloring) 0.01-3%
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Oleth-20 Tonics, dressings and other hair grooming aids 0.3-17%
Oleth-20 Other hair preparations (noncoloring) 6%
Oleth-20 Hair dyes and colors (all types requiring caution 1%
statement and patch test)
Oleth-20 Hair bleaches 1%
Oleth-20 Foundations 0.3%
Oleth-20 Cuticle softeners 4%
Oleth-20 Nail polish and enamel 4%
Oleth-20 Mouthwashes and breath fresheners (liquids and 0.2%
sprays)
Oleth-20 Deodorants (underarm) 0.9-3%
Oleth-20 Other personal cleanliness products 4%
Oleth-20 Aftershave lotions 0.4%
Oleth-20 Shaving cream (aerosol, brushless and lather) 4%
Oleth-20 Other shaving preparations 0.5%
Oleth-20 Skin cleansing (cold creams, cleansing lotions, liquids | 0.7-3%
and pads)
Oleth-20 Face and neck creams, lotions and powders 0.1-2%
Oleth-20 Body and hand creams, lotions and powders 0.2-0.9%
Oleth-20 Moisturizing creams, lotions and powders 0.4%
Oleth-20 Paste masks (mud packs) 0.1-0.7%
Oleth-20 Skin fresheners 1%
Oleth-20 Other skin care preparations 0.9-3%
Oleth-25 Permanent waves 0.2%
Oleth-30 Hair dyes and colors (all types requiring caution 3%
statement and patch test)
Oleth-30 Shaving cream (aerosol, brushless and lather) 8%
Oleth-50 Hair conditioners 0.7%
Oleth-50 Permanent waves 2%
Oleth-50 Rinses (noncoloring) 0.5%
Oleth-50 Hair dyes and colors (all types requiring caution 0.3%

statement and patch test)
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Oleth-50 Depilatories 4%
Oleth-50 Face and neck creams, lotions and powders 1%
Oleth-106 Hair dyes and colors (all types requiring caution 5%
statement and patch test)
Steareth-2 Other baby products 4%
Steareth-2 Eyeliner 1%
Steareth-2 Eye shadow 0.2-2%
Steareth-2 Eye lotion 0.8-3%
Steareth-2 Eye makeup remover 2%
Steareth-2 Mascara 0.2-2%
Steareth-2 Hair conditioners 1-10%
Steareth-2 Tonics, dressings and other hair grooming aids 1-5%
Steareth-2 Hair dyes and colors (all types requiring caution 3%
statement and patch test)
Steareth-2 Hair rinses (coloring) 0.8%
Steareth-2 Blushers (all types) 0.2-0.7%
Steareth-2 Face powders 0.4%
Steareth-2 Foundations 0.2-3%
Steareth-2 Lipstick 1-2%
Steareth-2 Makeup bases 0.1-2%
Steareth-2 Other makeup preparations 1%
Steareth-2 Nail creams and lotions 5%
Steareth-2 Bath soaps and detergents 0.008%
Steareth-2 Deodorants (underarm) 0.5-3%
Steareth-2 Other personal cleanliness products 1-3%
Steareth-2 Aftershave lotions 1%
Steareth-2 Skin cleansing (cold creams, cleansing lotions, liquids | 0.3-2%
and pads)
Steareth-2 Depilatories 2%
Steareth-2 Face and neck creams, lotions and powders 0.4-5%
Steareth-2 Body and hand creams, lotions and powders 0.3-3%
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Steareth-2 Body and hand sprays 0.8%
Steareth-2 Moisturizing creams, lotions and powders 1-3%
Steareth-2 Night creams, lotions and powders 0.8-3%
Steareth-2 Paste masks (mud packs) 0.5%
Steareth-2 Skin fresheners 0.5%
Steareth-2 Other skin care preparations 0.6-3%
Steareth-2 Suntan gels, creams and liquids 2-3%
Steareth-2 Indoor tanning preparations 0.3-1%
Steareth-4 Eyeliner 0.02%
Steareth-4 Hair conditioners 1%
Steareth-4 Hair sprays (aerosol fixatives) 1%
Steareth-4 Permanent waves 3%
Steareth-4 Rinses (noncoloring) 1%
Steareth-4 Shampoos (noncoloring) 0.1-1%
Steareth-4 Tonics, dressings and other hair grooming aids 1%
Steareth-4 Hair dyes and colors (all types requiring caution 0.5%
statement and patch testing)
Steareth-4 Other manicuring preparations 0.06%
Steareth-4 Bath soaps and detergents 0.1%
Steareth-4 Other personal cleanliness products 0.3-2%
Steareth-4 Other skin care preparations 0.06-0.2%
Steareth-6 Tonics, dressings and other hair grooming aids 3%
Steareth-10 Eye lotion 0.5-2%
Steareth-10 Other eye makeup preparations 2%
Steareth-10 Foundations 4%
Steareth-10 Face and neck creams, lotions and powders 0.9-3%
Steareth-10 Body and hand creams, lotions and powders 1-2%
Steareth-16 Colognes and toilet waters 0.2%
Steareth-16 Hair bleaches 1%
Steareth-16 Other hair coloring preparations 0.4%
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Steareth-20 Eyeliner 0.3%
Steareth-20 Eye lotion 0.08-2%
Steareth-20 Eye makeup remover 0.8%
Steareth-20 Mascara 2-4%
Steareth-20 Other eye makeup preparations 0.02%
Steareth-20 Hair conditioners 1%
Steareth-20 Tonics, dressings and other hair grooming aids 0.01-20%
Steareth-20 Other hair preparations (noncoloring) 0.2%
Steareth-20 Hair dyes and colors (all types requiring caution 3%
statement and patch test)
Steareth-20 Blushers (all types) 0.1-8%
Steareth-20 Foundations 0.03-2%
Steareth-20 Other makeup preparations 0.02-0.03%
Steareth-20 Nail creams and lotions 0.7%
Steareth-20 Other manicuring preparations 2%
Steareth-20 Bath soaps and detergents 0.007-2%
Steareth-20 Deodorants (underarm) 0.6-2%
Steareth-20 Other personal cleanliness products 2%
Steareth-20 Aftershave lotions 2%
Steareth-20 Shaving cream (aerosol, brushless and lather) 0.05%
Steareth-20 Shaving soaps (cakes, sticks, etc) 0.01%
Steareth-20 Skin cleansing (cold creams, cleansing lotions, liquids | 0.01-1%
and pads)
Steareth-20 Depilatories 3%
Steareth-20 Face and neck creams, lotions and powders 0.08-3%
Steareth-20 Body and hand creams, lotions and powders 0.9-3%
Steareth-20 Moisturizing creams, lotions and powders 0.6%
Steareth-20 Night creams, lotions and powders 0.03-0.09%
Steareth-20 Paste masks (mud packs) 0.08%
Steareth-20 Other skin care preparations 0.006-0.03%
Steareth-20 Suntan gels, creams and liquids 0.3%
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Steareth-20 Indoor tanning preparations 0.2%
Steareth-21 Eyeliner 1%
Steareth-21 Eye shadow 0.4-0.6%
Steareth-21 Eye lotion 0.8-2%
Steareth-21 Other eye makeup preparations 2%
Steareth-21 Hair conditioners <1-3%
Steareth-21 Tonics, dressings and other hair grooming aids 2-71%
Steareth-21 Other hair preparations (noncoloring) 2%
Steareth-21 Hair dyes and colors (all types requiring caution 2-5%
statement and patch test)
Steareth-21 Hair tints 2%
Steareth-21 Hair rinses (coloring) 0.5%
Steareth-21 Blushers (all types) 0.4-0.6%
Steareth-21 Face powders 2%
Steareth-21 Foundations 0.05-3%
Steareth-21 Leg and body paints 0.7%
Steareth-21 Lipstick 0.5-1%
Steareth-21 Other makeup preparations 0.4-2%
Steareth-21 Cuticle softeners 1%
Steareth-21 Other manicuring preparations 0.01%
Steareth-21 Bath soaps and detergents 0.04%
Steareth-21 Deodorants (underarm) 0.8-2%
Steareth-21 Other personal cleanliness products 2%
Steareth-21 Aftershave lotions 0.7-3%
Steareth-21 Skin cleansing (cold creams, cleansing lotions, liquids | 0.5-3%
and pads)
Steareth-21 Face and neck creams, lotions and powders 0.9-4%
Steareth-21 Body and hand creams, lotions and powders 0.9-3%
Steareth-21 Foot powders and sprays 2%
Steareth-21 Moisturizing creams, lotions and powders 2%
Steareth-21 Night creams, lotions and powders 0.8-2%
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Steareth-21 Paste masks (mud packs) 2%
Steareth-21 Other skin care preparations 3%
Steareth-21 Suntan gels, creams and liquids 3%
Steareth-25 Body and hand creams, lotions and powders 2%
Steareth-25 Moisturizing creams, lotions and powders 0.3%
Stearaeth-30 Other hair preparations (noncoloring) 0.5%
Steareth-50 Face and neck creams, lotions and powders 4%
Steareth-100 Bath oils, tablets and salts 0.02%
Steareth-100 Eye lotion 0.3-1%
Steareth-100 Tonics, dressings and other hair grooming aids 2%
Steareth-100 Hair dyes and colors (all types requiring caution 0.3%
statement and patch test)
Steareth-100 Other makeup preparations 3%
Steareth-100 Bath soaps and detergents 0.5%
Steareth-100 Deodorants (underarm) 2-6%
Steareth-100 Shaving cream (aerosol, brushless and lather) 0.5%
Steareth-100 Face and neck creams, lotions and powders 0.4-1%
Steareth-100 Body and hand creams, lotions and powders 1-3%
Steareth-100 Moisturizing creams, lotions and powders 0.5%
Steareth-100 Other skin care preparations 2-3%
Steareth-200 Shaving cream (aerosol, brushless and lather) 1%

*Ingredients included in the title of the table but not found in the table were included in the
concentration of use survey, but no uses were reported.

Information collected in 2010
Table prepared July 9, 2010
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Personal Care d Products Councll

Committed to Safety,
Quality & Innovation

Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)

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

DATE: June 21, 2010

SUBJECT: Comments on the Draft Report on the Ethoxylated Alcohols for the June 28-29, 2010
CIR Expert Panel Meeting

Memo - In the future, it would be helpful if memos were dated with the date they were written.

Please consider removing PEG-3 Methyl Ether, PEG-4 Methyl Ether, PEG-7 Methyl Ether, Methoxy
PEG-7, Methoxy PEG-10, Methoxy PEG-16, Methoxy PEG-25, Methoxy PEG-40 and
Methoxy PEG-100 from this report. As these ingredients are all defined as having an average
number of ethylene oxide units they have the potential of containing Methoxyethanol and
Methoxydiglycol (both in the Dictionary). Both Methoxyethanol and Methoxydiglycol are not
permitted for use in cosmetics in Europe, and both are developmental toxicants. As indicated
on p.6, the functions reported for the methyl ingredients (solvents, humectants) are different
than the functions reported for the majority of the other ingredients included in this report.

If the methyl group ingredients are removed from the report, the CIR Expert Panel should be asked if a
statement that extends the report conclusion to other Alkyl PEG Ethers (in the same families as
in this report) added to the Dictionary in the future should be added to this report (similar to
what has been done in the PPG report).

p.1 - In the last paragraph of the Introduction, it is not clear what is meant by “chain length”. The CAS
numbers appear to be specific for alkyl group chain length, but not the number of units of
ethylene oxide.

p.5 - In the first sentence of this page, please indicate that the number of moles of ethylene oxide in
each ingredient is an average number.

p.6 - In the last paragraph, please change “do not function as surfactants” to “are not reported to
function as surfactants”.

p.7, 29 - The actual maximum use concentration of C12-13 Pareth-3 in a dermal leave-on preparation
(perfume) was 25% not 23% as indicated in the report. When all of the concentration of use
information is available, it would be helpful to include a list of ingredients for which no uses
were reported in either the FDA VCRP information or the Council concentration of use survey.

p.8 - If there was a vehicle in the methyl alcohol dermal penetration study, it should be stated.

p-8 - As the size of these ingredients varies greatly, it would be helpful to state which alkyl PEG ethers
were found to be readily absorbed through the skin of guinea pigs and rats and through the
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intestinal mucosa of rats.

p.3 - If the PEG Methyl ethers are left in the report, the purity of the compound used in studies of
triethylene glycol monomethyl ether (PEG-3 Methyl Ether) (references 32, 38) needs to be
stated.

p-3 - In the dermal penetration study of PEG-3 Methyl Ether, what does the value 34 + 7.7 ug/cm%hr
represent? The material that entered the receptor fluid? Or does it also include the material in
the skin?

p.9 - Please provide the names of the drugs for which the penetration was enhanced by Laureth-9.
What concentration of Laureth-9 damaged the nasal mucosa?

p.9 - Please provide the names of the compounds for which the penetration was increased by Oleth
ingredients.

p-11 - Are g/kg the correct units for the 6-week inhalation study of methyl alcohol in rats?

p.-14 - In the 14-day dermal rat study, what compound was studied (reference 22)? In the second
sentence it says “PEG-7".

p.14 - The 90-day dermal study of PEG-7 Methyl Ether should be moved to the Subchronic Exposure
section.

p.15 - If available, please provide the purity of the PEG-3 Methyl Ether (called triethylene glycol
monomethyl ether in the study title) used in the 13 week dermal toxicity study (reference 51).

p-17 - What concentration of stearyl alcohol was not comedogenic to rabbit ears?

p.20 - Please provide the species used in the studies of ocular irritation of behenyl alcohol and
formulations containing oleyl alcohol.

p.21 - How did the investigators (reference 54) determine that Laureth-9 had an anesthetic effect on the
cornea of rabbit eyes?

p.-21 - What solvent was used to dilute C12-13 Pareth-3 in the ocular irritation study (reference 43).

p.22 -The information under the heading on ethylene glycol is not about ethylene glycol at all. It is
about metabolites of small ethylene glycol monoalkyl ethers, such as methoxyethanol. If this
information is left in the report, it needs to be included in a separate section and made more
specific as to which ethylene glycol monoalkyl ethers are reproductive and developmental
toxicants. Methoxyethanol and Ethoxyethanol (CIR unsafe) are reproductive and
developmental toxicants. Butoxyethanol (CIR safe with qualifications) is not a reproductive
and developmental toxicant. Information about the lack of reproductive and developmental
toxicity of ethylene glycol can be found in the NTP report on ethylene glycol at
http://cerhr.niehs.nih.gov/chemicals/egpg/ethylene/eg.html that was completed in 2004.

p.22 - It is not correct to state that ethylene glycol is a reproductive toxicant. See the NTP Center for
the Evaluation of Risks to Human Reproduction (CERHR) report on ethylene glycol at
http://cerhr.niehs.nih.gov/chemicals/egpg/ethylene/eg.html that was completed in 2004
(summary is on p.120-124). The ethylene glycol report includes the following conclusions.
“The Expert Panel judges the likelihood of adverse developmental toxicity in the humans from
such levels of exposure to be of negligible concern. The Panel concludes that the lack of
reproductive toxicity in experimental animal studies indicates there is negligible concern for
reproductive effects in humans.”

p.22 - The general statement that “monoalkyl ethers of ethylene glycol are reproductive toxins and
teratogenic agents” under the Ceteareths, Ceteths, and Oleths subheading needs to be made
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more specific as longer chain, e.g., butoxyethanol, are not reproductive and developmental
toxicants.

p-22 - In the cholesterol subsection, please give the time during gestation when subcutaneous
administration of cholesterol to gravid dams results in palate anomalies (if given after the palate
is developed, these anomalies will not be observed).

p.23 - Did Leber et al. (1990) (reference 38), Chemical Manufacturers Association (reference 56) or
Hoberman et al. (1996) provide any indication of the purity of the triethylene glycol
monomethyl ether (PEG-3 Methyl Ether) tested?

p-24 - What concentrations or doses of PEGs were tested in the genotoxicity assays? What
concentration of cholesterol “was not active in a mammalian cell DNA synthesis inhibition test
for mutagenic carcinogens.”

p.25 - What doses of PEG-8 and what species were used in the PEG-8 carcinogenicity studies? What
doses/concentrations of cholesterol were used in studies examining its carcinogenicity
potential?

p.26 - What concentrations of PEG-6 and PEG-8 were associated with hypersensitivity? It should be
mentioned that the dermal penetration study of PEG-4 with and without tape stripping was an in
vitro study.

p.27 - The information about oleyl alcohol needs to be deleted from the octyl dodecanol subsection.
This information is already included in the oleyl alcohol subsection.

p.28 - If available, please include the number of subjects and solvents used in the HRIPTs of C12-13
Pareth-7 and C12-15 Pareth-7.

p.28 - It is not clear what is meant by “Laureth-1 is the simplest”? Is it the only ingredient in the report
with an average of only 1 ethylene oxide group?

p-29 - Correct “Foe example..” to “For example...”

p.29 - The statement: “In general, alkyl PEG ethers are readily absorbed through the skin of guinea pigs
and rats....” is an over generalization. Only some of these compounds readily penetrate the
skin.

p-30 - Please indicate if 10,000 ppm C14-15 Pareth-7 is a dietary or drinking water concentration.

p.30 - What was the duration of the dermal study of C9-11 Pareth-6?

p-30 - What duration and what species was tested in the dermal study of Laureth-9 (second complete
paragraph on this page)?

p-30 - The ingredients to which “Dilutions of these ingredients...” refers is not clear. What was the
solvent in these dilutions?

p-30 - What concentrations were used in the sensitization studies?

p-30 - In the last paragraph, what compound at a dose of 3000 mg/kg resulted in increased length of
gestation and increased maternal kidney weights?

p.31 - What kind of effects did the case studies of the laureths report?

Table 2 - Please update the conclusion for the Ceteareths with the new conclusion from the PEG report.

Table 3 - As metabolites of larger ethylene glycol monoalkyl ethers are not reproductive and
developmental toxicants, please be more specific in the conclusion for the special report on
ethylene glycol ethers.

CIR Panel Book Page 77-100 - Is the information on these pages considered to be Table 4?7 Although
it is presented on p.4 of the report, it would be helpful to repeat the reference for the physical
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and chemical properties in the Table, and based on the reference (EPI Suite), it would be
helpful to indicate that the values were calculated (if this is correct). The definitions for these
ingredients in the Dictionary say when n is an average of the number in the name, rather than
when n = the number as indicated in Table 4.

Table 7 - The information in the row for PEG-7 Methyl Ether is not complete, as only the “Animals”
column contains information.

Table 8 - If available, please include the vehicle with which the compounds were diluted. Under C12-
13, what is meant by “(cunspec.)”?

Table 10 - Searching the internet indicates amerchol L 101 is a trade name for lanolin alcohol. Please
check this table as it includes numerous typographical errors.

Table 11 - The heading of the last entry should not be ethylene glycol. Ethylene glycol is not a
reproductive or developmental toxicant (see discussion under p. 22). Metabolites of some
smaller ethylene glycol monoalkyl ethers , e.g., methoxyethanol and ethoxyethanol are
reproductive toxicants.
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Personal Care @8 Products Council

Committed to Safety,
Quality & Innovation

Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: John Bailey, Ph.mm\q‘ + ’(D
Industry Liaison to the CIR Expert Panel

DATE: September 17, 2010

SUBJECT: Comments on the Tentative Amended Report on Alkyl PEG Ethers as Used in
Cosmetics

It would be helpful to include the abstract in the tentative report so the public has the opportunity to read the
abstract and provide comments.

p.5 - As BHA, BHT, citric acid and a-tocopherol are specifically added to the ingredients, they should
not be discussed in the Impurities section.

p.6 - Since PEG Methyl Ethers and Methoxy PEGs are two names for the same types of ingredients is
it really necessary to have two headings?

p-6 - The CIR Expert Panel has concluded that Formaldehyde is safe in cosmetic products up to 0.2%,
and that BHA and BHT are safe as used in cosmetic products. Therefore, the following
sentence 1s not correct. “The Panel has stated that cosmetic preparations should not contain
these impurities, nor should they contain peroxides, formaldehyde, BHT, or BHA.” The
information about impurities for all of the ingredients should not be under the Methoxy PEGs
heading. The opinions of the CIR Expert Panel should be presented in the Discussion section
of the report.

p.7 - Either in a table or in the text, it would be helpful to state which ingredients had no uses reported
to either the VCRP or the Council concentration of use surveys.

p.8, 32 - PEG-Cetyl Stearyl Diether is included in the EU Cosmetic Inventory as Polyoxyethylene Cetyl
Stearyl Diether. Both the INCI name and the Cosing name are designated as Japan names.

p.9 - As the Dictionary defines PEG-3 Methyl Ether containing an average of 3 moles of ethylene
glycol, it would be helpful to be more specific when stating the purity of PEG-3 Methyl Ether.
Was this material 98.7% triethylene glycol monomethyl ether (TGME)? Was the material
studied in the dermal penetration study of PEG-3 Methyl Ether 99.9% TGME?

p.9 - Please present the dermal penetration study of PEG-3 Methyl Ether in the Percutaneous
Absorption section.

p.10 - Please provide a reference for the human percutaneous absorption study. What was measured in
the blood and urine, €.g., did the compound have a some type of label?

p-12 - In the description of Methyl Alcohol, does ocular toxicity refer to blindness that can result from
systemic exposure to Methyl Alcohol? Or is this referring to a direct effect on the eyes?
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p-15 - Please provide the concentration of TGME used in the dermal toxicity study of PEG-3 Methyl
Ether.
p-17 - Please provided the vehicle used in the 13-week dermal study of the Laureth compound.
p-17 - Please provide the concentration of TGME used in the 13-week dermal toxicity study of PEG-3
Methyl Ether.
p-18 - Either provide the number of animals used in the Chronic Oral Exposure section, or indicate that
additional details regarding these studies are presented in the Carcinogenicity section.
p-18-9 - The Dermal Irritation heading should be changed to Dermal Irritation and Sensitization or the
information about the sensitization potential of the previously reviewed ingredients should be
removed from this section.
p-20-21, 23, 24, 31 - If available please provide the vehicle used for all the studies in which the
ingredients were diluted, e.g., references 44, 45, 56, 40.
p-24 - When describing the Cholesterol developmental effects, it would be helpful to note that palate
anomalies are observed when the dams are treated while the palate is being formed.
p-16 - Please provide the concentration of TGME used in the developmental toxicity (references 38, 58
and 36) of PEG-3 Methyl Ether.
p-28 - Please define MNNG, DMA, MNU and DMBA.
p-29 - What is meant by “essentially non- to non-irritating”?
p-32 - As discussed above, it is not correct to state that BHT and BHA are possible impurities. These
ingredients are intentionally added to some ingredients as antioxidants. Both BHT and BHA
have been reviewed by the CIR Expert Panel and found safe as used in cosmetic products.
p-33 - In the Summary, please provide the mg/kg/day doses rather than the dietary concentrations for
the short-term oral study of the Laureth compound.
p-34 - At what dose was localized erythema observed in the 13-week study of the Laureth compound?
p-34 - What was the route of exposure used in the PEG-3 Methyl Ether study?
p-35 - The meaning of the following sentence is not clear. “Compounds analogous to laureth-9 were
not mutagenic in a Ames test of clastogenic in in vitro or in vivo chromosomal aberration
study.”
p-36 - As stated above, it is not consistent with previous CIR Expert Panel conclusions to state that
Formaldehyde, BHT and BHA should not be present in alkyl PEG ether ingredients.
p-36 - The paragraph concerning potential transmission of BSE and viruses in inconsistent with current
FDA policy. The Federal Register: September 7, 2005 (Volume 70, Number 172) states:
“The exemption of tallow derivatives from the definition of * prohibited cattle
materials" does not depend on the source tallow for the derivatives. For the reasons
discussed in the preamble to the interim final rule, tallow derivatives present a
negligible risk of transmitting the agent that causes BSE regardless of the source tallow.
Therefore, all tallow derivatives are exempt from the ban on the use of prohibited cattle
materials in human food and cosmetics.”

The paragraph is also inconsistent with international guidelines. The 2010 Terrestrial Animal

Health Code of the World Organization for Animal Health (OiE) at
http://www.oie.int/eng/normes/mcode/en chapitre 1.11.5.htm lists “tallow with
maximum level of insoluble impurities of 0.15% in weight and derivatives made from
this tallow” under the heading “Safe Commodities” that “should not require any BSE
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related conditions, regardless of the BSE risk status of the cattle population of the
exporting country, zone or compartment”.

Based on this code, it would be appropriate to state that tallow derivatives which may be used
to make some of the ingredients included in this report must be made from tallow containing a
maximum level of insoluble impurities of 0.15% in weight.

The paragraph as currently written implies that some of these ingredients may be derived from
humans, which is not correct. Please do not include “human” or “Human Immunodeficiency
Virus (HIV)” when discussing these ingredients.

Table 4 - Please provide the meaning of “*” at either the beginning or end of the table.

Table 7, Table 8 - For those studies in which diluted material was studied, it would be helpful if the
vehicle was included.

Table 10 - What is the purpose of this table? If it is strictly a tool for the CIR Expert Panel, no changes
are necessary. If it is intended for publication, some discussion items need to be edited. For
example “inhalation boiler plate” needs to be changed.
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