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Senior Scientific Analyst/Writer
Date: May 17, 2013
Subject: Safety Assessment of Alkyl PEG/PPG Ethers as Used in Cosmetics

Enclosed is the Draft Report on the Safety Assessment of Alkyl PEG/PPG Ethers as Used in Cosmetics. This is
the first time the Panel is seeing this document. The Scientific Literature Review was issued on February 11,
2013.

Few data on the Alkyl PEG/PPG Ethers were available. However, these alkyl PEG/PPG ether ingredients are
similar to the alkyl PEG ether ingredients that have already reviewed and found to be safe when formulated to
be non-irritating. The only difference between alkyl PEG ethers and alkyl PEG/PPG ethers is the inclusion of
PPG repeat units. These PPG repeat units are there simply to fine tune the surfactant properties of these ingredi-
ents. And, the polypropylene glycols (PPGs) have also been reviewed recently and found safe when formulated
to be non-irritating.

Rather than summarize the data from the previous CIR safety assessment on the alkyl PEG ethers and PPGs, the
Summary, Discussion, and Conclusion of each of those reports are provided in the Appendix. Additionally, the
reports are included with this submittal so that you may check any details. As a final tool, data profiles are
included for each of these reports; they follow the (very bare) data profile on the alkyl PEG/PPG ethers.

The following unpublished data have been received from industry and are included in this submittal:

1. Personal Care Products Council. 3-21-2013. Concentration of use by FDA Product Category: Alkyl
PEG/PPG Ethers;

2. Personal Care Products Council. 1-31-2013. Propylene Glycol Isodeceth-4 and PPG-1-Isodeceth-4;

3. Personal Care Products Council. 5-2-2013. Concentration of use by FDA Product Category: PEG/PPG-
14/2 Propylheptyl Ether;

4. Thomas J. Stephens & Associates Inc. 1994. Mattek Corporation Epiderm® skin model (EPI-100).
Irritation potential of undiluted PPG-5-Ceteth-20;

5. Leberco Laboratories. 1973. PPG-5-Ceteth-20: Acute dermal irritation study in rabbits;

6. Bio-Toxicology Laboratories (BTL). 1973. Repeated insult patch test of PPG-5-Ceteth-20.

If you agree that the only difference between the alkyl PEG ethers and alkyl PEG/PPG ethers is the inclusion of
PPG repeat units, and that the information in the safety assessments on the alkyl PEG ethers and the PPGs
support the safety of the alkyl PEG/PPG ethers, the Panel should be prepared to formulate a tentative con-
clusion, provide the rationale for the Discussion, and issue a Tentative Report for public comment. If the data
are not sufficient for making a determination of safety, then an Insufficient Data Announcement should be
issued, listing the additional data that are needed.

1101 17th Street, NW Suite 412, Washington, DC 20036
(Main) 202-331-0651 (Fax) 202-331-0088
(Email) cirinfo@cir-safety.org (Website) www.cir-safety.org
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Alkyl PEG/PPG Ethers Report History

February 11, 2013: Scientific Literature Review

The following unpublished data were received in response to the SLR:

1.

2.
3.

Personal Care Products Council. 3-21-2013. Concentration of use by FDA Product Category: Alkyl PEG/PPG
Ethers;

Personal Care Products Council. 1-31-2013. Propylene Glycol Isodeceth-4 and PPG-1-Isodeceth-4;

Personal Care Products Council. 5-2-2013. Concentration of use by FDA Product Category: PEG/PPG-14/2
Propylheptyl Ether;

Thomas J. Stephens & Associates Inc. 1994. Mattek Corporation Epiderm® skin model (EPI-100). Irritation
potential of undiluted PPG-5-Ceteth-20;

Leberco Laboratories. 1973. PPG-5-Ceteth-20: Acute dermal irritation study in rabbits;

Bio-Toxicology Laboratories (BTL). 1973. Repeated insult patch test of PPG-5-Ceteth-20.

June 10-11, 2013: Draft Report for Panel Consideration
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Alkyl PEG/PPG Ethers Data Profile — June 2013 — Monice Fiume

Reported Use

Method of
Manufacture

Impurities

Toxicokinetics
Animal Tox —
Acute, Dermal
Animal Tox -
Acute, Oral
Animal Tox,
Acute, Inhal
Animal Tox -
Rptd Dose, Derm
Animal Tox,
Rptd Dose, Oral

Animal Tox —
Rptd Dose, Inhal

Repro/Dev Tox

Genotox

Carcinogenicity

Dermal Irr/Sens

Ocular Irritation

Alkyl PEG/PPG Ethers (general)

X

PEG-4-PPG-7 C13/C15 Alcohol

PEG/PPG-3/6 Dimethyl Ether

PEG/PPG-7/12 Dimethyl Ether

PEG/PPG-9/2 Dimethyl Ether

PEG/PPG-14/7 Dimethyl Ether

PEG/PPG-17/4 Dimethyl Ether

PEG/PPG-22/40 Dimethyl Ether

PEG/PPG-27/14 Dimethyl Ether

PEG/PPG-35/40 Dimethyl Ether

PEG/PPG-36/41 Dimethyl Ether

PEG/PPG-50/40 Dimethyl Ether

PEG/PPG-52/32 Dimethyl Ether

PEG/PPG-55/28 Dimethyl Ether

PEG/PPG-4/2 Propylheptyl Ether

PEG/PPG-6/2 Propylheptyl Ether

PEG-7/PPG-2 Propylheptyl Ether

PEG/PPG-8/2 Propylheptyl Ether

PEG/PPG-10/2 Propylheptyl Ether

PEG/PPG-14/2 Propylheptyl Ether

PEG/PPG-40/2 Propylheptyl Ether

PPG-2-Ceteareth-9

PPG-4-Ceteareth-12

PPG-10-Ceteareth-20

PPG-1-Ceteth-1

PPG-1-Ceteth-5

PPG-1-Ceteth-10

PPG-1-Ceteth-20

PPG-2-Ceteth-1

PPG-2-Ceteth-5

PPG-2-Ceteth-10

PPG-2-Ceteth-20

PPG-4-Ceteth-1

PPG-4-Ceteth-5

PPG-4-Ceteth-10

PPG-4-Ceteth-20
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Alkyl PEG/PPG Ethers Data Profile — June 2013 — Monice Fiume

Method of
Manufacture
Impurities
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PPG-5-Ceteth-20

PPG-8-Ceteth-1

X|X| Reported Use

PPG-8-Ceteth-2

PPG-8-Ceteth-5

PPG-8-Ceteth-10

X

PPG-8-Ceteth-20

PPG-2 C9-11 Pareth-5

PPG-2 C9-11 Pareth-7

PPG-2 C9-11 Pareth-8

PPG-2 C9-11 Pareth-11

PPG-2 C12-13 Pareth-8

PPG-2 C12-15 Pareth-6

PPG-4 C13-15 Pareth-15

PPG-5 C9-15 Pareth-6

PPG-6 C9-11 Pareth-5

PPG-6 C12-15 Pareth-12

PPG-6 C12-18 Pareth-11

PPG-3 C12-14 Sec-Pareth-7

PPG-4 C12-14 Sec-Pareth-5

PPG-5 C12-14 Sec-Pareth-7

PPG-5 C12-14 Sec-Pareth-9

PPG-1-Deceth-4

PPG-1-Deceth-5

PPG-1-Deceth-6

PPG-1-Deceth-7

PPG-2-Deceth-3

PPG-2-Deceth-5

PPG-2-Deceth-7

PPG-2-Deceth-8

PPG-2-Deceth-10

PPG-2-Deceth-12

PPG-2-Deceth-15

PPG-2-Deceth-20

PPG-2-Deceth-30

PPG-2-Deceth-40

PPG-2-Deceth-50

PPG-2-Deceth-60

Animal Tox —
Rptd Dose, Inhal
Repro/Dev Tox
Carcinogenicity
Ocular Irritation

Genotox
X| Dermal Irr/Sens
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Alkyl PEG/PPG Ethers Data Profile — June 2013 — Monice Fiume

Reported Use

Method of

Manufacture

Impurities

Toxicokinetics
Animal Tox —
Acute, Dermal
Animal Tox -
Acute, Oral
Animal Tox,
Acute, Inhal
Animal Tox -
Rptd Dose, Derm
Animal Tox,
Rptd Dose, Oral

Animal Tox —
Rptd Dose, Inhal

Repro/Dev Tox

Genotox

Carcinogenicity

Dermal Irr/Sens

Ocular Irritation

PPG-4-Deceth-4

PPG-4-Deceth-6

PPG-6-Deceth-4

PPG-6-Deceth-9

PPG-8-Deceth-6

PPG-14-Deceth-6

PPG-6-Decyltetradeceth-12

PPG-6-Decyltetradeceth-20

PPG-6-Decyltetradeceth-30

PPG-13-Decyltetradeceth-24

PPG-20-Decyltetradeceth-10

X| X[ X]| X

PPG-9-Ethylhexeth-5

PPG-1-Isodeceth-4

PPG-1-1sodeceth-6

PPG-1-Isodeceth-7

PPG-1-1sodeceth-9

PPG-2-1sodeceth-4

PPG-2-1sodeceth-6

PPG-2-1sodeceth-8

PPG-2-1sodeceth-9

PPG-2-1sodeceth-10

PPG-2-1sodeceth-12

PPG-2-1sodeceth-18

PPG-2-Isodeceth-25

PPG-3-1sodeceth-1

PPG-4-1sodeceth-10

PPG-3-1sosteareth-9

PPG-2-Laureth-5

PPG-2-Laureth-8

PPG-2-Laureth-12

PPG-3-Laureth-8

PPG-3-Laureth-9

PPG-3-Laureth-10

PPG-3-Laureth-12

PPG-4 Laureth-2

PPG-4 Laureth-5

PPG-4 Laureth-7
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Alkyl PEG/PPG Ethers Data Profile — June 2013 — Monice Fiume

Reported Use

Method of

Manufacture

Impurities

Toxicokinetics
Animal Tox —
Acute, Dermal
Animal Tox -
Acute, Oral
Animal Tox,
Acute, Inhal
Animal Tox -
Rptd Dose, Derm
Animal Tox,
Rptd Dose, Oral

Animal Tox —
Rptd Dose, Inhal

Repro/Dev Tox

Genotox

Carcinogenicity

Dermal Irr/Sens

Ocular Irritation

PPG-4-Laureth-15

PPG-5-Laureth-5

X

PPG-6-Laureth-3

PPG-25-Laureth-25

PPG-3-Myreth-3

PPG-3-Myreth-11

PPG-2-PEG-11 Hydrogenated
Lauryl Alcohol Ether

PPG-3-PEG-6 Oleyl Ether

PPG-9-Steareth-3

PPG-23-Steareth-34

PPG-30 Steareth-4

PPG-34-Steareth-3

PPG-38 Steareth-6

PPG-1 Trideceth- 6

PPG-1 Trideceth-13

PPG-4 Trideceth-6

PPG-6 Trideceth-8

Propylene Glycol Capreth-4

Propylene Glycol Isodeceth-4

Propylene Glycol Isodeceth-12

Propylene Glycol Laureth-6

Propylene Glycol Oleth-5
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers

Cosmetic Use
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

ADME/
Absorption

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

X
X
X
X
X
X

PEGs (component)

Arachideth-20

Beheneth-2

Beheneth-5

X

Beheneth-10

Beheneth-15

Beheneth-20

Beheneth-25

X|X|X

Beheneth-30

Behenyl Alcohol X X

C9-11 Pareth-3 X X

C9-11 Pareth-4

C9-11 Pareth-6

XX

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

XXX 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

X| Repro/Dev
X| Genotox
X| Clin. Data

X| Carc
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers

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
Repro/Dev -
Dermal

Ocular Irr.

Repro/Dev

Genotox

Carc

Clin . Data

C12-14 Pareth-3

X| Cosmetic Use
ADME/
Absorption

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

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
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers

Cosmetic Use
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
Repro/Dev -
Dermal

ADME/
Absorption
Ocular Irr.

Repro/Dev

Genotox

Carc

Clin . Data

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

XXX X[ X[ X

Ceteareth-7

Ceteareth-8

Ceteareth-9

X

Ceteareth-10

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 (component) X X X X X X X X

Ceteth-1

X
Ceteth-2 X X X X X
Ceteth-3 X
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers

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

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

XXX

Ceteth-40

Ceteth-45

Ceteth-150

Ceteth — unspecified chain length

cetyl alcohol (component)

Cetoleth-2

Cetoleth-4

Cetoleth-5

Cetoleth-6

Cetoleth-10

Cetoleth-11

Cetoleth-15

Cetoleth-18

Cetoleth-20

Cetoleth-22

Cetoleth-24

Cetoleth-25

Cetoleth-30

oleyl alcohol (component)

Coceth-3

Coceth-5

Coceth-6

Coceth-7

Coceth-8

Coceth-10

X[ X[X

Coceth-20

Coceth-25
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers

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

coconut alcohol (component)

Deceth-3

X

Deceth-4

Deceth-5

X

Deceth-6

Deceth-7

Deceth-8

Deceth-9

X|X| X

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

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

Isoceteth-12

Isoceteth-15

Isoceteth-20

Isoceteth-25

Isoceteth-30

Isodeceth-4

Isodeceth-5

Isodeceth-6

Isolaureth-3

Isolaureth-6

Isolaureth-10

Isomyreth-3

Isomyreth-9

Isosteareth-2
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers

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

Isosteareth-3

Isosteareth-5

X

Isosteareth-8

Isosteareth-10

Isosteareth-12

Isosteareth-15

Isosteareth-16

Isosteareth-20

Isosteareth-22

Isosteareth-25

Isosteareth-50

isostearyl alcohol (component)

Laneth-5

X

Laneth-10

Laneth-15

Laneth-16

Laneth-20

Laneth-25

Laneth-40

XX XXX

Laneth-50

Laneth-60

Laneth-75

cholesterol (component)

alcohol ethoxylates

Laureth-1

XX | X

Laureth-2

Laureth-3

Laureth-4

Laureth-5

Laureth-6

Laureth-7

Laureth-8

Laureth-9

Laureth-10

Laureth-11

Laureth-12

XXX XXX XXX XXX

Laureth-13

Laureth-14

X

Laureth-15

Laureth-16

Laureth-20

Laureth-21

Laureth-23

Laureth-25

XXX X[ X
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers

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

Laureth-30

X| Cosmetic Use

Laureth-38

Laureth-40

Laureth-50

Laureth — chain length not specified

Methoxy PEG-7

Methoxy PEG-10

Methoxy PEG-16

Methoxy PEG-25

Methoxy PEG-40

Methoxy PEG-100

methyl alcohol

Myreth-2

Myreth-3

Myreth-4

Myreth-5

Myreth-10

myristyl alcohol (component)

Noneth-8

Octyldodeceth-2

Octyldodeceth-5

Octyldodeceth-10

Octyldodeceth-16

Octyldodeceth-20

Octyldodeceth-25

X|X| X

Octyldodeceth-30

octyl dodecanol (component)

Oleth-2

Oleth-3

Oleth-4

Oleth-5

Oleth-6

Oleth-7

Oleth-8

Oleth-9

Oleth-10

X

Oleth-11

Oleth-12

Oleth-15

Oleth-16

Oleth-20

XXX X

Oleth-23

Oleth-24

Oleth-25

X
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers

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

Oleth-30

X| Cosmetic Use

Oleth-35

Oleth-40

Oleth-44

Oleth-45

Oleth-50

Oleth-82

Oleth-100
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Oleth — chain length not specified
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Palmeth-2

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

lanolin alcohol (component)

cholesterol (component)
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PEG-4 Distearyl Ether

stearyl alcohol (component)
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Jojoba Alcohol (component)

PEG-3 Methyl Ether

PEG-4 Methyl Ether
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PEG-7 Methyl Ether
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PEG-8 Propylheptyl Ether
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Steareth-4

Steareth-5

Steareth-6

Steareth-7

Steareth-8

Steareth-10

Steareth-11

Steareth-13

Steareth-14

Steareth-15

Steareth-16
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Alkyl PEG Ethers
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Talloweth — chain length not specified

Trideceth-2

Trideceth-3

X

Trideceth-4

Trideceth-5

Trideceth-6

Trideceth-7

Trideceth-8

Trideceth-9

Trideceth-10

Trideceth-11

Trideceth-12

XXX XXX X[ X

Trideceth-15

Trideceth-18

Trideceth-20

Trideceth-21

Trideceth-50

Undeceth-3

Undeceth-5

Undeceth-7

Undeceth-8

Undeceth-9

Undeceth-11

Undeceth-40
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Appendix Data for the Alkyl PEG/PPG Esters Report — Data Profile - From the Safety Assessment on Propylene Glycol, Tripropylene Glycol, and PPGs
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ALKYL PEG-PPG ETHERS — SEARCH STRATEGY

SciFinder Keep Me Posted results are received weekly
Searched SciFinder by CAS No. — set up KMP alerts

154518-36-2
155683-77-5
166736-08-9
37251-67-5
37311-00-5
37311-01-6
37311-04-9
61419-46-3
64366-70-7
65150-81-4
68131-40-8
68154-97-2
68238-81-3
68439-51-0
68551-13-3
72484-69-6
9038-43-1
9087-53-0

e No relevant hits

Searched PPG or propylene glycol and each alcohol portion of the name in SciFinder
e No relevant hits

Used Bart’s search strategies; refined by document type — set up KMP alerts:
e  Substance search - 313 hits
e Alkoyxlated alcohol surfactant
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INTRODUCTION

This report assesses the safety of 131 alkyl PEG/PPG ethers (listed in Table 1) as used in cosmetics. Most of the alkyl
PEG/PPG ethers included in this review are reported to function in cosmetics as surfactants, skin conditioning agents, and/or
emulsifying agents.'

The alkyl PEG/PPG ethers are not expected to metabolize to individual components; therefore, incorporating information
from existing Cosmetic Ingredient Review (CIR) safety assessments on the individual alcohols is not relevant in this safety
assessment. However, knowing that the CIR Expert Panel found 369 alkyl PEG ethers (as well as future alkyl PEG ether
cosmetic ingredients that vary from those 369 ethers only by the number of ethylene glycol repeat units), and polypropylene
glycols (PPGs) >3, safe as used when formulated to be non-irritating™® is relevant because these ingredients share very
similar physiochemical profiles, with an internal mixture of various hydrophobicities/hydrophilicities, as expected in these
sorts of alkoxyl-based, surfactant-like molecules.* These alkyl PEG/PPG ether ingredients are very similar to the large
number of alkyl PEG ether ingredients already reviewed and found to be safe. The only difference between alkyl PEG ethers
and alkyl PEG/PPG ethers is the inclusion of PPG repeat units which is simply used to fine tune the surfactant properties of
these ingredients.

Rather than summarize the data from the previous CIR safety assessment on the alkyl PEG ethers and polypropylene glycols,
the Summary, Discussion, and Conclusion of those reports are provided in the Appendix of this report.

CHEMISTRY

Definition and Structure

Alkyl PEG/PPG ethers are the reaction products of an alkyl alcohol and one or more equivalents each of ethylene oxide and
propylene oxide (forming repeats of polyethylene glycol (PEG) and polypropylene glycol (PPG), respectively). (Figure 1)

CHs
) 0
Alkyl grou
yl'g p\OH + m<£ §> + n<{§ > — Alkylgroup\o,(\/OMO}H
CH3 m n
alkyl alcohol ethylene oxide propylene oxide alkyl PEG PPG ether

Figure 1. Alkyl PEG/PPG Ether synthesis

The definition of each ingredient, as given in the International Cosmetic Ingredient Dictionary and Handbook, is provided in
Table 2.'

PPG-2-Laureth-5 represents one of the simplest ingredients in this review, as the reaction product of lauryl alcohol, five
equivalents of ethylene oxide, and two equivalents of propylene oxide. (See Figure 2.)

hydrophillic/lipophobic end

N
4 o\
HSC/\/\/\/\/\/\O/\/O\/\O/\/O\/\O/\/OW/\O OH

N N J N ) CHy

alkyl end
hydrophobic/lipophillic

PPG-2-Laureth-5

ethylene glycol repeats propylene glycol repeats

Figure 2. Alkyl PEG/PPG Ether structure — example: PPG-2-Laureth-5

Each of the alkyl PEG/PPG ethers is a surfactant-like molecule, with a chain structure that has a hydrophobic end and a
hydrophilic end. Principally, these ingredients differ by variation of the alkyl chain length, at the hydrophobic end, and the
number of alkoxide (PEG and PPG) repeat units, at the poly-alkoxide, hydrophilic end. The structures in this report are
drawn as block-type, alkoxide polymers only for simplicity sake. The actual order of alkoxide repeats in each ingredient, and
from each source of an ingredient, may be block, alternating, or random.

There are a number of nomenclature conventions to be aware of in this group. For example, PEG-4-PPG-7 C13/C15 alcohol
is an ingredient wherein the alkyl chain is variably thirteen or fifteen carbons long (“C13/C15 alcohol”) and the poly-
alkoxide end is comprised of an average of four ethylene glycol repeats and seven propylene glycol repeats (“PEG-4-PPG-
7). PPG-2-laureth-5 is an ingredient (as shown in Figure 2) wherein the alkyl chain is derived from lauryl alcohol (i.e., is
twelve carbons long; “laur”) and the poly-alkoxide end is comprised of an average of five ethylene glycol repeats (“eth-5)
and two propylene glycol repeats (“PPG-2"). And, PEG/PPG-40/2 propylheptyl ether is an ingredient wherein the hydro-
phobic end is a seven carbon alkyl chain (“heptyl”), with a three carbon branch at the 2-position (“propyl”; this naming

1
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convention indicates a Guerbet alcohol and thus substitution at the 2-position), and the poly-alkoxide end is comprised of an
average of forty ethylene glycol repeats and two propylene glycol repeats (“PEG/PPG-40/2").

The dimethyl ethers are distinct in this group by being capped at both ends with methyl groups, instead of having one alkyl
chain, at one end. For example, PEG/PPG-3/6 dimethyl ether is an ingredient wherein one carbon is at each end of a poly-
oxide chain, comprised of an average of three ethylene glycol repeats and six propylene glycol repeats.

Physical and Chemical Properties

Physical and chemical properties data on the alkyl PEG/PPG esters are provided in Table 3.°*° Very few published data on
specific properties were available, other than most of the alkyl PEG/PPG ethers are clear to slightly yellow liquids.

The alkyl PEG/PPG ethers, as alkoxylate polymers, are generally not defined as a single compound, but as a mixture of a
homologous series with a medium-range molecular weight and a specific percentage by weight of the hydrophobic block.”’
The degree of hydrophobicity and hydrophilicity are controlled by the components that make up each ether. The hydro-
phobicity of the product can be controlled by the fatty alcohol used and the length of the propylene glycol block; alternative-
ly, the hydrophilicity is controlled by varying the length and position of the ethylene glycol block.

Method of Manufacture

The manufacture of alkyl PEG/PPG ethers consists of a number of variable steps.® The first step typically involves
activating the alkyl alcohol (e.g., lauryl alcohol) with a metal hydroxide (e.g., potassium hydroxide), generating a chain
alkoxide (e.g., lauroxide; i.e. the initiator). This chain alkoxide is then reacted with ethoxide, propoxide, or a mixture of both
(a mixture for random poly-alkoxides and consecutively for block poly-alkoxides; i.e. propagation). The propagation of the
poly-alkoxide is then terminated with a Brensted-Lowry type acid (e.g., hydrochloric acid), or in the case of the dimethyl
ethers, a methyl halide (e.g. methyl iodide). This synthetic pathway (specifically, the addition of ethoxide) can potentially
lead to the generation of some 1,4-dioxane. However, this byproduct can be easily monitored by gas chromatography.

Inclusion of propylene oxide into nonionic surfactants can be accomplished by 1) placement of a single block of propylene
oxide between the alcohol and a block of ethylene oxide; 2) by placing a single block of propylene oxide after a single block
of ethylene oxide; 3) by direct placement into the polyoxyethylene portion as a propylene oxide block or as an ethylene
oxide-propylene oxide mix; or 4) by placing a single propylene oxide block in the middle of the ethylene oxide chain.” The
propylene oxide placement affects the physical and surface active properties.

Impurities
No published impurities data were found, other than PPG-25-laureth-25 contains <10 mg/l 1,4-dioxane.*

It is not expected that there would be any significant amount of the residual starting materials used in the manufacture of the
alkyl PEG/PPG ethers remaining in these ingredients. However, information on the amount of residual starting material in the
alkyl PEG/PPG ethers is desired because of the carcinogenic potential of the two starter materials, i.e., ethylene oxide and
propylene oxide.

The National Toxicology Program (NTP) Report on Carcinogens, Twelfth Edition concluded that ethylene oxide is known to
be a human carcinogen based on sufficient evidence of carcinogenicity from studies in humans, including epidemiological
studies and studies on mechanisms of carcinogenesis.”’ The International Agency for Research on Cancer (IARC) concluded
there is limited evidence in humans and sufficient evidence in experimental animals for the carcinogenicity of ethylene oxide,
with an overall evaluation that ethylene oxide is carcinogenic to humans.*

The NTP Report on Carcinogens, Twelfth Edition concluded that propylene oxide is reasonably anticipated to be a human
carcinogen based on sufficient evidence of carcinogenicity from studies in experimental animals.*> The IARC concluded
there is inadequate evidence in humans and there is sufficient evidence in experimental animals for the carcinogenicity of
propylene oxide, with an overall evaluation that propylene oxide is possibly carcinogenic to humans.*

USE

Cosmetic

The alkyl PEG/PPG ethers included in this review are reported to function in cosmetics mostly as surfactants, skin condition-
ing agents, and/or emulsifying agents." The function(s) of each ingredient are provided in Table 2.

The FDA collects information from manufacturers on the use of individual ingredients in cosmetic formulations as a function
of cosmetic product category in its Voluntary Cosmetic Registration Program (VCRP). VCRP data obtained from the FDA
in 2013** and data received in response to a survey of the maximum reported use concentration by category conducted by the
Personal Care Products Council (Council)**~® indicate that 26 of the 131 alkyl PEG/PPG ethers named in this safety
assessment are currently used in cosmetic formulations; additionally, according to VCRP data, PPG-30-decyltetradeceth-10,
an ingredient not named in the International Cosmetic Ingredient Dictionary and Handbook, has one reported use. PPG-5-
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ceteth-20 has the most reported uses, 445, followed by and PEG/PPG-36/41 dimethyl ether, 243 reported uses, and PPG-1-
trideceth-6, 224 reported uses. All other in-use ingredients have less than 40 reported uses. (Table 4.)

According to the results of the concentration of use survey, PPG-5-ceteth-20 and PEG/PPG-14/7 dimethyl ether have the
highest reported concentrations of use in leave-on formulations; PPG-5-ceteth-20 is used at up to 10% in “other” fragrance
preparations and in tonics, dressings, and other hair grooming aids, and PEG/PPG-14/7 dimethyl ether is used at up to 7% in
face and neck, and body and hand products. PPG-2-isodeceth-12 has the highest use concentration in rinse-off products; it is
used at up to 10% in paste masks and mud packs. All other in-use alkyl PEG/PPG ethers are reported to be used in leave-on
products at concentrations of 5% or below. (Table 4.) The 105 alkyl PEG/PPG ethers not reported to be in use are listed in
Table 5.

In some cases, reports of uses were received in the VCRP, but no concentration of use data are available. For example, PPG-
2-ceteareth-9 is reported to be used in 9 cosmetic formulations, but no use concentration data were reported. Additionally,
for some ingredients, no reported uses were received in the VCRP, but a use concentration was provided in the industry
survey. For example, PEG/PPG-55/28 dimethyl ether was not reported in the VCRP to be in use, but the industry survey
indicated that it is used at up to 5% in cosmetic formulations. It should be presumed in these cases that there is at least one
use in every category for which a concentration is reported.

Some alkyl PEG/PPG ethers are reported to be used in products that are applied to baby skin (e.g., PPG-25-laureth-25 has
one reported used in “other” baby products), to the eye area or mucous membranes (e.g., PEG/PPG-14/7 dimethyl ether is
used in eye lotions at 5%), or that could possibly be ingested (e.g., PEG/PPG-36/41 dimethyl ether is used at 5% in lipsticks).
Additionally, some of the alkyl esters are used in cosmetic sprays and could possibly be inhaled; the maximum reported use
in spray formulation is 7% PEG/PPG-14/7 dimethyl ether in spray body and hand products. In practice, 95% to 99% of the
droplets/particles released from cosmetic sprays have aerodynamic equivalent diameters >10 um, with propellant sprays
yielding a greater fraction of droplets/particles <10 pm compared with pump sprays.’’** Therefore, most droplets/particles
incidentally inhaled from cosmetic sprays would be deposited in the nasopharyngeal and thoracic regions of the respiratory
tract and would not be respirable (i.e., they would not enter the lungs) to any appreciable amount.*>*’

Some of the alkyl PEG/PPG ethers are used in spray deodorant products at low concentrations of use; the highest reported
use concentration of this type was 0.19% PPG-8-ceteth-20.>° There is some evidence indicating that deodorant spray
products can release substantially larger fractions of particulates having aerodynamic equivalent diameters in the range
considered to be respirable.”’ However, the information is not sufficient to determine whether significantly greater lung
exposures result from the use of deodorant sprays, compared to other cosmetic sprays.

All of the alkyl PEG/PPG ethers included in this report are listed in the European Union inventory of cosmetic ingredients.”’

Non-Cosmetic
In Europe, PPG-4-trideceth-6 can be used at 0.05 mg/kg in food; it is to be used only in polytetraflorothylene (PTFE) items
sintered at high temperatures.” (PTFE is the non-stick coating used on cookware).*

The inclusion of PPG-5-ceteth-20 in the development of dermal* and nasal*’ drug delivery systems is being evaluated.* In
both studies, systems composed of PPG-5-ceteth-20, oleic acid, and water were used to form thermodynamically-stable
microemulsions that could phase into a liquid crystalline matrix.

Other examples of non-cosmetic industrial uses are provided in Table 6.>'%

TOXICOKINETICS

Published absorption, distribution, metabolism, and excretion data were not found.

Penetration Enhancement

PPG-4-ceteth-20 did not enhance the penetration of tenoxicam, a non-steroidal anti-inflammatory drug, through guinea pig
skin.** An in vitro study was performed in which the permeation through guinea pig skin of a 1.0% tenoxicam suspension
containing 10% propylene glycol and 5.0% PPG-4-ceteth-20 was compared to that of tenoxicam without the surfactant. One
g of the test material was applied to the skin sample, and the receptor fluid was sampled every 3 h, for 48 h. The steady-state
flux was 8.11 £ 0.56 x 10™ ug/s - cm” for tenoxicam without surfactant and 7.28 + 0.94 x 10™ pg/s - cm® for tenoxicam with
PPG-4-ceteth-20; penetration was slowed in a non-statistically significant manner.

TOXICOLOGICAL STUDIES

Published single and repeated dose toxicity and ocular irritation studies were not found.

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY

Published reproductive and developmental toxicity studies were not found.
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GENOTOXICITY

Published genotoxicity studies were not found.

CARCINOGENICITY

Published carcinogenicity studies were not found.

IRRITATION AND SENSITIZATION

Non-Human

PPG-5-ceteth-20 was classified as a moderate to mild dermal irritant in an in vitro assay.*’ In an MTT (3-(4,5-dimethyl-
thiazol-2-4)-2,5-diphenyltetrazolium bromide) cytotoxicity assay, performed to determine expected dermal irritancy, the
irritation potential of undiluted PPG-5-ceteth-20 was evaluated. PPG-5-ceteth-20 had an ETs, of 9.78 h; substances with an
ETs (i.e., time required to reduce tissue viability by 50%) in the range of 4-12 h have an expected irritancy of moderate to
mild.

A single 24-h occlusive application of PPG-5-ceteth-20 was not a primary dermal irritant in rabbits.*® Occlusive patches
containing 0.5 ml undiluted PPG-5-ceteth-20 were applied for 24 h to both intact and abraded skin of three rabbits; the test
sites were clipped free of hair. The patches were described as 2 x 2; units were not provided. The test sites were evaluated
for reactions upon patch removal, and 48 h later. No erythema, eschar formation, or edema were observed at any of the test
sites 24 or 72 h after application.

Human

PPG-5-ceteth-20 was not a primary irritant, fatiguing agent, or sensitizer in a human repeated insult patch test (HRIPT).*”
Induction consisted of 10 occlusive patches containing 0.5 ml undiluted PPG-5-ceteth-20 applied to the inner aspect of the
arm or forearm of 50 subjects. The first induction patch was applied for 48 h, and the remaining nine patches for 24 h; there
was a 24-h rest period between patches. The test site was evaluated for reactions upon removal of each patch. A 48-h
challenge patch was applied 10-14 days after the last induction patch. No reactions were observed in any of the subjects
during induction or challenge.

SUMMARY

This report is a safety assessment of 131 alkyl PEG/PPG ethers as used in cosmetics. Alkyl PEG/PPG ethers are the reaction
products of an alkyl alcohol and one or more equivalents each of ethylene oxide and propylene oxide (forming repeats of
PEG and PPG, respectively). Each of the alkyl PEG/PPG ethers is a surfactant-like molecule, with a chain structure that has

a hydrophobic end and a hydrophilic end; the dimethyl ethers are distinct in this group by being capped at both ends with
methyl groups, instead of having one alkyl chain, at one end. The alkyl PEG/PPG ethers are typically manufactured by: 1)
activating the alcohol; 2) generating a chain alkoxide; 3) reacting the chain alkoxide with ethoxide, propoxide, or a mixture of
both; and 4) terminating the propagation. The actual order of alkoxide repeats in each ingredient, and from each source of an
ingredient, may be block, alternating, or random, and the propylene oxide placement affects the physical and surface active
properties.

The alkyl PEG/PPG ethers are reported to function in cosmetics mostly as surfactants, skin conditioning agents, and/or emul-
sifying agents. VCRP data obtained from the FDA in 2013 and data received in response to a Council survey of the maxi-
mum reported use concentration indicate that 26 of the alkyl PEG/PPG ethers named in this safety assessment are currently
used in cosmetic formulations. PPG-5-ceteth-20 has the most reported uses, 445, and the highest reported concentration in
leave-on products, 10%. Most of the in-use alkyl PEG/PPG ethers are used in less than 40 formulations and at concentrations
of <5%.

In Europe, PPG-4-trideceth-6 can be used at 0.05 mg/kg in food; it is to be used only in PTFE items sintered at high tempera-
tures. PPG-5-ceth-20 is being evaluated for inclusion in dermal and nasal drug delivery systems.

Often, surfactants can be penetration enhancers. However, PPG-4-ceteth-20 did not enhance the penetration of tenoxicam
through guinea pig skin.

Undiluted PPG-5-ceteth-20 was predicted to be a moderate to mild dermal irritant based on the results of an MTT cytotoxi-
city assay, but it was not a primary irritant in rabbit skin, nor was it an primary irritant, fatiguing agent, or sensitizer in a 50
subject HRIPT.

DISCUSSION
To be developed.

CONCLUSION

To be determined.
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APPENDIX
From the Safety Assessment on Alkyl PEG Ethers

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 are alkyl PEG ethers - the reaction
product of an alkyl alcohol, in this case lauryl alcohol, and one or more equivalents of ethylene oxide. In preparing a re-review document,
it was noted that a large number of ingredients included in the International Cosmetic Ingredient Dictionary and Handbook belong to this
family, and could be included in this review.

Some of the alkyl PEG ethers, or at least portions of a specific family, have previously been reviewed by CIR. Data from these previous
reports are summarized in Table 2 [of the Alkyl PEG Ethers report].

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 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 exam-
ple, 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.

None of the alkyl PEG ethers included in this review would be expected to have any biologically significant 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 hydroxy-
anisole (BHA) may be present. 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 ingredients mostly function as
surfactant — emulsifying agents. As the chain length increases, the ingredients function as surfactant — 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.

Of the 369 ingredients included in this report [on alkyl PEG ethers], 148 are in use. 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
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 are listed in the European Union inventory of cosmetic ingredients.

According to the original laureths report, in general, alkyl PEG ethers are readily absorbed through the skin of guinea pigs and rats and
through the intestinal mucosa of rats, and they are quickly eliminated from the body through the urine, feces, and expired air. In rats, com-
pounds analogous to laureth-9 are rapidly absorbed and excreted in the urine after oral, i.p., and s.c. 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 excre-
tion of longer alkyl chains occurring at a higher proportion in expired air and less in urine. Similar results were found following oral admin-
istration 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 CO, and 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, the 4-hour percutaneous absorption decreased from 22.9% for laureth-1 to 2.1% for
laureth-10 solutions, 0.25% in ethanol. The absorbed laureths were rapidly metabolized to carbon dioxide. Compounds analogous to
laureth-9 readily penetrated the skin of rats, and approximately 50% of the absorbed dose was excreted. Using human subjects, the major-
ity 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% for a 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 lowest LDs, values, which were 1 mg/kg in rats. Many of the LD50 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. Dermally, the data available indicated the LDsq
values for rats and rabbits were mostly >2000 mg/kg for these families of ingredients. Specifically for laureth-4, the dermal LDs, ranged
from 0.93-1.78 ml/kg for rabbits, and the researchers indicated that, in rats, the potential for neurotoxicity was observed. In acute inhala-
tion studies with PEG-3 methyl ether, an LCs, value was not established, as all animals survived exposure to 200 mg/I for 1 h and to con-
centrated vapors for 8 h.

In 21-day, 90-day and 2-yr feeding studies, compounds analogous to laureth-9 had dietary NOAELSs of 459-519, 50-785, and 50-162 mg/kg
bw in rats. In a 13-day oral study with an unspecified deceth, doses of >25 g/kg resulted in death in rabbits. In a 14-day drinking water
study, PEG-3 methyl ether was mildly to moderately toxic at 4 g/kg and severely toxic at >8 g/kg, while in a 91-day drinking water study,
PEG-3 methyl ether had a NOAEL of 400 mg/kd/day for liver effects; testicular effects were observed, but were attributed to contamina-
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tion with 2-methoxyethanol. In a 13-wk dietary study, a dose of <10,000 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. 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 a 2-wk dermal study, 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, while in a 13-wk study, moderate localized erythema was observed at all doses levels of
2.5% aq. C14-15AE7 in rabbits. For PEG-3 methyl ether, some erythema and edema were observed with occlusive applications of 1000
mg/kg/day in a 12-day study using rats; however, one study using rats reported a NOAEL of 4000 mg/kg/day. Similar results were ob-
served with PEG-7 methyl ether in 14- and 21-day studies, in which <5000 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. 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.

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 application, C14-15AE7, 0.5 ml at 10, 25, or 100%, was not irritating to rabbit skin. Following a 4 h
occlusive application to rabbit skin, undiluted C12-14AE10 and undiluted C13AE6 were moderately irritating, and undiluted C13AE6.5
and undiluted C12-14AE6 were severely irritating. A 24 h occlusive application of C14-15AE7 was severely irritating to rabbit skin. A
contraceptive aerosol formulation containing 20% laureth-9 was mildly 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.

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% aq. 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 compounds 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% aq. solution,
laureth-9 was not an irritant to the vaginal mucosa of dogs.

In a two-generation reproductive study, dermal administration of <25% C9-11 pareth-6 did not have a toxicologically significant effect on
dams or offspring. In two-generation oral reproductive studies with dietary administration of compounds 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 with <1000 mg/kg PEG-3 methyl ether did not result in any treatment-related reproductive effects in rats. A dose of 3000
mg/kg PEG-3 methyl ether did result in increased length of gestation and increased maternal kidney weights. In a study in which gravid
rats were dosed with <5000 mg/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 given <1500 mg/kg PEG-3 methyl ether on days 6-
18 of gestation, clinical signs of toxicity and mortality were statistically significantly increased for the high dose group. The maternal and
developmental 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. Compounds analogous to laureth-9 were
not mutagenic in an Ames test or clastogenic in in vitro or in vivo chromosomal aberration studies. PEG-3 methyl ether was not mutagenic
or genotoxic in an Ames test, forward mutation assay, or in vivo 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, 0.97% of patients had a weakly positive and 0.25% of patients had a strongly positive reaction to 0.5%
laureth-9, and 1.77 and 0.34% had weakly and strongly positive allergic contact reactions, respectively, to 3% laureth-9. Undiluted and
25% aq. C14-15AE7 produced negligible to slight irritation in an occlusive 3-patch application test, and a 10% aq. solution of C12-
13AEG6.5 was slightly irritating when applied under an occlusive patch for 24 h. In a human repeat insult patch test (HRIPT) of formula-
tions 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 HRIPTSs 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 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
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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

Alkyl PEG ethers, including the previously reviewed ingredients, laureth-4 and laureth-23, are very similar to one another — structurally,
functionally, and toxicologically. While these ingredients comprise a large group, fundamentally, all simple alkyl PEG ethers are the
reaction products of alkyl alcohols and one or more equivalents of ethylene oxide.

The Expert Panel noted gaps in the available safety data for some of the alkyl PEG ethers in this safety assessment. The available data on
many of the ingredients are sufficient, however, and similar structural activity relationships, biologic functions, and cosmetic product
usage, suggest that the available data may be extrapolated to support the safety of the entire group. For example, a concern was expressed
regarding the extent of dermal absorption for certain long-chain, branched alkyl PEG ethers because of a lack of information on dermal
absorption and metabolism. The consensus of the Panel 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. Additionally, the Panel has previously 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.

Some of the past assessments of ingredients that included a PEG moiety stated that the ingredient should not be used on damaged skin.
Since an amended conclusion has been issued for the PEGs, that caveat is no longer necessary.

The potential adverse effects of inhaled aerosols depend on the specific chemical species, the concentration and the duration of the expo-
sure 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 aerody-
namic diameter of < 10 um are respirable. In the absences of inhalation toxicity data, the Panel determined that alkyl PEG ethers can be
used safely in aerosol products, 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. Because 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 CIR Expert Panel considered the dangers inherent in using animal-derived ingredients, namely the transmission of infectious agents.
While tallow may be used in the manufacture of some ingredients in this safety assessment and is clearly animal-derived, the Expert Panel
notes that tallow is highly processed and tallow derivatives even more so. The Panel agrees with determinations by the U.S. FDA that
tallow derivatives are not risk materials for transmission of infectious agents.

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 ingredi-
ents whose safety was based on their lack of dermal absorption data, or when dermal absorption was a concern.

The Expert Panel was also concerned that the potential exists for dermal irritation with the use of products formulated 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 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 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.
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From the Safety Assessment on Polypropylene Glycols
SUMMARY

Propylene glycol (PG) and polypropylene glycols (PPGs) were reviewed by the Cosmetic Ingredient Review (CIR) Expert Panel in 1994,
and it was concluded that these ingredients were safe for use in cosmetic products at concentrations up to 50.0%. This re-review was
opened to amend the conclusion (the concentration of use of PG is >50%), consider new data, and to add new ingredients so that all of the
PPGs identified in the International Cosmetic Ingredient Dictionary and Handbook, i.e., PPG-3, PPG-7, PPG-9, PPG-12, PPG-13, PPG-15,
PPG-16, PPG-17, PPG-20, PPG-26, PPG-30, PPG-33, PPG-34, PPG-51, PPG-52, and PPG-69, as well as tripropylene glycol, are included.

PG is an aliphatic alcohol that is manufactured as a reaction product of propylene oxide and water. Tripropylene glycol is manufactured by
sequential addition of propylene oxide to PG and contains only a 3 chain length. PPGs are manufactured by the addition of propylene
oxide to dipropylene glycol and have average chain lengths of their “n” value; for example, PPG-3 would have an average chain length of
3. USP grade PG (used in cosmetics) manufactured by Dow contains diethylene glycol and ethylene glycol at concentrations that are non-
detectable (quantification limit of 0.008 percent wt/wt). Two companies reported that the concentration of propylene oxide in PPGs used

to make finished products is <10 ppm propylene oxide.

In 1984, PG was reported to the FDA as being used in 5676 cosmetic formulations at concentrations of 0 to >50%. As of 2009, use of PG
has increased significantly, and PG was reported to FDA as being used in 9747 cosmetic formulations. Concentration of use has also
increased, with bath oil/tablet/salt preparations containing up to 99% PG and leave-on formulations, including deodorants, containing up to
73% PG. The PPGs are not as widely used as PG, and the maximum reported concentration is 22%. Tripropylene glycol is used in 8
formulations, 7 of which are deodorants, at up to 22%.

In mammals, the major pathway of PG metabolism is to lactaldehyde and then lactate via hepatic alcohol and aldehyde dehydrogenases.
When PG was administered i.v. to human subjects (patients), elimination from the body occurred in a dose-dependent manner. Animal
studies using PPGs with avg mol wts of 425-2025 indicated that PPGs are readily absorbed from the GI tract and excreted in the urine and
feces.

Dermal penetration of PG from a ternary cosolvent solution through hairless mouse skin was 57% over a 24 h period. Using thermal
emission decay (TED)-Fourier transform infrared (FTIR) spectroscopy, it appeared that PG did not reach the dermis.

PG can act as a penetration enhancer for some chemicals and under some conditions. Often, it works synergistically with other enhancers.
The mechanism by which PG enhances penetration has not been definitively identified.

In both the 1994 safety assessment and currently, few toxic effects were seen in dosing with PG or PPGs. The oral LDs, of PG was >21 g/
kg for rats. The LDsq of PPG, mol wts 300-3900, ranged from 0.5-40 g/kg for rats, while the oral LDs, of PPGs, mol wts not given, ranged
from 1.5-17 g/kg for guinea pigs . The dermal LDs, of PG was >11.2 g/kg for mice and was 13 g/kg for rats. The dermal LDs, of PPG,
mol wts 425-2025, was >20 ml/kg for rabbits. All mice survived in a short-term study in which mice were given 10% PG in drinking water
for 14 days, and all rats and mongrel dogs survived oral dosing with up to 3.0 ml 100% PG, 3 times per day, for 3 days. In a subchronic
study, a dose of <50,000 ppm PG given in the feed for 15 wks did not produce any lesions. PPG 750 did not cause any adverse effects
when given at 0.1% for 10 days, but a concentration of 1% produced slight increases in liver and kidney weight. The highest no effect
level of PPG 1200 fed to rats and dogs for 90 days was 0.3%. No adverse effects were seen in a 90-day study in which rats or dogs fed 501
or 810 mg/kg/day, respectively, PPG 2000. In a subchronic dermal study, 1 ml/kg PPG 2000 did not cause adverse effects in rabbits, but 5
and 10 ml/kg caused a slight depression in growth. Subchronic inhalation data reported some effects in rats due to PG exposure of 2.2 mg/1
air for 6 h/day, 5 days/wk, for 13 wks, but these effects were inconsistent and without dose-response trends. In the 1994 safety assessment,
no toxic effects were reported in chronic studies when rats or dogs were given feed containing 50 g/kg or 5 g/kg, respectively, PG.

Undiluted PG and PPG, mol wt 425-2025, were at most slight ocular irritants. Dermal irritation studies were reported in the 1994
assessment and currently. In one study using nude mice, 50% PG may have caused skin irritation, while in another study, 100% PG was
minimally irritating to hairless mice. Undiluted PG was at most a mild dermal irritant in a Draize test using rabbits with intact and abraded
skin. No reactions to undiluted PG were observed with guinea pigs, rabbits, or Gottingen swine. Using nude mice, hypertrophy, dermal
inflammation, and proliferation were observed with 50% PG. These effects were not seen in hairless mice with undiluted PG. PG
(concentrations not given) was negative in a number of sensitization/allergenicity assays using guinea pigs. In a study using guinea pigs,
0.5 ml PG was a weak sensitizer. PPG (concentration not stated), mol wt 425-2025, was not an irritant to rabbits.

Oral administration of PG did not have any adverse reproductive or developmental effects when evaluated in mice at concentrations of
<5%, rats at doses of <1600 mg/kg, rabbits at doses of <1230 mg/kg, or hamsters at doses of <1550 mg/kg. Embryonic development was
reduced or inhibited completely in cultures of mouse zygotes exposed to 3.0 or 6.0 M PG, respectively. A study examining induction of
cytogenetic aberrations in mice reported an increase in the frequency of premature centrosphere separation with 1300-5200 mg/kg PG. In
zygotes from PG-dosed mice, hyperploidy was increased.

PG, <10,000 pg/plate, was not mutagenic in Ames tests with or without metabolic activation. PG, tested at concentrations of 3.8-22.8
mg/ml, was a weak but potential inducer of sister chromatid exchanges (SCEs), causing a dose-dependent increase in SCEs in a Chinese
hamster cell line. However in another SCE assay using human cultured fibroblasts and Chinese hamster cells with and without metabolic
activation, PG was not mutagenic. PG, 32 mg/ml, induced chromosomal aberrations in a Chinese hamster fibroblast line, but not in human
embryonic cells. PG was not mutagenic in mitotic recombination or basepair substitution assays, or in a micronucleus test or a hamster
embryo cell transformation assay. (Concentration used not specified) Tripropylene glycol, <10,000 pg/plate, was not mutagenic in an
Ames assay.

PG was not carcinogenic in a 2 yr chronic study in which rats were given <50 000 ppm PG in the diet. Dermal application of undiluted PG
to Swiss mice in a lifetime study produced no significant carcinogenic effects. PG was not carcinogenic in other oral, dermal, and
subcutaneous studies.



Distrubted for Comment Only -- Do Not Cite or Quote

Combined exposure to PG and oleic acid synergistically enhanced the dermal penetration of both compounds. Addition of PG to an
isopropanol vehicle enhanced the irritant reactions of benzoic acid; maximal enhancement was seen with 5% PG.

PG induced skin irritation reactions in normal subjects and in patients. Reactions were observed at concentrations as low as 10% in predic-
tive tests and 2% in provocative tests. Use studies of deodorants containing 35-73% PG did not report any potential for eliciting irritation
or sensitization. PG generally did not induce sensitization reactions when tested at 12-86%, although results were questionable in a RIPT
of a deodorant containing 73% PG. Additionally, in a modified Draize sensitization study with 203 subjects, PG (0.2 ml, concentration not
stated) induced 19 cutaneous reactions at challenge. PG did not produce a photoallergic response in a provocative photopatch test. Retro-
spective analysis of pools of patient patch test data indicated that <6.0% of patients tested had positive reactions to 30% aq. PG.

DISCUSSION

The CIR Expert Panel reopened the 1994 safety assessment of propylene glycol and polypropylene glycols to address the safety of current
high-use-concentrations of PG, as well as to add all the PPGs currently listed in the International Cosmetic Ingredient Dictionary and
Handbook. This report is intended to also address the safety of similar PPGs that may be used as cosmetic ingredients in the future.

Tripropylene glycol is similar to PG and the PPGs, its safety can be supported by the existing data and, therefore, the Panel included tri-
propylene glycol in this safety assessment.

Propylene oxide is used in the manufacture of PPGs, but should not appear in cosmetic formulations because of safety concerns. The Panel
expects that PPGs contain <10 ppm propylene oxide, ensuring the safety of formulations in which PPGs are used.

PG and PPGs were not considered to be acute or chronic toxicants in oral or dermal studies, were not genotoxic or carcinogenic, and were
not reproductive or developmental toxicants, supporting that use in cosmetics would be safe in regard to these endpoints.

At the time of the original safety assessment, a concentration limit of 50% PG and PPGs was established based on the results of existing
irritation and sensitization studies. The potential for skin irritation was especially of concern under occlusive conditions, and this potential
could be concentration-dependent. An RIPT performed using a stick antiperspirant containing 86% PG produced no evidence of sensitiza-
tion. Additionally, use studies of deodorant sticks containing 35-73% PG did not demonstrate a potential for eliciting dermal irritation or
sensitization. Therefore the Panel determined that PG would not present a sensitization risk at the concentrations currently in use.

The Expert Panel did note that propylene glycol may act as a penetration enhancer. Some cosmetic ingredients have been regarded as safe
based on the fact that they do not penetrate the skin. If propylene glycol enhances penetration of such ingredients, then they should not
exist together in formulation.

Additionally, PG is used in aerosols. The potential adverse effects of inhaled aerosols depend on the specific chemical species, the concen-
tration 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 um range and the mean particle diameter in a typical aerosol spray has been reported as ~38
um. Particles with an aerodynamic diameter of < 10um are respirable. In the absence of significant inhalation toxicity data, the Panel
determined that PG can be used safely in hair sprays because the product particle size is not respirable.

The CIR Expert Panel, as noted earlier, considers that the available data for PPG-3 through PPG-69 would extend to any PPG-n to be used
in cosmetics in the future. There are no concerns regarding residual monomers in PPGs. Were the “n” in PPG-n to be 32, for example,
ample evidence suggests that its toxicity would be no different from PPG-30 or PPG-33. Were the “n” to be 120, the ingredient would be
sufficiently large so that no dermal penetration would be possible.

AMENDED CONCLUSION

.The CIR Expert Panel concluded that propylene glycol, tripropylene glycol, PPG-3, -7, -9, -12, -13, -15, -16, -17, -20, -26, -30, -33, -34, -
51, -52, -69, and any PPG>3, are safe as cosmetic ingredients in the present practices of use and concentration as described in this safety
assessment when formulated to be non-irritating.




TABLES

Table 1. Alkyl PEG/PPG Ethers included in this assessment

Distrubted for Comment Only -- Do Not Cite or Quote

PEG-4-PPG-7 C13/C15 Alcohol
PEG/PPG-3/6 Dimethyl Ether
PEG/PPG-7/12 Dimethyl Ether
PEG/PPG-9/2 Dimethyl Ether
PEG/PPG-14/7 Dimethyl Ether
PEG/PPG-17/4 Dimethyl Ether
PEG/PPG-22/40 Dimethyl Ether
PEG/PPG-27/14 Dimethyl Ether
PEG/PPG-35/40 Dimethyl Ether
PEG/PPG-36/41 Dimethyl Ether
PEG/PPG-50/40 Dimethyl Ether
PEG/PPG-52/32 Dimethyl Ether
PEG/PPG-55/28 Dimethyl Ether
PEG/PPG-4/2 Propylheptyl Ether
PEG/PPG-6/2 Propylheptyl Ether
PEG-7/PPG-2 Propylheptyl Ether
PEG/PPG-8/2 Propylheptyl Ether
PEG/PPG-10/2 Propylheptyl Ether
PEG/PPG-14/2 Propylheptyl Ether
PEG/PPG-40/2 Propylheptyl Ether
PPG-2-Ceteareth-9
PPG-4-Ceteareth-12
PPG-10-Ceteareth-20
PPG-1-Ceteth-1

PPG-1-Ceteth-5

PPG-1-Ceteth-10
PPG-1-Ceteth-20

PPG-2-Ceteth-1

PPG-2-Ceteth-5
PPG-2-Ceteth-10
PPG-2-Ceteth-20
PPG-4-Ceteth-1

PPG-4-Ceteth-5
PPG-4-Ceteth-10
PPG-4-Ceteth-20
PPG-5-Ceteth-20
PPG-8-Ceteth-1

PPG-8-Ceteth-2

PPG-8-Ceteth-5
PPG-8-Ceteth-10
PPG-8-Ceteth-20

PPG-2 C9-11 Pareth-5

PPG-2 C9-11 Pareth-7

PPG-2 C9-11 Pareth-8

PPG-2 C9-11 Pareth-11
PPG-2 C12-13 Pareth-8
PPG-2 C12-15 Pareth-6
PPG-4 C13-15 Pareth-15
PPG-5 C9-15 Pareth-6
PPG-6 C9-11 Pareth-5
PPG-6 C12-15 Pareth-12
PPG-6 C12-18 Pareth-11
PPG-3 C12-14 Sec-Pareth-7
PPG-4 C12-14 Sec-Pareth-5
PPG-5 C12-14 Sec-Pareth-7
PPG-5 C12-14 Sec-Pareth-9
PPG-1-Deceth-4
PPG-1-Deceth-5
PPG-1-Deceth-6
PPG-1-Deceth-7
PPG-2-Deceth-3
PPG-2-Deceth-5
PPG-2-Deceth-7
PPG-2-Deceth-8
PPG-2-Deceth-10
PPG-2-Deceth-12
PPG-2-Deceth-15
PPG-2-Deceth-20
PPG-2-Deceth-30
PPG-2-Deceth-40
PPG-2-Deceth-50
PPG-2-Deceth-60
PPG-4-Deceth-4
PPG-4-Deceth-6
PPG-6-Deceth-4
PPG-6-Deceth-9
PPG-8-Deceth-6
PPG-14-Deceth-6
PPG-6-Decyltetradeceth-12
PPG-6-Decyltetradeceth-20
PPG-6-Decyltetradeceth-30
PPG-13-Decyltetradeceth-24
PPG-20-Decyltetradeceth-10
PPG-9-Ethylhexeth-5
PPG-1-Isodeceth-4
PPG-1-Isodeceth-6
PPG-1-Isodeceth-7
PPG-1-Isodeceth-9

PPG-2-Isodeceth-4
PPG-2-Isodeceth-6
PPG-2-Isodeceth-8
PPG-2-Isodeceth-9
PPG-2-Isodeceth-10
PPG-2-Isodeceth-12
PPG-2-Isodeceth-18
PPG-2-Isodeceth-25
PPG-3-Isodeceth-1
PPG-4-Isodeceth-10
PPG-3-Isosteareth-9
PPG-2-Laureth-5
PPG-2-Laureth-8
PPG-2-Laureth-12
PPG-3-Laureth-8
PPG-3-Laureth-9
PPG-3-Laureth-10
PPG-3-Laureth-12
PPG-4 Laureth-2
PPG-4 Laureth-5
PPG-4 Laureth-7
PPG-4-Laureth-15
PPG-5-Laureth-5
PPG-6-Laureth-3
PPG-25-Laureth-25
PPG-3-Myreth-3
PPG-3-Myreth-11

PPG-2-PEG-11 Hydrogenated Lauryl Alcohol Ether

PPG-3-PEG-6 Oleyl Ether
PPG-9-Steareth-3
PPG-23-Steareth-34

PPG-30 Steareth-4
PPG-34-Steareth-3

PPG-38 Steareth-6

PPG-1 Trideceth- 6

PPG-1 Trideceth-13

PPG-4 Trideceth-6

PPG-6 Trideceth-8

Propylene Glycol Capreth-4
Propylene Glycol Isodeceth-4
Propylene Glycol Isodeceth-12
Propylene Glycol Laureth-6
Propylene Glycol Oleth-5
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Distrubted for Comment Only -- Do Not Cite or Quote

Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition* Structure! ‘'R Function
PEG-4-PPG-7 C13/C15 Alcohol the polyoxypropylene, polyoxyethylene ether of a surfactant — emulsifying
mixture of synthetic C13/C15 alcohols with an average agent
propoxylation value of 7 and an average ethoxylation
value of 4

PEG/PPG-3/6 Dimethyl Ether the copolymer produced by the interaction of 3 moles of skin conditioning agent
(61419-46-3) ethylene oxide with 6 moles of propylene oxide end- - misc
blocked with methyl ether

He” o\/\o/\/o\/\o);/"\(\o );/0\(\0 );/o \(\O/CH

PEG/PPG-7/12 Dimethyl Ether copolymer produced by the interaction of 7 moles of skin conditioning agent
ethylene oxide with 12 moles of propylene oxide end- - misc
blocked with dimethyl ether

CH, CH, CH, CH, CH, CH,
HC. 0. 0. O 0. )\/0 )\/0 )\/0 )\/0 )\/0 )\/0
A P W V2 Y W S S NV w/\o wﬂo w/\o w/\o w/\o W/\o en,
CHg CH3 CHg CHg CHj3

PEG/PPG-9/2 Dimethyl Ether the copolymer produced by the interaction of 9 moles of skin conditioning agent
(61419-46-3) ethylene oxide with 2 moles of propylene oxide end- - misc
blocked with dimethyl ether

NI N0 SN e S S N e e N P U o/\/°\(\o)\/°\%

PEG/PPG-14/7 Dimethyl Ether the copolymer produced by the interaction of 14 moles skin conditioning agent
(61419-46-3) of ethylene oxide with 7 moles of propylene oxide end- - misc
blocked with dimethyl ether

CHy CHy CHy CHy
HJC\O/\/O\/\O/\/0\/\0/\/O\/\O/\/O\/\O/\/O\/\O/\/O\/\O/\/O\/\O)\/OW/\O)\/OW/\O)\/OW/\O)\/O\CHS
CH. CH; CH;

PEG/PPG-17/4 Dimethyl Ether the copolymer produced by the interaction of 17 moles skin conditioning agent
of ethylene oxide with 4 moles of propylene oxide end- - misc
blocked with dimethyl ether

Hac/°\/\O/\/O\/\O/\/O\/\O/\/"\/\O/\/C’\/\O/\/°\/\O/\/°\/\O/\/Ow/\o)\/oﬁ/\o)\/o\CH
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Distrubted for Comment Only -- Do Not Cite or Quote

Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition*

Structure® ‘'Rt

Function

PEG/PPG-22/40 Dimethyl Ether

PEG/PPG-27/14 Dimethyl Ether

PEG/PPG-35/40 Dimethyl Ether

PEG/PPG-36/41 Dimethyl Ether

PEG/PPG-50/40 Dimethyl Ether

PEG/PPG-52/32 Dimethyl Ether

PEG/PPG-55/28 Dimethyl Ether

PEG/PPG-4/2 Propylheptyl Ether
(166736-08-9)

PEG/PPG-6/2 Propylheptyl Ether
(166736-08-9)

a copolymer produced by the interaction of 22 moles of
ethylene oxide with 40 moles of propylene oxide end-
blocked with methyl ether

a copolymer produced by the interaction of 27 moles of
ethylene oxide with 14 moles of propylene oxide end-
blocked with methyl ether

the copolymer produced by interacting 35 moles of
ethylene oxide with 40 moles of propylene oxide end-
blocked with dimethyl ether

the copolymer produced by the interaction of 36 moles
of ethylene oxide and 41 moles of propylene oxide end-
blocked with methyl ether

the copolymer produced by the interaction of 50 moles
of ethylene oxide with 40 moles of propylene oxide end-
blocked with dimethyl ether

a copolymer produced by the interaction of 52 moles of
ethylene oxide with 32 moles of propylene oxide end-
blocked with methyl ether

a copolymer produced by the interaction of 55 moles of
ethylene oxide with 28 moles of propylene oxide end-
blocked with methyl ether

the product formed by the reaction of 2-propylheptanol
with an average of 4 moles of ethylene oxide and 2
moles of propylene oxide

the product formed by the reaction of 2-propylheptanol
with an average of 6 moles of ethylene oxide and 2
moles of propylene oxide

skin conditioning agent
- misc

skin conditioning agent
- misc

CH,
o
H3C/ o
As

skin conditioning agent
- misc

skin conditioning agent
- misc

-
-
>
S
+
.

36
CHy skin conditioning agent
- misc
o
H3C/ o
50
CHs, skin conditioning agent
- misc
o
H3C/ o
52
CHs skin conditioning agent
- misc
o o
H3C/ o CHs

55

28
CH,
e O/VO\/\O/\/O\/\O)\/OW/\OH
HaC. CHs

surfactant — cleansing,
dispersing, emulsifying,
or solubilizing agent

HeC O/\/o\/\o/\/°\/\o/\/°\/\o)\/o

OH

surfactant — cleansing,
dispersing, emulsifying,
or solubilizing agent

12



Distrubted for Comment Only -- Do Not Cite or Quote

Table 2. Definitions, Structures, and, Functions

1 ;CIR staff*

Ingredient (CAS No. if available) Definition* Structure Function
PEG-7/PPG-2 Propylheptyl Ether  the product formed by the reaction of 2-propylheptanol surfactant — cleansing,
with an average of 7 moles of ethylene oxide and 2 dispersing, emulsifying,
moles of propylene oxide or solubilizing agent
HaC I N N N P W N G /\/Ow/\o)\/o”

PEG/PPG-8/2 Propylheptyl Ether

(166736-08-9)

PEG/PPG-10/2 Propylheptyl Ether

(166736-08-9)

PEG/PPG-14/2 Propylheptyl Ether

(166736-08-9)

HaC

HaC

the product formed by the reaction of 2-propylheptanol
with and average of 8 moles of ethylene oxide and 2
moles of propylene ox

CHs
chV\OAO/\/°\/\0/\/°\/\O/\/°\/\O/\/°\/\0)V°WA0H
HaC. CHy

surfactant — cleansing,
dispersing, emulsifying,
or solubilizing agent

the product formed by the reaction of 2-propylheptanol
with an average of 10 moles of ethylene oxide and 2
moles of propylene oxide

CHa
HacV\OAO/\/°\/\0/\/°\/\O/\/°\/\O/\/°\/\O/\/°\/\o)v°wAOH
CHg

surfactant — cleansing,
dispersing, emulsifying,
or solubilizing agent

the product formed by the reaction of 2-propylheptanol
with an average of 14 moles of ethylene oxide and 2
moles of propylene oxide

surfactant — cleansing,
dispersing, emulsifying,
or solubilizing agent

o/\/0\/\0/\/0\/\0/\/°\/\o/\/o\/\o/\/o\/\O/\/0\/\0/\/0\/\0)\/OWAOH

PEG/PPG-40/2 Propylheptyl Ether the product formed by the reaction of 2-propylheptanol

(166736-08-9)

PPG-2-Ceteareth-9

PPG-4-Ceteareth-12

PPG-10-Ceteareth-20

with an average of 40 moles of ethylene oxide and 2
moles of propylene oxide

PEOU N 3!

surfactant — cleansing,
dispersing, emulsifying,
or solubilizing agent

the polyoxypropylene, polyoxyethylene ether of
Cetearyl Alcohol (q.v.) that conforms generally to the
formula where R represents a blend of cetyl and stearyl
radicals, x has an average value of 2 and y has an
average value of 9

R(OCHCH){OCH,CHy),OH

CHy

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of
Cetearyl Alcohol (q.v.) that conforms generally to the
formula where R represents a blend of cetyl and stearyl
radicals, x has an average value of 4 and y has an
average value of 12

R(OCHCH; ) {OCH,CHy),OH

CHy

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of
Cetearyl Alcohol (q.v.) that conforms generally to the
formula: (structure) where R represents a blend of cetyl
and stearyl radicals, x has an average value of 10 and y
has an average value of 20

R{O?HCHQ)I(GCHQCHE)TOH

CHy

surfactant — emulsifying
agent

13



Distrubted for Comment Only -- Do Not Cite or Quote

Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition*

Structure® ‘'Rt

Function

PPG-1-Ceteth-1
(37311-01-6; 9087-53-0)

PPG-1-Ceteth-5
(37311-01-6; 9087-53-0)

PPG-1-Ceteth-10
(37311-01-6; 9087-53-0)

PPG-1-Ceteth-20
(37311-01-6; 9087-53-0)

PPG-2-Ceteth-1
(37311-01-6; 9087-53-0)

PPG-2-Ceteth-5
(37311-01-6; 9087-53-0)

PPG-2-Ceteth-10
(37311-01-6; 9087-53-0)

PPG-2-Ceteth-20
(37311-01-6; 9087-53-0)

PPG-4-Ceteth-1
(37311-01-6; 9087-53-0)

PPG-4-Ceteth-5
(37311-01-6; 9087-53-0)

PPG-4-Ceteth-10
(37311-01-6; 9087-53-0)

PPG-4-Ceteth-20
(37311-01-6; 9087-53-0)

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 1 and y has an average value of
1

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 1 and y has an average value of
5

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 1 and y has an average value of
10

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula:
(structure) where x has an average value of 1 and y has
an average value of 20

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula:
(structure) where x has an average value of 2 and y has
an average value 1

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
5

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
10

is the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
20

the polyoxypropylene polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 4 and y has an average value of
1

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 4 and y has an average value of
5

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 4 and y has an average value of
10

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 4 and y has an average value of
20

CH3(CHg)45(CQCHCH;), {OCH,CHa), OH

CHq

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CHa(CHy)45(OCHCH,),{OCH,CHy), OH

CHj

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CHg)15(OCHCH;),{OCH,CHa),OH

CHj

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CHz)45(OCHCH;),{0CH,CHa),OH

CH5

skin conditioning agent
— emollient; surfactant —
emulsifying and
solubilizing agent

CH3(CH;)45(0OCHCH,},{OCH,CHg), OH

CHs

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CHa)15(OCHCH,),{OCH,CH,), OH

CHy

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CHy)45(OCHCH3),{OCH3CH,), OH

CHy

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CHg)15(OCHCH;),{OCH,CHa),OH

CHj

skin conditioning agent
— emollient; surfactant —
emulsifying and
solubilizing agent

CH3{CH3)15{OCHCH;),{OCH,CHa), OH

CHy

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CHs3{CH3)15(QCHCH;),{0CH,CH,), OH

CHj

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CHg)45(CCHCH,),{OCH,CHa), OH

CHy

surfactant — emulsifying
agent

CH3(CHz}45(OCHCH;),{OCH,CH,), OH

CH,

surfactant — emulsifying
agent
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Distrubted for Comment Only -- Do Not Cite or Quote

Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition*

Structure® ‘'Rt

Function

PPG-5-Ceteth-20
(37311-01-6; 9087-53-0)

PPG-8-Ceteth-1
(37311-01-6; 9087-53-0)

PPG-8-Ceteth-2
(37311-01-6; 9087-53-0)

PPG-8-Ceteth-5
(37311-01-6; 9087-53-0)

PPG-8-Ceteth-10
(37311-01-6; 9087-53-0)

PPG-8-Ceteth-20
(37311-01-6; 9087-53-0)

PPG-2 C9-11 Pareth-5

PPG-2 C9-11 Pareth-7

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 5 and y has an average value of
20

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 8 and y has an average value of
1

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 8 and y has an average value of
2

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 8 and y has an average value of
5

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 8 and y has an average value of
10

the polyoxypropylene, polyoxyethylene ether of cetyl
alcohol that conforms generally to the formula where x
has an average value of 8 and y has an average value of
20

the polypropylene glycol ether of a mixture of synthetic
C9-11 ethoxylated fatty alcohols containing an average
of 5 moles of ethylene oxide and 2 moles of propylene
oxide

the polypropylene glycol ether of a mixture of synthetic
C9-11 ethoxylated fatty alcohols containing an average
of 7 moles of ethylene oxide and 2 moles of propylene
oxide

CH3(CHg)15(OCHCH2),{OCH,CHz), OH

CHy

surfactant — emulsifying
agent

CH3{CH2)15(O(|3HCH9]I{OCHQCH2]I},OH

CHjy

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CH3)15{0CHCH,),{OCH,CH,), OH

CHy

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CHg)45(CCHCHg),{OCH,CHa), OH

CH,

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3(CHg)15(0CHCH,),(CCH,CHy), OH

CH,

skin conditioning agent
— emollient; surfactant —
emulsifying agent

CH3{CHa)15(CCHCHz ), {QCH,CH,), OH

CHy

surfactant — emulsifying
agent

”°C\/\/\/\/\O/\/°\/\O/\/°\/\D/\/°WAQ

N S W e P e e W
CH3
CH3.
SN PO Ve W U e N T e NP g OY\O)\/ o
CHa.

CHy
)\/OH
CHy

surfactant — emulsifying
agent

CHy

LGN O/\/O\/\ 0/\/0\/\ o/\/o\/\o/\/ow/\o)\/w

CH, s
”ﬁc/\/\/\/\/\°/\/o\/\°/\/o\/\°/\/o\/\°/\/oWA°JCH\/OH

”“"\/\/\/\/\/\o/\/°\/\o/\/°\/\o/\/°\/\o/\/°§m/\o)\/°”

surfactant — emulsifying
agent
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Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition* Structure! ‘'R Function
PPG-2 C9-11 Pareth-8 the polypropylene glycol ether of a mixture of synthetic surfactant — emulsifying
C9-11 ethoxylated fatty alcohols containing an average and cleansing agent
of 8 moles of ethylene oxide and 2 moles of propylene
oxide
CHy
HJC\/\/\/\/\Q/\/O\/\Q/\/O\/\Q/\/O\/\O/\/O\/\Q)\/O OH
CHy Sh,
I e V0 e N e P P e NP e N 0 g oﬁ/\OH
CH,
)\/ >
Hac\/\/\/\/\/\g/\/o\/\o/\/o\/\o/\/o\/\g/\/o\/\o oﬁ/\OH
CHy
PPG-2 C9-11 Pareth-11 the polypropylene glycol ether of a mixture of synthetic surfactant — emulsifying
C9-11 ethoxylated fatty alcohols containing an average and cleansing agent
of 11 moles of ethylene oxide and 2 moles of propylene
oxide
CHs
”ﬁc\/\/\/\/\O/\/O\/\O/\/°\/\o/\/°\/\o/\/°\/\o/\/°\/\o/\/° O/‘\/0“
CH,

CHy

he” NN N N NN N N °\/\o/\/°\/\o/\/°\/\o/\/°\/\o/\/oﬁ/\o/}/ o

CH,
“ﬂc\/\/\/\/\/\O/\/O\/\0/\/0\/\0/\/0\/\0/\/0\/\0/\/0\/\0/\/0%0/}\/0”
CHs

PPG-2 C12-13 Pareth-8 the polypropylene glycol ether of a mixture of synthetic surfactant — emulsifying
C12-13 ethoxylated fatty alcohols containing an average agent
of 8 moles of ethylene oxide and 2 moles of propylene
oxide
CH,
RN e P U e U N N N o/\/0\/\0/\/0\/\0)\/0 on

CHy

HE‘C/\/\/\/\/\/\O/\/°\/\0/\/0\/\0/\/°\/\o/\/"\/\O/K/"w/\oH

CHs

PPG-2 C12-15 Pareth-6 a polyoxyethylene, polyoxypropylene ether of a mixture R(OCHCHZL(DCHchE]YOH surfactant — emulsifying
of synthetic alcohols that conforms generally to the ) agent
formula where R represents a C12-15 alcohol, x has an
average value of 2 and y has an average value of 6 CHg

PPG-4 C13-15 Pareth-15 the polyoxyethylene, polyoxypropylene ether of a surfactant — emulsifying
mixture of synthetic alcohols that conforms generally to R(DCHCHE)I(DCHECH? ]YOH agent

the formula: (structure) where R represents an alcohol
stem with 13-15 carbons in the alkyl chain, x has an CH
average value of 4, and y has an average value of 15 i
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Distrubted for Comment Only -- Do Not Cite or Quote

Table 2. Definitions, Structures, and, Functions

1 ;CIR staff*

Ingredient (CAS No. if available) Definition* Structure Function
PPG-5 C9-15 Pareth-6 the polyoxyethylene, polyoxypropylene ether of a surfactant — emulsifying
mixture of synthetic alcohols that conforms generally to R(DCHCHzJI(OCHECH? ]YOH agent
the formula where R represents a fatty alcohol group
with 9 to 15 carbons in the alkyl chain, x has an average CHg
value of 5 and y has an average value of 6
PPG-6 C9-11 Pareth-5 the polyoxypropylene, polyoxyethylene ether of a surfactant — emulsifying
(154518-36-2) mixture of synthetic alcohols that conforms generally to R{D{:HCHE]I(OGHECH?]YDH agent
the formula where R represents the C9-11 fatty alcohol |
group, x has an average value of 6 and y has an average CH3
value of 5
PPG-6 C12-15 Pareth-12 the polyoxyethylene, polyoxypropylene ether of a surfactant — emulsifying
(68551-13-3)" mixture of synthetic alcohols that conforms generally to R(OCHCHZJ?‘.':OCHQCH? ]YOH agent
the formula where R represents an alkyl stem with 12-15
carbons, x has an average value of 6 and y has an CH3
average value of 12
PPG-6 C12-18 Pareth-11 the polyoxyethylene, polyoxypropylene ether of a surfactant — emulsifying
mixture of synthetic alcohols that conforms generally to R{OCHCH;,),{OCH,CH, ]yOH agent
the formula where R represents an alcohol stem with 12
to 18 carbons in the alkyl chain, x has an average value CHs

PPG-3 C12-14 Sec-Pareth-7
(68131-40-8)"

of 6 and y has an average value of 11

the polyoxyethylene, polyoxypropylene ether of a
mixture of synthetic secondary C12-14 alcohols with an
average ethoxylation value of 7 and an average
propoxylation value of 3

\/\/\/\/\/\)\/\/O\/\/\/o\/\/\/o\/\/\/
v*v

emulsion stabilizer;
surfactant — emulsifying
agent
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Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition* Structure

1 ;CIR staff*

Function

PPG-4 C12-14 Sec-Pareth-5 the polyoxyethylene, polyoxypropylene ether of a

(68131-40-8)"

mixture of synthetic secondary C12-14 alcohols with an
average ethoxylation value of 5 and an average
propoxylation value of 4

\/\/\/\/\/\)\/\/\/\/\/\/\/\/
W&W&

emulsion stabilizer;
surfactant — emulsifying
agent

PPG-5 C12-14 Sec-Pareth-7 the polyoxyethylene, polyoxypropylene ether of a

(68131-40-8)"?

mixture of synthetic secondary C12-14 alcohols with an
average ethoxylation value of 7 and an average
propoxylation value of 5

V\/\/\/\)\/\/O\/\/\/O\/\/\/\/\/\/VJVVJVV
\/\/\/\/\/\)\/\/\/\/\/\/\/\/\/\/\/
v&v&v

emulsion stabilizer;
surfactant — emulsifying
agent

PPG-5 C12-14 Sec-Pareth-9 the polyoxyethylene, polyoxypropylene ether of a

(68131-40-8)"2

mixture of synthetic secondary C12-14 alcohols with an
average ethoxylation value of 9 and an average
propoxylation value of 5

”’°\/\/\/\/\)\ e Ve e e U e N U N Ve N /\/°w/\ )v w/\ )v w/\ ,
”‘°\/V\/\/\/\)\O/\/O\/\O/\/°\/\o/\/°\/\o/\/°\/\o/\/°w/\o)v WAO)V wAOH

emulsion stabilizer;
surfactant — emulsifying
agent

PPG-1-Deceth-4

the polyoxyethylene, polyoxypropylene ether of decyl
alcohol that conforms generally to the formula:

(structure) where x has an average value of 1 and y has I VO VN NN O/\/0\/\0/\/0\/\0)\/OH

an average value of 4

surfactant- cleansing
and emulsifying agent

PPG-1-Deceth-5

the polyoxyethylene, polyoxypropylene ether of decyl
alcohol that conforms generally to the formula: IR S N I T e W i g owAOH
(structure) where x has an average value of 1 and y has

an average value of 5

surfactant- cleansing
and emulsifying agent

PPG-1-Deceth-6

the polyoxyethylene, polyoxypropylene ether of decyl
alcohol that conforms generally to the formula:

(structure) where x has an average value of 1 and y has e Y T W e S 0\/\0/\/0\/\0)\/ o

an average value of 6

18
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Table 2. Definitions, Structures, and, Functions

1 ;CIR staff*

Ingredient (CAS No. if available) Definition* Structure

Function

PPG-1-Deceth-7

PPG-2-Deceth-3
(37251-67-5)

PPG-2-Deceth-5

PPG-2-Deceth-7
(37251-67-5)

PPG-2-Deceth-8

PPG-2-Deceth-10
(37251-67-5)

PPG-2-Deceth-12
(37251-67-5)

PPG-2-Deceth-15
(37251-67-5)

PPG-2-Deceth-20
(37251-67-5)

PPG-2-Deceth-30
(37251-67-5)

PPG-2-Deceth-40

PPG-2-Deceth-50

the polyoxyethylene, polyoxypropylene ether of decyl
alcohol that conforms generally to the formula:
(structure) where x has an average value of 1 and y has
an average value of 7

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
3

the polyoxyethylene, polyoxypropylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value 2 and y has an average value of 5

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula:
(structure) where x has an average value of 2 and y has
an average value of 7

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
8

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
10

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
12

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
15

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
20

the polyoxyethylene, polyoxypropylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
30

the polyoxyethylene, polyoxypropylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
40

the polyoxyethylene, polyoxypropylene ether of
decyl alcohol that conforms generally to the
formula where x has an average value of 2 and y
has an average value of 50

HJC/\/\/\/\/\O/\/"\/\o/\/"\/\0/\/"\/\()/\/"w/\w

CHy

surfactant- cleansing
and emulsifying agent

'CHal[CszE,CHz{'D'[llHCHz]I,,t (OCH,CH,},OH

CH;

surfactant — emulsifying
agent

CHg{CHg)g{DCHQCHg},{0(|3HCH2},¢OH

CH,

surfactant — emulsifying
agent

CHs(C Hg)aCHg{OillHCHz}x {QCH,CHy),OH

CHj

surfactant — emulsifying
agent

CHﬁmaﬁcﬂgchﬂﬁI{TMHﬁﬂ‘l
CH;

surfactant — emulsifying
agent

CH;(C Hg)gl[(ZlCIJHCHg]I,,t (OCH3CHg), OH

CH,

surfactant — emulsifying
agent

CHa{CHg)aCHz{O(llHCHz}x {OCH;CHg),OH

CH,

surfactant — emulsifying
agent

CHa{CHEJHCHE{O(llHCHg}R (OCH,CH,),OH

CHs

surfactant — emulsifying
agent

CHa{CHz)E,CH?{Cl(liHCH?]IN (OCH,CHg), OH

CH;

surfactant — emulsifying
agent

CH 3{CH2)3CH2{O(|)HCH?}K (OCH,CH,),0H

CHj

surfactant — emulsifying
agent

CH 3|[CHg]lB'CHEI['D(liHCH?]I,,t {OCH,CH,),OH

CHs

surfactant — emulsifying
agent

CHa{CHEJHCHz{OTHCth (OCH,CH,),OH

CHj

surfactant — emulsifying
agent

19
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Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition*

Structure® ‘'Rt

Function

PPG-2-Deceth-60

PPG-4-Deceth-4

PPG-4-Deceth-6
(37251-67-5)

PPG-6-Deceth-4
(68154-97-2)"

PPG-6-Deceth-9
(68154-97-2)"

PPG-8-Deceth-6
(68154-97-2)"

PPG-14-Deceth-6

PPG-6-Decyltetradeceth-12
(72484-69-6)"°

PPG-6-Decyltetradeceth-20
(72484-69-6)'°

PPG-6-Decyltetradeceth-30
(72484-69-6)""

PPG-13-Decyltetradeceth-24

the polyoxyethylene, polyoxypropylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 2 and y has an average value of
60

CH4(C Hg}HCHEI[D'[llHCH;;},4 {QCH,CHy),OH

CHj

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 4 and y has an average value of
4

CH3{CH2)9{O(IZHCH2}x (OCH,CH,),OH

CHs

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 4 and y has an average value of
6

CH3{CH2}9{O(I)HCH2}K[OCHQCHQ},OH

CH,

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 6 and y has an average value of
4

CH3{CH2)9{O(I2HCH2}R (OCH,CH,),OH

CHs

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 6 and y has an average value of
9

CH3{CH;,)g{O(I)HCHg}R(OCHZCHg},OH

CHs

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 8 and y has an average value of
6

CH3{CHg}g{O{IJHCHg}!(OCHQCHg},OH

CH,

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of decyl
alcohol that conforms generally to the formula where x
has an average value of 14 and y has an average value of
6

CH3|[CHz)g{OCIIHCHz}!(OCHZCHQ)yOH

CHy

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of
Decyltetradecanol (g.v.) that conforms generally to the
formula where x has an average value of 6 and y has an
average value of 12

{CHy)sCHy

CH3(CHy)q |CHCH;O(CH2(|3HO}K(CHgCHgO}\.H

CHy

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of
Decyltetradecanol (q.v.) that conforms generally to the
formula where x has an average value of 6 and y has an
average value of 20

{CHy)gCH3

GH3(CHy)14CHCH,0 [CHQTHO}K(CHQCHQO}.,H

CH;

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of
Decyltetradecanol (q.v.) that conforms generally to the
formula where x has an average value of 6 and y has an
average value of 30

{CHy)gCHs

CH3(CHg)11CHCHZ0(CH,CHO}, (CH;CH;0),H

CH,

surfactant — emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of
Decyltetradecanol (q.v.) that conforms generally to the
formula where x has an average value of 13 and y has an
average value 24

(CHa)gCH;

CH3{CH2)1,CHCHEO[CHQ?HO}K(CHECHQO},H

CHy

surfactant — emulsifying
agent

20
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Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition*

Structure® ‘'Rt

Function

PPG-20-Decyltetradeceth-10

PPG-9-Ethylhexeth-5
(64366-70-7)

PPG-1-Isodeceth-4

PPG-1-Isodeceth-6

PPG-1-Isodeceth-7

PPG-1-Isodeceth-9

PPG-2-Isodeceth-4
(155683-77-5)*

PPG-2-Isodeceth-6
(155683-77-5)*

PPG-2-Isodeceth-8
(155683-77-5)*

PPG-2-Isodeceth-9
(155683-77-5)"

PPG-2-Isodeceth-10
(155683-77-5)*

PPG-2-Isodeceth-12
(155683-77-5)*

the polyoxypropylene, polyoxyethylene ether of
Decyltetradecanol (q.v.) that conforms generally to the
formula where x has an average value of 20 and y has an
average value of 10

the polyoxypropylene, polyoxyethylene ether of octyl
alcohol that conforms generally to the formula where x
has an average value of 9 and y has an average value of
5

the polyoxyethylene, polyoxypropylene ether of
isodecyl alcohol that conforms generally to the formula
where x has an average value of 1 and y has an average
value of 4 (a.k.a. Propylene Glycol Isodeceth-4)™

is the polyoxyethylene, polyoxypropylene ether of
isodecyl alcohol that conforms generally to the formula
where x has an average value of 1 and y has an average
value of 6

the polyoxyethylene, polyoxypropylene ether of
isodecyl alcohol that conforms generally to the formula
where x has an average value of 1 and y has an average
value of 7

the polyoxyethylene, polyoxypropylene ether of
isodecyl alcohol that conforms generally to the formula
where x has an average value of 1 and y has an average
value of 9

the polyoxypropylene, polyoxyethylene glycol ether of
isodecyl alcohol that conforms generally to the formula
where x has an average value of 2 and y has an average
value of 4

the polyoxyethylene, polyoxypropylene ether of
isodecyl alcohol that conforms generally to the formula
where x has an average value of 2 and y has an average
value of 6

the polyoxyethylene, polyoxypropylene ether of
isodecyl alcohol that conforms generally to the formula
where x has an average value of 2 and y has an average
value of 8

the polyoxypropylene, polyoxyethylene ether of
isodecyl alcohol that conforms generally to the formula
where x has an average value of 2 and y has an average
value of 9

the polyoxypropylene, polyoxyethylene ether of
isodecyl alcohol that conforms generally to the
formula:(structure)where x has an average value of 2
and y has an average value of 10

the polyoxypropylene, polyoxyethylene ether of
isodecyl alcohol that conforms generally to the formula:
(structure) where x has an average value of 2 and y has
an average value of 12

{CHy)sCHs

CH3{CH2)11CHCHzO[CHzﬁtHO}K(CH;CHgO]vH

CHy

surfactant — emulsifying
agent

CH3(CH,)3CHCH,{(OCHCH,},{OCH,CH,),0H

surfactant — emulsifying
agent

CH,CH; CH;
{UCHCH B JOCHLH3. OH surfactant- cleansing
Cuofly | He and emulsifying agent
Hs

(Fqgl'lsﬁﬁlﬂ'lwmm%}?m
CHs

surfactant- cleansing
and emulsifying agent

w@w?wmm-m,m
CHs

surfactant- cleansing
and emulsifying agent

G OTHOHOCH.CH O

CHs

surfactant- cleansing
and emulsifying agent

G OCHOHHOCHCHA O

surfactant — emulsifying
agent

CHy
:ﬂcHCH 5; tQCH;GH } g | surfactant — emulsifying
MI | agent
CH
{ﬂcHCH HECH!} H surfactant- cleansing
MI | Mm and emulsifying agent
CHs

CoHar{OCHOHOCH.Cha O
CHs

surfactant — emulsifying
agent

mmclsrmmmw

surfactant- cleansing
and emulsifying agent

Chis
surfactant — emulsifying
c.gl-lmgalsruml-lgcmw st
CHs
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Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition* Structure! ‘'R Function
PPG-2-Isodeceth-18 the polyoxypropylene, polyoxyethylene ether of %m W surfactant- cleansing
(155683-77-5)* isodecyl alcohol that conforms generally to the | and emulsifying agent
formula:(structure)where x has an average value of 2
and y has an average value of 18 cH."
PPG-2-Isodeceth-25 the polyoxypropylene, polyoxyethylene ether of o tQCH;ﬂ-I ;, H surfactant- cleansing
(155683-77-5)" isodecyl alcohol that conforms generally to the c"*l’I{ﬂil-‘llm;l.I and emulsifying agent
formula:(structure)where x has an average value of 2
and y has an average value of 25 GH?
PPG-3-Isodeceth-1 the polyoxypropylene, polyoxyethylene ether of skin conditioning agent
(155683-77-5)" isodecyl alcohol that conforms generally to the formula M1WMW - emollient
where x has an average value of 3 and y has an average |
value of 1 Gl-la
PPG-4-Isodeceth-10 the polyoxypropylene, polyoxyethylene ether of surfactant- cleansing
isodecyl alcohol that conforms generally to the formula MW%W and emulsifying agent
where x has an average value of 4 and y has an average
value of 10 {;H;

PPG-3-Isosteareth-9

PPG-2-Laureth-5

PPG-2-Laureth-8

PPG-2-Laureth-12

PPG-3-Laureth-8

PPG-3-Laureth-9

PPG-3-Laureth-10

the polyoxypropylene, polyoxyethylene ether of
Isostearyl Alcohol (q.v.) that conforms generally to the
formula where x has an average value of 3 and y has an
average value of 9

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula
where x has an average value of 2 and y has an average
value of 5

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula
where x has an average value of 2 and y has an average
value of 5

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula
where x has an average value of 12 and y has an average
value of 2

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula
where x has an average value of 3 and y has an average
value of 8

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula
where x has an average value of 3 and y has an average
value of 9

the polyoxypropylene, polyoxyethylene derivative of
Lauryl Alcohol (q.v.) that conforms generally to the
formula where x has an average value of 3 and y has an
average value of 10

Q

C47H35C — (OCHCHg),(OCH,CHy),OH

CHy

surfactant- emulsifying
agent

CHa{CH2)1QCHE{O(I-:HCHEJX(OCHECHE]YoH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CHa{CHQ)1ﬂcHE(O?HCHQ]X(OCHQCHE]?’OH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CHa{CH2)1QCHE{O(I-:HCHEJX(OCHECHE]YoH

CHs

surfactant- emulsifying
agent

CH3{CHz)11(OCHCH,),{0CH,;CHs),0H

CHy

surfactant- emulsifying
agent

CH3{CHy)11(OCHCH,},{OCH;CHg), OH

CHs

surfactant- emulsifying
agent

CH3(CHy}11(0OCHCH,),{OCH,CH,},OH

CH,

surfactant- emulsifying
agent

22
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Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition*

Structure® ‘'Rt

Function

PPG-3-Laureth-12

PPG-4 Laureth-2
(68439-51-0)"

PPG-4 Laureth-5
(68439-51-0)"

PPG-4 Laureth-7

PPG-4-Laureth-15

PPG-5-Laureth-5

PPG-6-Laureth-3

PPG-25-Laureth-25
(37311-00-5; 68238-81-3"")

PPG-3-Myreth-3
(37311-04-9)

PPG-3-Myreth-11
(37311-04-9)

PPG-2-PEG-11 Hydrogenated
Lauryl Alcohol Ether

PPG-3-PEG-6 Oleyl Ether

the polyoxypropylene, polyoxyethylene derivative of
Lauryl Alcohol (q.v.) that conforms generally to the
formula where x has an average value of 3 and y has an
average value of 12

CHz(CHy)14{OCHCH,},{OCH,CH3),OH

CHs

surfactant- emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms to the formula where x has
an average value of 4 and y has an average of value of 2

CH3(CHy)11(OCHCH,),{OCH,CHy), OH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula:
(structure) where x has an average of 4 and y has an
average value of 5

CH3(CHz)11(OCHCHg){QCH,CH,), OH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula
where x has an average value of 4 and y has an average
value of 7

CH3{CH2}11{OTHCH2}K{OCHZCH2}YDH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

the polyoxyethylene, polyoxypropylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula
where x has an average value of 4 and y has an average
value of 15

CH3{CHE)WCHZ(O?HCHQJX[OCHQCngyOH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

the polyoxyethylene, polyoxypropylene ether of lauryl
alcohol that conforms generally to the formula where x
has an average value of 5 and y has an average value of
5

CH3(CHy)14{OCHCHZ},{OCH,CH,), OH

CH,

skin conditioning agent
— emollient; surfactant-
emulsifying agent

the polyoxypropylene, polyoxyethylene ether of lauryl
alcohol that conforms generally to the formula where x
has an average value of 6 and y has an average value of
3

CH3(CHy)44(OCHCH, ), (QCH,CHy),OH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

the polyoxypropylene, polyoxyethylene ether of Lauryl
Alcohol (q.v.) that conforms generally to the formula
where x has an average value of 25 and y has an average
value of 25

CH3(CHz)11(OCHCHg){QCH,CH,), OH

CHs

surfactant- emulsifying
agent

the polyoxypropylene, polyoxyethylene ether of
myristyl alcohol that conforms generally to the formula
where x has an average value of 3 and y has an average
value of 3

CH3(CHg)13(QCHCHg),{OCH,CH,), OH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

the polyoxypropylene, polyoxyethylene ether of
myristyl alcohol that conforms generally to the formula
where x has an average value of 3 and y has an average
value of 11

CH3(CHy)13(CCHCH,),{OCH,CHj), OH

CHs

surfactant- emulsifying
agent

a polyoxypropylene, polyoxyethylene ether of
hydrogenated lauryl alcohol that conforms generally to
the formula where x has an average value of 2, y has an
average value of 11, and R represents the alkyl groups
derived from hydrogenated lauryl alcohol

R(OCHCH),{OCH,CH,},0H

CH,

surfactant- emulsifying
agent

the polyoxypropylene, polyoxyethylene derivative of
oleyl alcohol that conforms to the formula where x has
an average value of 3 and y has an average value of 6

CH3{CHg);CH=CH(C Hg)a(O(ll HCH,),(OCH,CHy),H

CHs

surfactant- emulsifying
agent

23
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Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition*

Structure® ‘'Rt

Function

PPG-9-Steareth-3
(9038-43-1)

PPG-23-Steareth-34
(9038-43-1)

PPG-30 Steareth-4

PPG-34-Steareth-3

PPG-38 Steareth-6

PPG-1 Trideceth- 6

PPG-1 Trideceth-13

PPG-4 Trideceth-6
(65150-81-4)"

PPG-6 Trideceth-8

Propylene Glycol Capreth-4

Propylene Glycol Isodeceth-4

Propylene Glycol Isodeceth-12

Propylene Glycol Laureth-6

the polyoxypropylene, polyoxyethylene ether of stearyl
alcohol that conforms generally to the formula where x
has an average value of 9 and y has an average value of
3

the polyoxypropylene, polyoxyethylene ether of stearyl
alcohol that conforms generally to the formula where x
has an average value of 23 and y has an average value of
34

the polyoxypropylene, polyoxyethylene ether of stearyl
alcohol that conforms generally to the formula where x
has an average value of 30 and y has an average value of
4

the polyoxypropylene, polyoxyethylene ether of stearyl
alcohol that conforms generally to the formula where x
has an average value of 34 and y has an average value of
3

the polyoxypropylene, polyoxyethylene ether of stearyl
alcohol that conforms generally to the formula where x
has an average value of 38 and y has an average value of
6

the polyoxypropylene, polyoxyethylene ether of tridecyl
alcohol that conforms generally to the formula where x
has an average value of 1 and y has an average value of
6

the polyoxypropylene, polyoxyethylene ether of tridecyl
alcohol that conforms generally to the formula where x
has an average value of 1 and y has an average value of
13

the polyoxypropylene, polyoxyethylene ether of tridecyl
alcohol that conforms generally to the formula where x
has an average value of 4 and y has an average value of
6

the polyoxypropylene, polyoxyethylene ether of tridecyl
alcohol that conforms generally to the formula where x
has an average value of 6 and y has an average value of
8

the propylene glycol ether of a polyethylene glycol
derivative of capryl alcohol that conforms generally to
the formula where n has an average value of 4

the propylene glycol ether of ethoxylated isodecyl
alcohol that conforms generally to the formula where x
has an average value of 1 and y has an average value of
4 (ak.a. PPG-1-Isodeceth-4)*

the propylene glycol ether of ethoxylated isodecyl
alcohol that conforms generally to the formula where x
has an average value of 1 and y has an average value of
12

the propylene glycol ether of Laureth-6 (q.v.) that
conforms generally to the formula where x has an
average value of 1 and y has an average value of 6

CI'IBICI'I2I1?IOTHCHQI‘xIO‘CHzCHzIyDH

CH,

skin conditioning agent
— emollient

CH4(CH 2}1?{O?HCH2}x[mHECH2}rDH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CH‘j{CHQ}A‘?{OTHCHz}I(mHECHz}rOH

CH;

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CI'IB'ICI'I2I1?I0(|3HCH2I'>;IOCI'IchzIyOH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CH3|['0H2]|1?I[O(|3HCH2]Ich (OCH,CHy),OH

CHa

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CHz(CHg)12(OCHCH;),{ OCH,CH; ), OH
I

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CH3{CH2)12{O(|}HCH2}R{OCHQCI-I2 JyOH

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CH3{CHa}12{OCHCH,),{ OCH,CH,},OH
I

CHs

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CH3{CHy) 12{O(|]HCH2}R{OC H,CH,),OH

CH,

skin conditioning agent
— emollient; surfactant-
emulsifying agent

CH5(C Hg}gO(llHCHg {OCH,CH;),OH

CH;

surfactant- emulsifying
agent

C10H21(OC|)HCH2),(OCH 2CH3),OH

CHs

surfactant- emulsifying
agent

C1gH21(OCHCH3),(OCH,CH,),OH

CHa

surfactant- emulsifying
agent

CH3(CH2)11{OCHCH,),(OCH,CH,),OH
I

CH3

surfactant- emulsifying
agent
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Table 2. Definitions, Structures, and, Functions

Ingredient (CAS No. if available) Definition* Structure! ‘'R Function
Propylene Glycol Oleth-5 the propylene glycol ether of Oleth-5 (q.v.) that CH(CH>)7CH3 surfactant- emulsifying
conforms generally to the formula where x has an agent
average value of 1 and y has an average value of 5 CH(CH2)3(OTHCHQ)X(OCHzCHz)YOH
CHs

“when available, the structure depicted in the International Cosmetic Ingredient Dictionary and Handbook were used; when there was not structure available, CIR staff drew the structure
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Table 3. Physical and Chemical Properties

Property Description Reference
PPG-5 C9-15 Parth-6
physical state and appearance  colorless to yellowish liquid 3
active content 100% »
solubility soluble in water »
stability stable in acid and alkali »
PPG-3 C12-14 Sec-Pareth-7
odor odorless 12
specific gravity 0.969 (20/20°C) 12
stability stable to both acid and alkali; do not react with water or air under normal conditions 12
PPG-4 C12-14 Sec-Pareth-5
odor odorless 12
specific gravity 0.956 (20/20°C) 12
stability stable to both acid and alkali; do not react with water or air under normal conditions 12
PPG-5 C12-14 Sec-Pareth-7
odor odorless 12
specific gravity 0.975 (20/20°C) 12
stability stable to both acid and alkali; do not react with water or air under normal conditions 12
PPG-5 C12-14 Sec-Pareth-9
odor odorless 12
specific gravity 0.979 (20/20°C) 12
stability stable to both acid and alkali; do not react with water or air under normal conditions 12
PPG-2 C12-15 Pareth-6
physical state liquid 14
active content 100% by wt 1
PPG-4-Ceteth-1
physical state and appearance  colorless to pale yellow liquid ’
PPG-4-Ceteth-10
physical state and appearance  colorless liquid 19
colorless to pale yellow petrolatum-like substance N
PPG-4-Ceteth-20
physical state and appearance ~ white solid 2
colorless to pale yellow waxy substance ’
PPG-5-Ceteth-20
physical state liquid 1
clear to slightly hazy liquid 2
boiling point 310.9°C (760 mm Hg) 6
solubility soluble in water and isopropanol 1
dispersible in mineral oil
PPG-8-Ceteth-1
physical state and appearance  colorless liquid z
PPG-8-Ceteth-20
physical state and appearance  yellow solid s
PPG-2-Deceth-3
physical state and appearance  slightly yellow oil 1
PPG-2-Deceth-5
physical state and appearance _ slightly yellow oil 13
PPG-2-Deceth-7
physical state and appearance slightly yellow turbid oil 1
PPG-2-Deceth-8
physical state and appearance  clear liquid 5
active content 90% (water content; 10%) 5
density 1020 kg/m’ (20°C) 5
solubility soluble in water, ethanol, propylene glycol, and 2-propanol s

dispersible in low aromatic solvent, white spirit, and xylene

physical state and appearance

slightly yellow soft paste

PPG-2-Deceth-10

physical state and appearance

slightly yellow soft paste

PPG-2-Deceth-12

physical state and appearance

slightly yellow soft wax

PPG-2-Deceth-15

physical state and appearance

slightly yellow soft wax

PPG-2-Deceth-20

physical state and appearance

slightly yellow soft wax

PPG-2-Deceth-30

PPG-6-Deceth-4

physical state liquid 1

active content 100% by wt 14
PPG-6-Deceth-9

physical state liquid 14

active content 100% by wt 1
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Table 3. Physical and Chemical Properties

Property Description Reference
PPG-8-Deceth-6
physical state liquid 14
active content 100% by wt 1
PPG-6 Decyltetradeceth-12
physical state and appearance  yellow solid 13
PPG-6-Decyltetradeceth-20
physical state and appearance  yellow solid 16
PPG-6-Decyltetradeceth-30
physical state and appearance  yellow solid 7
PPG-9-Ethylhexeth-5
physical state and appearance  colorless to yellow liquid with a mild odor 10
boiling point decomposes prior to boiling 10
PPG-3-Isodeceth-1
physical state liquid 18
PPG-4-Laureth-2
physical state liquid 14
active content 100% “
PPG-4-Laureth-5
physical state liquid 14
active content 100% "
PPG-25-Laureth-25
physical state and appearance  colorless or pale yellow liquid 24
colorless or straw-colored clear liquid 30
solubility soluble in water 2
density 1.046+2% 30
pH 6.8+0.4 30
PPG-1 Tridecth-13
physical state and appearance  colorless liquid 26
active content 95% 2
solubility soluble in water 26
Propylene Glycol Oleth-5
physical state liquid “
active content 100% 1
Table 4. Frequency and concentration of use according to duration and type of exposure
# of Uses™ Max Conc of Use (%)*® #0of Uses*  Max Conc of Use (%)® | #of Uses*  Max Conc of Use (%)®
PEG/PPG-9/2 Dimethyl Ether PEG/PPG-14/7 Dimethyl Ether PEG/PPG-17/4 Dimethyl Ether
Totals* NR 0.01-2 35 0.00011-7 11 0.1-5
Duration of Use
Leave-On NR 0.01-2 34 0.00011-7 11 0.1-5
Rinse-Off NR 0.03-0.97 1 0.01-3 NR NR
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area NR 0.01 NR 0.01-5 NR 3
Incidental Ingestion NR NR NR 1 NR NR
Incidental Inhalation-Spray NR 0.05 1* 0.12-7 NR NR
Incidental Inhalation-Powder NR NR NR 0.01 NR NR
Dermal Contact NR 0.01-1 35 0.01-7 11 0.1-5
Deodorant (underarm) NR NR NR NR NR NR
Hair - Non-Coloring NR 0.03-2 NR 0.12-3 NR NR
Hair-Coloring NR NR NR 0.5 NR NR
Nail NR NR NR 0.00011-1 NR NR
Mucous Membrane NR NR NR 1 NR NR
Baby Products NR NR NR NR NR NR
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# of Uses® Max Conc of Use (%)*® #of Uses*  Max Conc of Use (%)® | #of Uses*  Max Conc of Use (%)®
PEG/PPG-35/40 Dimethyl Ether PEG/PPG-36/41 Dimethyl Ether PEG/PPG-50/40 Dimethyl Ether
Totals* NR 1-3 243 0.1-5 2 0.05-2
Duration of Use
Leave-On NR 1-3 243 0.1-5 NR 0.05
Rinse Off NR 3 NR 0.1-1 2 0.4-2
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area NR NR 91 0.1-1 NR 0.4
Incidental Ingestion NR NR 27 5 NR NR
Incidental Inhalation-Spray NR NR NR NR NR NR
Incidental Inhalation-Powder NR NR 6 0.1 NR NR
Dermal Contact NR 1-3 215 0.1-1 2 0.5-2
Deodorant (underarm) NR NR NR NR NR NR
Hair - Non-Coloring NR NR NR 1 NR NR
Hair-Coloring NR NR NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR NR 27 5 NR NR
Baby Products NR NR NR NR NR NR
PEG/PPG-55/28 Dimethyl Ether PPG-2-Ceteareth-9 PPG-2-Ceteth-10
Totals* NR 0.05-5 9 NR 1 NR
Duration of Use
Leave-On NR 0.5-5 5 NR 1 NR
Rinse-Off NR 0.05-5 4 NR NR NR
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Spray NR NR NR NR NR NR
Incidental Inhalation-Powder NR NR NR NR NR NR
Dermal Contact NR 0.5-3 8 NR 1 NR
Deodorant (underarm) NR NR NR NR NR NR
Hair - Non-Coloring NR NR 1 NR NR NR
Hair-Coloring NR 0.05-5 NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR NR NR NR NR NR
Baby Products NR NR NR NR NR NR
PPG-4-Ceteth-20 PPG-5-Ceteth-20 PPG-8-Ceteth-1
Totals 2 NR 445 0.05-10 NR 0.01
Duration of Use
Leave-On 2 NR 217 0.05-10 NR 0.01
Rinse Off NR NR 202 0.5-9 NR NR
Diluted for (Bath) Use NR NR 26 15 NR NR
Exposure Type
Eye Area NR NR 5 0.05-0.81 NR NR
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Spray NR NR 28 %0 0.14-5; 41.5-10° NR NR
Incidental Inhalation-Powder NR NR NR NR NR NR
Dermal Contact 2 NR 195 0.05-9 NR 0.01
Deodorant (underarm) NR NR 4° 3-5 NR NR
Hair - Non-Coloring NR NR 240 0.14-10 NR NR
Hair-Coloring NR NR 8 2-3.1 NR NR
Nail NR NR 2 0.1-1.5 NR NR
Mucous Membrane NR NR 73 1.5-9 NR NR
Baby Products NR NR NR NR NR NR
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Table 4. Frequency and concentration of use according to duration and type of exposure

# of Uses® Max Conc of Use (%)*® #of Uses*  Max Conc of Use (%)® | #of Uses*  Max Conc of Use (%)®
PPG-8-Ceteth-10 PPG-8-Ceteth-20 PPG-2-Deceth-3
Totals* NR 0.036 10 0.072-2 NR 0.4
Duration of Use
Leave-On NR NR 9 0.1-1.1 NR 0.4
Rinse-Off NR 0.036 1 0.072-2 NR NR
Diluted for (Bath) Use NR NR NR 0.075 NR NR
Exposure Type
Eye Area NR NR NR 0.3 NR 0.4
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Spray NR NR NR 0.19; 0.7* NR NR
Incidental Inhalation-Powder NR NR NR 1.1 NR NR
Dermal Contact NR NR 10 0.075-2 NR NR
Deodorant (underarm) NR NR NR spray: 0.19 NR NR
not spray: 1
Hair - Non-Coloring NR 0.036 NR 0.075-1 NR NR
Hair-Coloring NR NR NR 0.05 NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR NR NR 0.075 NR NR
Baby Products NR NR NR NR NR NR
PPG-2-Deceth-12 PPG-6-Decyltetradeceth-20 PPG-6-Decyltetradeceth-30
Totals* 1 0.24-3 2 NR 18 0.25-2
Duration of Use
Leave-On NR 0.24-3 2 NR 15 0.25-2
Rinse-Off 1 NR NR NR 3 0.3-0.5
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area NR 0.24 NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Spray NR NR NR NR 1° NR
Incidental Inhalation-Powder NR NR NR NR NR NR
Dermal Contact NR NR 2 NR 18 0.25-2
Deodorant (underarm) NR NR NR NR NR NR
Hair - Non-Coloring NR 3 NR NR NR NR
Hair-Coloring 1 NR NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR NR NR NR NR NR
Baby Products NR NR NR NR NR NR
PPG-13-Decyltetradeceth-24 PPG-20-Decyltetradeceth-10 PPG-30-Decyltetradeceth-10*
Totals 37 0.03 2 0.1-2 1 NR
Duration of Use
Leave-On 34 0.03-2 2 0.1-2 NR NR
Rinse Off 3 0.3-1 NR 1 1 NR
Diluted for (Bath) Use NR 2 NR NR NR NR
Exposure Type
Eye Area NR 0.1-0.3 NR NR NR NR
Incidental Ingestion NR NR NR 2 NR NR
Incidental Inhalation-Spray 1* 0.075-0.9; 2° NR 0.1-0.3 NR NR
Incidental Inhalation-Powder NR 0.03 NR NR NR NR
Dermal Contact 37 0.03-2 1 0.1-2 1 NR
Deodorant (underarm) NR spray: 0.17 NR spray: 0.18 NR NR
not spray: 0.057 not spray: 0.4
Hair - Non-Coloring NR 0.3-0.9 1 0.3-1 NR NR
Hair-Coloring NR NR NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR 2 NR 2 NR NR
Baby Products NR NR NR NR NR NR
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Table 4. Frequency and concentration of use according to duration and type of exposure

# of Uses® Max Conc of Use (%)*® #of Uses*  Max Conc of Use (%)® | #of Uses*  Max Conc of Use (%)®

PPG-2-1sodeceth-12 PPG-3-1sosteareth-9 PPG-5-Laureth-5
Totals 4 0.5-10 3 NR 8 0.033
Duration of Use
Leave-On 2 0.5-1.5 3 NR 5 0.033
Rinse Off 2 10 NR NR 3 NR
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Spray NR NR 2° NR NR NR
Incidental Inhalation-Powder NR NR NR NR NR NR
Dermal Contact 2 0.5-10 3 NR 7 0.033
Deodorant (underarm) NR NR NR NR 2° NR
Hair - Non-Coloring 2 1.5 NR NR 1 NR
Hair-Coloring NR NR NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR NR NR NR NR NR
Baby Products NR NR NR NR NR NR

PPG-25-Laureth-25 PPG-34-Steareth-3 PPG-1-Trideceth-6
Totals 31 0.4-2 NR 1.9 224 0.024-0.4
Duration of Use
Leave-On 27 0.4-2 NR NR 127 0.05-0.4
Rinse Off 4 NR NR 1.9 97 0.024-0.3
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area 2 0.72-1.5 NR NR 1 NR
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Spray NR NR NR NR 1° 0.05
Incidental Inhalation-Powder NR NR NR NR NR NR
Dermal Contact 29 0.4-2 NR NR 38 0.2-0.27
Deodorant (underarm) NR NR NR NR NR NR
Hair - Non-Coloring 2 NR NR 1.9 168 0.05-0.4
Hair-Coloring NR NR NR NR 11 0.024-0.25
Nail NR NR NR NR 5 NR
Mucous Membrane 1 NR NR NR NR NR
Baby Products 1 NR NR NR NR NR

*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses.
# included in the VCRP, but not listed in the International Cosmetic Ingredient Dictionary and Handbook
* Includes suntan products, in that it is not known whether or not the reported product is a spray.

® Includes products for which it is not known whether or not the product is a spray.

NR — none reported
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PEG-4-PPG-7 C13/C15 Alcohol
PEG/PPG-3/6 Dimethyl Ether
PEG/PPG-7/12 Dimethyl Ether
PEG/PPG-22/40 Dimethyl Ether
PEG/PPG-27/14 Dimethyl Ether
PEG/PPG-52/32 Dimethyl Ether
PEG/PPG-4/2 Propylheptyl Ether
PEG/PPG-6/2 Propylheptyl Ether
PEG-7/PPG-2 Propylheptyl Ether
PEG/PPG-8/2 Propylheptyl Ether
PEG/PPG-10/2 Propylheptyl Ether
PEG/PPG-14/2 Propylheptyl Ether
PEG/PPG-40/2 Propylheptyl Ether
PPG-4-Ceteareth-12
PPG-10-Ceteareth-20
PPG-1-Ceteth-1

PPG-1-Ceteth-5
PPG-1-Ceteth-10
PPG-1-Ceteth-20

PPG-2-Ceteth-1

PPG-2-Ceteth-5
PPG-2-Ceteth-20

PPG-4-Ceteth-1

PPG-4-Ceteth-5
PPG-4-Ceteth-10

PPG-8-Ceteth-2

PPG-8-Ceteth-5

PPG-2 C9-11 Pareth-5

PPG-2 C9-11 Pareth-7

PPG-2 C9-11 Pareth-8

PPG-2 C9-11 Pareth-11

PPG-2 C12-13 Pareth-8

PPG-2 C12-15 Pareth-6

PPG-4 C13-15 Pareth-15

PPG-5 C9-15 Pareth-6

PPG-6 C9-11 Pareth-5
PPG-6 C12-15 Pareth-12
PPG-6 C12-18 Pareth-11
PPG-3 C12-14 Sec-Pareth-7
PPG-4 C12-14 Sec-Pareth-5
PPG-5 C12-14 Sec-Pareth-7
PPG-5 C12-14 Sec-Pareth-9
PPG-1-Deceth-4
PPG-1-Deceth-5
PPG-1-Deceth-6
PPG-1-Deceth-7
PPG-2-Deceth-5
PPG-2-Deceth-7
PPG-2-Deceth-8
PPG-2-Deceth-10
PPG-2-Deceth-15
PPG-2-Deceth-20
PPG-2-Deceth-30
PPG-2-Deceth-40
PPG-2-Deceth-50
PPG-2-Deceth-60
PPG-4-Deceth-4
PPG-4-Deceth-6
PPG-6-Deceth-4
PPG-6-Deceth-9
PPG-8-Deceth-6
PPG-14-Deceth-6
PPG-6-Decyltetradeceth-12
PPG-9-Ethylhexeth-5
PPG-1-Isodeceth-4
PPG-1-Isodeceth-6
PPG-1-Isodeceth-7
PPG-1-Isodeceth-9
PPG-2-Isodeceth-4
PPG-2-Isodeceth-6

PPG-2-Isodeceth-8
PPG-2-Isodeceth-9
PPG-2-Isodeceth-10
PPG-2-Isodeceth-18
PPG-2-Isodeceth-25
PPG-3-Isodeceth-1
PPG-4-Isodeceth-10
PPG-2-Laureth-5
PPG-2-Laureth-8
PPG-2-Laureth-12
PPG-3-Laureth-8
PPG-3-Laureth-9
PPG-3-Laureth-10
PPG-3-Laureth-12

PPG-4 Laureth-2

PPG-4 Laureth-5

PPG-4 Laureth-7
PPG-4-Laureth-15
PPG-6-Laureth-3
PPG-3-Myreth-3
PPG-3-Myreth-11
PPG-2-PEG-11 Hydrogenated Lauryl Alcohol Ether
PPG-3-PEG-6 Oleyl Ether
PPG-9-Steareth-3
PPG-23-Steareth-34
PPG-30 Steareth-4

PPG-38 Steareth-6

PPG-1 Trideceth-13

PPG-4 Trideceth-6

PPG-6 Trideceth-8
Propylene Glycol Capreth-4
Propylene Glycol Isodeceth-4
Propylene Glycol Isodeceth-12
Propylene Glycol Laureth-6
Propylene Glycol Oleth-5

Table 6. Examples of non-cosmetic uses

Ingredient

Use

Reference

PPG-5 C9-15 Pareth-6

industrial washer and cleansing agents

25

PPG C12-14 sec-Pareths

nonionic surfactants in the paper and pulp, metal, textile, plastics and paint, pesticide,
and leather and fur industries

12

PPG-2-Deceth-8

all-purpose cleaner and emulsifier in the paints and coatings
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PEG/PPG-14/7 DIMETHYL ETHER
PEG/PPG-14/7 DIMETHYL ETHER
PEG/PPG-14/7 DIMETHYL ETHER
PEG/PPG-14/7 DIMETHYL ETHER
PEG/PPG-14/7 DIMETHYL ETHER
PEG/PPG-14/7 DIMETHYL ETHER
PEG/PPG-14/7 DIMETHYL ETHER
PEG/PPG-14/7 DIMETHYL ETHER

PEG/PPG-17/4 DIMETHYL ETHER
PEG/PPG-17/4 DIMETHYL ETHER
PEG/PPG-17/4 DIMETHYL ETHER

PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER
PEG/PPG-36/41 DIMETHYL ETHER

PEG/PPG-50/40 DIMETHYL ETHER

PPG-2-CETEARETH-9
PPG-2-CETEARETH-9
PPG-2-CETEARETH-9
PPG-2-CETEARETH-9

PPG-2-CETETH-10

PPG-4-CETETH-20

PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20

11E - Shaving Cream

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12| - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations

12C - Face and Neck (exc shave)
12F - Moisturizing
12G - Night

03A - Eyebrow Pencil

03B - Eyeliner

03C - Eye Shadow

O3F - Mascara

07A - Blushers (all types)

07B - Face Powders

07C - Foundations

07E - Lipstick

07G - Rouges

071 - Other Makeup Preparations

12A - Cleansing

05F - Shampoos (non-coloring)
12A - Cleansing

12C - Face and Neck (exc shave)
12J - Other Skin Care Preps

12C - Face and Neck (exc shave)

12C - Face and Neck (exc shave)

02A - Bath Qils, Tablets, and Salts
02B - Bubble Baths

02D - Other Bath Preparations

03B - Eyeliner

03E - Eye Makeup Remover

03G - Other Eye Makeup Preparations
04A - Cologne and Toilet waters

04E - Other Fragrance Preparation
05A - Hair Conditioner

05B - Hair Spray (aerosol fixatives)
05F - Shampoos (non-coloring)

05G - Tonics, Dressings, and Other Hair Groomit
05l - Other Hair Preparations

06A - Hair Dyes and Colors (all types requiring ce
06C - Hair Rinses (coloring)

06D - Hair Shampoos (coloring)

06H - Other Hair Coloring Preparation
07C - Foundations

07D - Leg and Body Paints

07F - Makeup Bases

071 - Other Makeup Preparations
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PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20
PPG-5-CETETH-20

PPG-8-CETETH-20
PPG-8-CETETH-20
PPG-8-CETETH-20
PPG-8-CETETH-20

PPG-2-DECETH-12

PPG-6-DECYLTETRADECETH-20
PPG-6-DECYLTETRADECETH-20

PPG-6 DECYLTETRADECETH-30
PPG-6 DECYLTETRADECETH-30
PPG-6 DECYLTETRADECETH-30
PPG-6 DECYLTETRADECETH-30
PPG-6 DECYLTETRADECETH-30
PPG-6 DECYLTETRADECETH-30
PPG-6-DECYLTETRADECETH-30

PPG-13-DECYLTETRADECETH-24
PPG-13-DECYLTETRADECETH-24
PPG-13-DECYLTETRADECETH-24
PPG-13-DECYLTETRADECETH-24
PPG-13-DECYLTETRADECETH-24
PPG-13-DECYLTETRADECETH-24

PPG-20 DECYLTETRADECETH-10
PPG-20 DECYLTETRADECETH-10

PPG-2-ISODECETH-12
PPG-2-ISODECETH-12
PPG-2-ISODECETH-12
PPG-2-ISODECETH-12

PPG-3-ISOSTEARETH-9
PPG-3-ISOSTEARETH-9

PPG-5-LAURETH-5

08B - Cuticle Softeners

08C - Nail Creams and Lotions
10A - Bath Soaps and Detergents
10B - Deodorants (underarm)

10E - Other Personal Cleanliness Products
11A - Aftershave Lotion

11E - Shaving Cream

12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

12G - Night

12H - Paste Masks (mud packs)
12| - Skin Fresheners

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations

12A - Cleansing

12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing

06H - Other Hair Coloring Preparation

12F - Moisturizing
12J - Other Skin Care Preps

12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)
12F - Moisturizing

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations
12J - Other Skin Care Preps

12A - Cleansing

12C - Face and Neck (exc shave)

12F - Moisturizing

121 - Skin Fresheners

12J - Other Skin Care Preps

13A - Suntan Gels, Creams, and Liquids

05G - Tonics, Dressings, and Other Hair Groomit
11A - Aftershave Lotion

05G - Tonics, Dressings, and Other Hair Groomit
05l - Other Hair Preparations

12A - Cleansing

12H - Paste Masks (mud packs)

04A - Cologne and Toilet waters
11A - Aftershave Lotion

05F - Shampoos (non-coloring)
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PPG-5-LAURETH-5
PPG-5-LAURETH-5
PPG-5-LAURETH-5
PPG-5-LAURETH-5
PPG-5-LAURETH-5
PPG-5-LAURETH-5

PPG-25-LAURETH-25
PPG-25-LAURETH-25
PPG-25-LAURETH-25
PPG-25-LAURETH-25
PPG-25-LAURETH-25
PPG-25-LAURETH-25
PPG-25-LAURETH-25
PPG-25-LAURETH-25
PPG-25-LAURETH-25
PPG-25-LAURETH-25

PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6
PPG-1 TRIDECETH-6

07F - Makeup Bases

10B - Deodorants (underarm)
12A - Cleansing

12F - Moisturizing

12H - Paste Masks (mud packs)
12J - Other Skin Care Preps

01C - Other Baby Products

03B - Eyeliner

03C - Eye Shadow

05A - Hair Conditioner

10E - Other Personal Cleanliness Products
12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12J - Other Skin Care Preps

03D - Eye Lotion

05A - Hair Conditioner

05C - Hair Straighteners

05E - Rinses (non-coloring)

05G - Tonics, Dressings, and Other Hair Groomir
05l - Other Hair Preparations

06A - Hair Dyes and Colors (all types requiring c¢
06H - Other Hair Coloring Preparation

071 - Other Makeup Preparations

08B - Cuticle Softeners

08E - Nail Polish and Enamel

08G - Other Manicuring Preparations

12A - Cleansing

12C - Face and Neck (exc shave)

12D - Body and Hand (exc shave)

12F - Moisturizing

12J - Other Skin Care Preps

13B - Indoor Tanning Preparations
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Concentration of Use by FDA Product Category - Alkyl PEG/PPG Ethers*

PEG-4-PPG-7 C13/CL5 Alcohol
PEG/PPG-3/6 Dimethy] Ether
PEG/PPG-27/14 Dimethyl Ether
PEG/PPG-7/12 Dimethy] Ether
PEG/PPG-9/2 Dimethy] Ether
PEG/PPG-17/4 Dimethyl Ether
PEG/PPG-14/7 Dimethyl Ether
PEG/PPG-22/40 Dimethyl Ether
PEG/PPG-35/40 Dimethyl Ether
Propylene Glycol Oleth-5
Propylene Glycol Laureth-6
Propylene Glycol Isodeceth-12
Propylene Glycol Isodeceth-4
Propylene Glycol Capreth-4
PPG-6 Trideceth-8

PPG-4 Trideceth-6

PPG-1 Trideceth-13

PPG-1 Trideceth-6

PPG-38 Steareth-6
PPG-34-Steareth-3

PPG-30 Steareth-4
PPG-23-Steareth-34
PPG-9-Steareth-3
PPG-3-PEG-6 Oleyl Ether

PPG-2-Isodeceth-4
PPG-1-Isodeceth-9
PPG-1-Isodeceth-7
PPG-1-Isodeceth-6
PPG-1-Isodeceth-4
PPG-9-Ethylhexeth-5
PPG-20-Decyltetradeceth-10
PPG-13-Decyltetradeceth-24
PPG-6-Decyltetradeceth-30
PPG-6-Decylietradeceth-20
PPG-6-Decyltetradeceth-12
PPG-14-Deceth-6
PPG-8-Deceth-6
PPG-6-Deceth-9
PPG-6-Deceth-4
PPG-4-Deceth-6
PPG-4-Deceth-4
PPG-2-Deceth-60
PPG-2-Deceth-50
PPG-2-Deceth-40
PPG-2-Deceth-30
PPG-2-Deceth-20
PPG-2-Deceth-15
PPG-2-Deceth-12

PPG-2-PEG-11 Hydrogenated Lauryl Alcohol Ether PPG-2-Deceth-10

PPG-3-Myreth-11
PPG-3-Myreth-3
PPG-25-Laureth-25
PPG-6-Laureth-3
PPG-5-Laureth-5
PPG-4-Laureth-15
PPG-4 Laureth-7
PPG-4 Laureth-5
PPG-4 Laureth-2
PPG-3-Laureth-i2
PPG-3-Laureth-10
PPG-3-Laureth-9
PPG-3-Laureth-8
PPG-2-Laureth-12
PPG-2-Laureth-8
PPG-2-Laureth-5
PPG-3-Isosteareth-9
PPG-4-Isodeceth-10
PPG-3-Isodeceth-1
PPG-2-Isodeceth-25
PPG-2-Isodeceth-18
PPG-2-Isodeceth-12
PPG-2-Isodeceth-10
PPG-2-Isodeceth-9
PPG-2-Isodeceth-8
PPG-2-Isodeceth-6

PPG-2-Deceth-8
PPG-2-Deceth-7
PPG-2-Deceth-5
PPG-2-Deceth-3
PPG-1-Deceth-7
PPG-1-Deceth-6
PPG-1-Deceth-5
PPG-1-Deceth-4

PPG-5 Cl12-14 Sec-Pareth-9
PPG-5 C12-14 Sec-Pareth-7
PPG-4 C12-14 Sec-Pareth-5
PPG-3 Cl12-14 Sec-Pareth-7
PPG-6 C12-18 Pareth-11
PPG-6 C12-15 Pareth-12
PPG-6 C9-11 Pareth-5
PPG-5 C9-15 Pareth-6
PPG-4 C13-15 Pareth-13
PPG-2 C12-15 Pareth-6
PPG-2 C12-13 Pareth-8
PPG-2 C9-11 Pareth-11
PPG-2 C9-11 Pareth-8
PPG-2 C9-11 Pareth-7
PPG-2 C9-11 Pareth-5
PPG-8-Ceteth-20
PPG-8-Ceteth-10
PPG-8-Ceteth-5
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PPG-8-Ceteth-2
PPG-8-Ceteth-1
PPG-5-Ceteth-20
PPG-4-Ceteth-20
PPG-4-Ceteth- 10
PPG-4-Ceteth-5
PPG-4-Ceteth-1
PPG-2-Ceteth-20
PPG-2-Ceteth-10
PPG-2-Ceteth-5
PPG-2-Ceteth- i
PPG-1-Ceteth-20
PPG-1-Ceteth-10
PPG-1-Ceteth-5

PPG-[-Ceteth-1

PPG-10-Ceteareth-20

PPG-4-Ceteareth-12
PPG-2-Ceteareth-9

PEG/PPG-40/2 Propylheptyl Ether
PEG/PPG-36/41 Dimethyl Ether
PEG/PPG-50/40 Dimethyl Ether
PEG/PPG-52/32 Dimethyl Ether
PEG/PPG-55/28 Dimethyl Ether
PEG/PPG-4/2 Propylheptyl Ether
PEG/PPG-6/2 Propylheptyl Ether
PEG-7/PPG-2 Propylheptyl Ether
PEG/PPG-8/2 Propylheptyl Ether
PEG/PPG-10/2 Propylheptyl Ether

Moisturizing products

Ingredient FDA Product Category Maximum
Codeft Concentration of Use

PEG/PPG-9/2 Dimethyl 03A Eyebrow pencil 0.01%

Ether

PEG/PPG-9/2 Dimethyl 05A Hair conditioners 0.03%

Ether

PEG/PPG-9/2 Dimethyl 05B Hair sprays

Ether pump spray 0.05%

PEG/PPG-9/2 Dimethyl OSE Rinses (noncoloring) 0.03%

Ether

PEG/PPG-9/2 Dimethyl OSF Shampoos (noncoloring) 0.03%

Ether

PEG/PPG-9/2 Dimethyl 05G Tonics, dressings and other hair 2%

Ether grooming aids

PEG/PPG-9/2 Dimethyl 12A Skin cleansing (cold creams, 0.97%

Ether cleansing lotions, liquids and pads)

PEG/PPG-9/2 Dimethyl 12C Face and neck products 1%

Ether not spray

PEG/PPG-17/4 Dimethyl 03D Eye lotion 3%

Ether

PEG/PPG-17/4 Dimethyl 12C Face and neck products

Ether not spray 5%

PEG/PPG-17/4 Dimethyl 12D Body and hand products

Ether not spray 1%

PEG/PPG-17/4 Dimethyl 12F
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Ether not spray 0.1%

PEG/PPG-14/7 Dimethyl | 03A Eye brow pencil 0.01%

Ether

PEG/PPG-14/7 Dimethy! | 03D Eye lotion 5%

Ether

PEG/PPG-14/7 Dimethyl | 05A Hair conditioners 3%

Ether

PEG/PPG-14/7 Dimethyl | 05B Hair sprays

Ether aerosol 0.31%
pump spray 0.12%

PEG/PPG-14/7 Dimethyl | O5E Rinses (noncoloring) 1%

Ether

PEG/PPG-14/7 Dimethyl | 05G Tonics, dressings and other hair 3%

Ether grooming aids

PEG/PPG-14/7 Dimethyl | 051 Other hair preparations (noncoloring) | 1%

Ether

PEG/PPG-14/7 Dimethyl | 06B Hair tints 0.5%

Ether

PEG/PPG-14/7 Dimethyl | 07B Face powders 0.01%

Ether

PEG/PPG-14/7 Dimethyl | 07C Foundations 0.1%

Ether

PEG/PPG-14/7 Dimethyl | O7E Lipstick 1%

Ether

PEG/PPG-14/7 Dimethyl | O7F Makeup bases 2%

Ether

PEG/PPG-14/7 Dimethyl | 08C Natil creams and lotions 0.00011%

Ether

PEG/PPG-14/7 Dimethyl | OBE Nail polish and enamel 1%

Ether

PEG/PPG-14/7 Dimethyl | O8F Nail polish and enamel remover 0.01%

Ether

PEG/PPG-14/7 Dimethyl | 08G Other manicuring preparations 1%

Ether

PEG/PPG-14/7 Dimethyl 1A Aftershave lotions 1%
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Ether

PEG/PPG-14/7 Dimethyl 11E Shaving cream (aerosol, brushless 1%
Ether and later)
PEG/PPG-14/7 Dimethyl 12A Skin cleansing (cold creams, 4%
Ether cleansing lotions, liquids and pads)
PEG/PPG-14/7 Dimethyl 12C Face and neck products
Ether not spray 7%
PEG/PPG-14/7 Dimethyl 12D Body and hand products
Ether not spray 1%
spray 7%

PEG/PPG-14/7 Dimethyl 12F Moisturizing products
Ether not spray 5%
PEG/PPG-14/7 Dimethyl 12H Paste masks and mud packs 3%
Ether
PEG/PPG-14/7 Dimethyl 13A Suntan products
Ether not spray 1%
PEG/PPG-35/40 Dimethyl | 12A Skin cleansing (cold creams, 3%
Ether cleansing lotions, liquids and pads)
PEG/PPG-35/40 Dimethyl | 12C Face and neck products
Ether not spray 3%
PEG/PPG-35/40 Dimethyl | 13A Suntan products
Ether not spray 1%
PPG-1 Trideceth-6 05A Hair conditioners 0.09-0.3%
PPG-1 Trideceth-6 05F Shampoos (noncoloring) 0.12-0.27%
PPG-1 Trideceth-6 05G Tonics, dressings and other hair 0.14-0.4%

grooming aids

pump spray 0.05%

PPG-1 Trideceth-6 051 Other hatr preparations (noncoloring) | 0.16%
PPG-! Trideceth-6 06A Hair dyes and colors (all types 0.024%

requiring caution statement and patch

test)
PPG-1 Trideceth-6 O06F Hair lighteners with color 0.25%
PPG-1 Trideceth-6 1A Aftershave lotion 0.27%
PPG-1 Trideceth-6 12A Skin cleansing (cold creams, 0.2%

cleansing lotions, liquids and pads)
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PPG-34-Steareth-3 05A Hair conditioners 1.9%
PPG-25-Laureth-25 03B Eye liner 1.5%
PPG-25-Laureth-25 03C Eye shadow 0.72%
PPG-25-Laureth-25 07H Makeup fixatives 2%
PPG-25-Laureth-25 12F Moisturizing products
not spray 0.4%
PPG-5-Laureth-5 12D Body and hand products
not spray 0.033%
PPG-2-Isodeceth-12 05G Tonics, dressings and other hair 1.5%
grooming aids
PPG-2-1sodeceth-12 12C Face and neck products
not spray 0.5%
PPG-2-Isodeceth-12 12H Pastes masks and mud packs 10%
PPG-20-Decylietradeceth- | 04B Perfumes 0.1%
10
PPG-20-Decyltetradeceth- | 05B Hair sprays
10 pump spray 0.3%
PPG-20-Decyltetradeceth- | 05G Tonics, dressings and other hair 1%
10 grooming aids
PPG-20-Decyltetradeceth- | 07E Lipstick 2%
10
PPG-20-Decyltetradeceth- | 10B Deodorants (underarm)
10 not spray 0.4%
spray 0.18%
PPG-20-Decyltetradeceth- | 11A Aftershave lotions 2%
10
PPG-20-Decyltetradeceth- | 11E Shaving cream (aerosol, brushless 1%
10 and lather)
PPG-20-Decylietradeceth- | 12A Skin cleansing (cold creams, 1%
10 cleansing lotions, liquids and pads)
PPG-20-Decyltetradeceth- | 12C Face and neck products
10 not spray 1%
PPG-20-Decyltetradeceth- | 12D Body and hand products
10 not spray 0.5-1%
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PPG-20-Decyltetradeceth- | 13A Suntan products

10 not spray 0.5%

PPG-13-Decyltetradeceth- | 02A Bath oils, tablets and salts 2%

24

PPG-13-Decyltetradeceth- | 03A Eyebrow pencil 0.1%

24 :

PPG-13-Decyltetradeceth- | 03D Eye lotion 0.3%

24

PPG-13-Decyltetradeceth- | 04B Perfumes 2%

24

PPG-13-Decyltetradeceth- | 04E Other fragrance preparation 2%

24

PPG-13-Decyltetradeceth- | 05A Hair conditioners 0.3%

24

PPG-13-Decyltetradeceth- | 05B Hair sprays

24 pump spray 0.9%

PPG-13-Decyltetradeceth- | 051 Other hair preparations (noncoloring) | 0.5%

24

PPG-13-Decyltetradeceth- | 07B Face powders 0.03%

24

PPG-13-Decyltetradeceth- | O7F Makeup bases 0.1%

24

PPG-13-Decyltetradeceth- | 10B Deodorants (underarm)

24 not spray 0.057%
aerosol 0.17%

PPG-13-Decyltetradeceth- | 11A Aftershave lotions 0.3%

24

PPG-13-Decyltetradeceth- | 11E Shaving cream (aerosol, brushless 0.5%

24 and lather)

PPG-13-Decyltetradeceth- | 12A Skin cleansing (cold creams, 1%

24 cleansing lotions, liquids and pads}

PPG-13-Decyltetradeceth- | 12C Face and neck products

24 not spray 1%
spray 0.32%

PPG-13-Decyltetradeceth- | 12D Body and hand products

24 not spray 0.7%
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spray 0.075%
PPG-13-Decyltetradeceth- | 12H Paste masks and mud packs 0.5%
24
PPG-13-Decyltetradeceth- | 13A Suntan products
24 not spray 0.6%
PPG-6-Decyltetradeceth- 12A Skin cleansing (cold creams, 0.5%
30 cleansing lotions, liquids and pads)
PPG-6-Decyltetradeceth- | 12C Face and neck products
30 not spray 0.25-1%
PPG-6-Decyltetradeceth- 12H Paste masks and mud packs 0.3%
30
PPG-6-Decyltetradeceth- 13B Indoor tanning preparations 2%
30
PPG-2-Deceth-12 03F Mascara 0.24%
PPG-2-Deceth-12 05G Tonics, dressings and other hair 3%
grooming aids
PPG-2-Deceth-3 03F Mascara 0.4%
PPG-8-Ceteth-20 02B Bubble baths 0.075%
PPG-8-Ceteth-20 03A Eyebrow pencil 0.3%
PPG-8-Ceteth-20 03B Eyeliner 0.3%
PPG-8-Ceteth-20 05A Hair conditioners 0.072%
PPG-8-Ceteth-20 05G Tonics, dressings and other hair 0.1-1%
grooming aids
PPG-8-Ceteth-20 06B Hair tints 0.05%
PPG-8-Ceteth-20 07B Face powders 1.1%
PPG-8-Ceteth-20 07F Makeup bases 0.73%
PPG-8-Ceteth-20 10E Other personal cleanliness products 0.075-2%
PPG-8-Ceteth-20 1ZA Skin cleansing (cold creams, 1%
cleansing lotions, liquids and pads)
PPG-8-Ceteth-20 12C Face and neck products
not spray 1%
spray 0.19%
PPG-8-Ceteth-20 12D Body and hand products
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not spray 0.94-1%
PPG-8-Ceteth-20 12F Moisturizing products

not spray 1%
PPG-8-Ceteth-20 13A Suntan products

not spray 0.5%
PPG-8-Ceteth-20 13B Indoor tanning preparations 0.7%
PPG-8-Ceteth-10 05A Hair conditioners 0.036%
PPG-8-Ceteth-1 12C Face and neck products 0.01%

not spray
PPG-5-Ceteth-20 02B Bubble baths 1.5%
PPG-5-Ceteth-20 02D Other bath preparations 1.5%
PPG-5-Ceteth-20 03B Eye liner 0.81%
PPG-5-Ceteth-20 03G Other eye makeup preparations 0.05%
PPG-5-Ceteth-20 04E Other fragrance preparations 4-10%
PPG-5-Ceteth-20 05A Hair conditioners 1.2-4%
PPG-5-Ceteth-20 05B Hair sprays

aerosol 0.14%

pump spray 0.5%
PPG-5-Ceteth-20 05F Shampoos (noncoloring) 1%
PPG-5-Ceteth-20 05G Tonics, dressings and other hair 0.2-10%

grooming aids

spray 0.2-2%
PPG-5-Celteth-20 031 Other hair preparations (noncoloring) | 1.25-1.5%
PPG-5-Ceteth-20 06D Hair shampoos coloring 3.1%
PPG-5-Ceteth-20 06G Hair bleaches 2%
PPG-5-Ceteth-20 0GH Other hair coloring preparation 2%
PPG-5-Ceteth-20 07C Foundations 0.1%
PPG-5-Ceteth-20 07F Makeup bases 2%
PPG-5-Ceteth-20 07H Makeup fixatives 0.5%
PPG-5-Ceteth-20 08B Cuticle softeners 0.1%
PPG-5-Ceteth-20 08C Nait creams and lotions 1.5%
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PPG-5-Ceteth-20 10A Bath soaps and detergents 1.69%
PPG-5-Ceteth-20 10B Deodorants (underarm)

not spray 3-5%
PPG-5-Ceteth-20 10D Feminine hygiene deodorants 1.5%
PPG-5-Ceteth-20 12A Skin cleansing (cold creams, 0.5-1.5%

cleansing lotions, liquids and pads)

PPG-5-Ceteth-20 12C Face and neck products

not spray 0.3-0.75%
PPG-5-Ceteth-20 12D Body and hand products

not spray 3.5-5%
PPG-5-Ceteth-20 I2F Moisturizing products

not spray 4%
PPG-3-Ceteth-20 I12H Paste masks and mud packs 0.95%
PPG-5-Ceteth-20 121 Skin fresheners 1.5%
PPG-5-Ceteth-20 12} Other skin care preparations

spray 2.2%
PEG/PPG-36/41 Dimethyl | 03A Eye brow pencil 1%
Ether
PEG/PPG-36/41 Dimethyl | 03B Eye liner 0.1%
Ether
PEG/PPG-36/41 Dimethyl | 03C Eye shadow 0.17%
Ether
PEG/PPG-36/41 Dimethyl | 03E Eye makeup remover 1%
Ether
PEG/PPG-36/41 Dimethyl | O3F Mascara 0.1%
Ether
PEG/PPG-36/41 Dimethyl | 05G Tonics, dressings and other hair 1%
Ether grooming aids
PEG/PPG-36/41 Dimethyl | 07A Blushers (all types) 0.1%
Ether
PEG/PPG-36/41 Dimethyl | 07B Face powders 0.1%
Ether
PEG/PPG-36/41 Dimethyl | 07C Foundations 0.1%

Ether
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PEG/PPG-36/41 Dimethyl | 07E Lipstick 5%
Ether

PEG/PPG-36/41 Dimethyl | O7F Makeup bases 0.1%
Ether

PEG/PPG-36/41 Dimethyl | 12A Skin cleansing (cold creams, 0.1%
Ether cleansing lotions, liquids and pads)
PEG/PPG-36/41 Dimethyl | 12C Face and neck products

Ether not spray 1%
PEG/PPG-50/40 Dimethyl | 03E Eye makeup remover 0.4%
Ether

PEG/PPG-50/40 Dimethyl | LIE Shaving cream (aerosol, brushless 0.4%
Ether and lather)

PEG/PPG-50/40 Dimethyl | 12A Skin cleansing (cold creams, 2%
Ether cleansing lotions, liquids and pads)
PEG/PPG-50/40 Dimethyl | 12C Face and neck products

Ether not spray 0.05%
PEG/PPG-55/28 Dimethyl | 05A Hair conditioners 0.05%
Ether

PEG/PPG-55/28 Dimethyl | 05E Rinses (noncoloring) 0.05%
Ether

PEG/PPG-55/28 Dimethyl | O5F Shampoos (noncoloring) 3%
Ether

PEG/PPG-55/28 Dimethyl | 05G Tonics, dressings and other hair 0.5%
Ether grooming aids

PEG/PPG-55/28 Dimethyl | 051 Other hair preparations (noncoloring) | 5%
Ether

PEG/PPG-55/28 Dimethyl | 12C Face and neck products

Ether not spray 3%
PEG/PPG-55/28 Dimethy! | [2F Moisturizing products

Ether not spray 0.5

*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.
{Product category codes used by FDA

Information collected in 2013
Table prepared March 20, 2013
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Products Council

Committed to Safety,
Quality & Innovation

Personal Care

Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Halyna Breslawec, Ph.D. 1 j]‘ (

Industry Liaison to the CIR Expert Panel
DATE: January 31, 2013
SUBJECT: Propylene Glycol Isodeceth-4 and PPG-1-Isodeceth-4
Propylene Glycol Isodeceth-4 and PPG-1 Isodeceth-4 are two INCI names for the same material.
Joanne Nikitakis, the Council staff member responsible for the INCI Committee indicates that “there
has been a discrepancy over the years on naming materials as "Propylene Glycol", "PG", or "PPG-1".
The INC intends to clarify the practice in the conventions. Propylene glycol is typically used in naming

derivatives when the starting material is actually propylene glycol, e.g., esters of propylene glycol and
fatty acids. Whereas PG or PPG is used when the starting material is glycidol.”

1101 17th Street, N.W., Suite 300 Washington, D.C. 20036-4702 | 202.331.1770 | 202.331.1969 (fax} | www.personalcarecouncil.org



Personal Care @8 Products Council

Committed to Safety,
Quality & Innovation

Memorandum
TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Halyna Breslawec, Ph.D.
Industry Liaison to the CIR Expert Panel ‘w
ANl

DATE: May 2, 2013
SUBJECT: Concentration of Use by FDA Product Category: PEG/PPG-14/2 Propyiheptyl Ether

PEG/PPG-14/2 Propylheptyl Ether was included in the March 2013 concentration of use survey. No
uses of this ingredient were reported.

1101 171h Street, N.W., Suite 300! Washington, D.C. 20036-4702 | 202.331.1770 | 202,331.1969 {fax) | www.personalcarecouncil.org



Personal Care @8 Products Council

Committed to Safety,
Quality & Innovation

Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Halyna Bn_es_lawec, Ph.D. W )
Industry Liaison to the CIR Expert Panel Con e —
DATE: February 11, 2013
SUBJECT: Safety Studies on PPG-5-Ceteth-20 (tested undiluted in all three studies)
Thomas J. Stephens & Associates, Inc. 1994, Mattek C® skin model (EPI-100) PPG-5-Ceteth-20.

Bio-Toxicology Laboratories, Inc. 1973. Repeated insult patch test of PPG-5-Ceteth-20.

Leverco Laboratories. 1973. PPG-5-Ceteth-20: Acute dermal irritation study in rabbits.

1101 17th Street, N.W., Svite 300| Washington, D.C. 20036-4702 | 202.331.1770 | 202.331.1969 (fax} | www.personalcarecouncil.org



MATTEK CORPORATION
EPIDERM® SKIN MODEL (EPI-100)

Attn:

Thomas J. Stephens & Associates, Inc.
Study Number 24-0064(MTT)
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Thomas J. Staphens & Assoclates, Inc.

Rei: 94-00B4(MTT)

T S J. STEPHE AT

NOTICE

Thomas J. Stephens & Associzates, ing. submits this report with the
understanding that no portion of it will be used for advertising or
promotional purposes without the oxpress permission and written
consent of Thomas J. Stephens & Associates, Inc. regarding the
proposed use. When such permission is obtained, Thomas J.
Stephens & Associates, Inc. will assist in the preparation of reporis
acceptable to the Sponsar.

DisS M

Thomas J. Stephens & Associates, Ing. submits this report with the
understanding that the data contained herein may be used as an
important component of the Sponsor's Product Safety assessment
strategy. However, the data. contained herein may not provide
sufficient evidence by ilself of the toxicity potential (or lack thereof)
of a product or raw material, These data should be evaluated along
with other sources of information about the test material inciuding,
but not limited to, physicechemical data and clinlcal safety studies,
Accordingly, the final assessment of any test material’s safety
and/or hazard potential is the sole responsibilty of the Sponsor.
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Thomas J. Stephens & Associales, Inc.
Ref 94-0064(MTT)

REPORT APPROVAL

Report approved by:
THOMAS J. STEPHENS & ASSOCIATES, INC.

Sl abalay

Steve R, Rachui, M.S.
Study Director

Q_M;/Qa.b 7 /2</ 9

Ronald L. Rizer, Ph.D.
Vice President
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. Thomas J. Stephens & Assoclates, Inc.
Fsf; 94-006AMMTT)

INTRODUCTION

The tissue system used In this assay was the EPI-100 system manufactured by the MatTek Corporation, The
EPI-100 assay is an in vitro method developed by the MatTek Corporation to assess the inltation potential of a
wide variety of test agents. The degree of skin rritation Is based on the amourt of Cytotoxiclty seen In tissues
exposed to the test materials, This Cytotoxiclty measurement is accomplished through the use of
3-(4,5-dhnethylthlazol—2—4)-2,5—dipheny|tetrazollum bromide (MTT) dye. The time required for a test agent to
reduce tissue viabllity by 50%, the ETsg, Is the end point established in this assay.

OBJECTIVE

This study was conducted for Croda Inc. to determine the Cytotaxicity of the sponsor's test materials using the
MatTek EP|-100 systern.

GENERAL INFORMATION

Study number: 94-0064(MTT)

Test/protocol number: MatTek Corporation Epiderm® Skin Modei EPI-100/protocol #068
Study Director: . Steve R. Rachui, M.S,

Testing facliity: Thomas J. Stephens & Associates, Ing.

3310 Keller Springs Rd., Suite 130
Carrofiton, TX 75006

Sponsor:

Sponsor's representative:

Saurce of tissue: MatTek Carporation
200 Homer Avenus
Ashland, MA 01721

Date siudy initiated: 8-10-94

Date study completed: 9-1-94




“homas J..Stsphens & Assoclates, Inc.
6t 94-0064(MTT)

‘EST WMATERIAL DESCRIPTION

“est material identification number (TMINY:

iponsor test material identification:
*hysical description:

tecelpt weight:

H {neat}:

>oncentraﬁun_ tested:

o=

ést material identification numbar (TMIN):

sponsor test material identification:
*hysical description:

teceipt welght

H (neat}:

‘ongentration tested:

e

oeson

PPC;-:: S Ceteth as
Coloriess, transparent iiquid
215249
7.01
100%

.
",

‘est material identification number {TIVIN):

‘ponsar test material identification:
‘hysical description:

recelpt weight:

H .

‘oncentration tested:

est material identification number (TMIN):
ponsor test material identification:
hysical description:

eceipt welght:

4 (neat):

oncentration tested:

st material identification number {TMINY:
Jonsor test material identification:
Tysical description:

2ceipt weight:

1 (neat):

ancentration tested:

*st material identification number (TMIN):
Jonsor test material Identification:
tysical description:

2celpt weight:

.l-

ncentration tested:

:ST MATERIAL CHARACTERIZATION AND STABILITY

& sponsor assumed responstbifity for test material derivation,

iST MATERIAL PREPARATION
:ase see the attached protocol,

characterization, and stability testing.




Themas J. Stephens & Assoclates, Inc.
Ref: 94-0064{MTT)

a blank nylon mesh after it has besn rinsed Is atfribited to the conversion of MTT by the test material itself or
the nylon mesh. This value, if higher than undosed blank meshes, will be subtracted from the MTT conversion
values of tissues treated with the test material in question.

Mﬂﬂwmmmmm

X
0796-94L  PRC, -6 Cote 44 X

P A

X

\li of the sponsor’s test materials were found to be MTT compatible. This means that these test agents did not
onvert MTT to blue formazin crystals.

’ROTOCOL DEVIATIONS
‘Issues ware exiracted overnight in 2-propanol. This Is not significant,

'ROTOCOL AMENDMENTS
tere were no protocol amendments.

‘ALCULATIONS/DATA ANALYSIS
'lease see the attached protocol. As a general guldeline, the following groupings, Table 1, can be used to
ssign irritancy responses based on the ETsg The ETspis predicted using linear regression,

TABLE 1
IRRITANCY CLASSIFICATION BASED ON ETsyp RESULTS

<1 severefcorrosive concentrated nitric acid

1-4 moderate 1% SDS
412 moderate to mild 1% Triton X-100
12-24 very mild baby shampoo
>24 non-imitating 10% Tween 20




."rhomas J Staphens & Associatss, Inc.
Aaf; «94-0064(MTT)

RESULTS
The resuits of the MatTek Corporation Epiderm® Skin Mocde! EPI-100 Assay are fisted In Tables 2 - 5 and in
Figure 1.

TABLE 2
RESULTS OF MATTEK CORPORATION EPIDERM® SKIN MODEL EPI-100 ASSAY

Sponsor's Stephens & Assoc.'s

test material test material Concentration Exposure Standard  MTT conv, Predicted
identificatio identification %) fime (rs) Deviation {96 ETsp
0795-94L 100% 1 >24 hours
(non-irritating)
4
24
PG S G, g 0796-94L 100% 1 0.187 80.5 8.78 hours,
th I3 * R-value 1.00
4 0.107 69.8 (moderate to
mild)
24 0.018 0.9
0797-94L 100% 1 > 24 hours
(non-Irritating)
4
24
0798-94L 100% 1 > 24 hours
(non-initating)
4
24
0799-94L 100% 1 > 24 hours
{non-irritating)
4
24
0800-94L 100% 1 > 24 hours
(ron-irritating)
4
24
Positive TX-100 1% 1 0.115 78.1 10.3 hours,
control R-value 1.00
4 0.167 70.7 (moderate to
mild)
24 0.002 7.6




“homas'yJ. Stephens & Assoclates, Inc.
et 84-0084(MTT)

iESULTS (contin ued)

TABLE 2
RESULTS OF MATTEK CORPORATION EPIDERI® SKIN MODEL EPI-100 ASSAY

Sponsor's Stephens & Assoc.'s

test material test material Concentration Exposure Standard MTT conv. Predicted
iflcat i (%) lime (hrs) Deviation {%0) ETsg
Negative Detonlzed water 100% 1 0.433 100.0 N/A
control
4 0.045 100.0
24 0.022 100.0

he sponsor's test materials and the contrais ars rank crdsred, from least to greatest degree of toxicity, at
ach time point, below.

TABLE 3
RELATIVE TOXIiCITY AT 1 HOUR

Sponsor's test materlal Stephens & Assoc.’s
ign ial |

MTT cony. (9%)
Negative control Dsionized watar 100.0
0797-941
PP S Cate e, 5y 0799-94L 81.1
0796-941.
0798-94L
Positive control 1% TX-100 78.1
0795-94L
0800-84L

TABLE 4
RELATIVE TOXICITY AT 4 HOURS

Sponsor's test material Stephens & Assoc.'s
t podbi

[o} MTT conv, (%) -
Negative control Delonized water 100.0
0797-94L
6795-94L
0800-941.
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) Thomas J. Stephens & Associates, Inc.

Ret. 94-0064(MTT)
RESULTS (continued)
TABLE 4 (continued)
RELATIVE TOXICITY AT 4 HOURS

Sponsor's test materlal Stephens & Assoc.'s
n

MTT conv, (%)
Positive control 1% TX-100 70.7
PPG;*‘.‘ -Co it Ao 0796-94L 69.8
' 0799-94L
0798-94L
TABLE 5

RELATIVE TOXICITY AT 24 HOURS

Sponsorstest materlal Stephens & Assoc.'s
Identlfication test material identification MTT conv. {%)

0798-94L
Negative control Delonized water 100.0
0799-94L
0795-841L
0800-94L
0797-84L
Positive control 1% TX-100 7.5

POy 5 Citettn, -y 0786-84L 0.9

CONCLUSION
Only one of the spansor's test materials, ( a:t !:c Jyreached ETgp This material Is classified as a
moderate to mild Iritant The remaining test mawnals were classified as non-imitants.

DATA RETENTION
Pleasa sae the attached protoco).

FINAL DISPOSITION OF TEST MATERIALS
Please see the atiached protacol,

GOOD LABORATORY PRACTICE
Please see the attached protocol,
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Sheet #:
Inftials:

Concentralion (minus blank mesh, if applieable) Mean O.0.

1of1
MADISRR
Raw O.D.

% Viable Cells  Prad, ET50  Stnd. Devietlon

0759-94L. N 1 heur
4 hours

24 hours

24 hours
0860-94L. 1 hour

4 hours

24 hours

Nep. Cortrol 1 hour
4 hours

24 hours

Pos. Contral 1 hour
4 hours

24 hours

r
MatTek EPI-100 assay.
b Sy 940084 (MTT)
Ciate: 511194
. TMIN Spansor ID Tirme
0795-94L B 1 haur
4 hours
24 hours
079884 DG 55 1 hour
Qﬁitthf;)@ 4 hours
24 hours
0797841 1 hour
4 hours
' 24 hours
D788-84L, 1 hour
4 hours
d
l
|
i
i
d
|

100%

160%

100%

100%

100%

100%

100%

1%

1489
1308
1.402
1.100
0.559
0,843

1.674
1.30¢
14
1323
0.028
008

1.620
1519
1.388
1243
0288
0.841

1.825
1.302
1.225
1.04t
1.151
1.067

1.568
1.428
1.088
1.228
1.033
0.942

1.6
0.668
1.189
1.298
0.85¢
0.840

1.416
2281
1.787
1.698
1111
1.088

1.558
1.328
1.398
1.064
0.080
0.083

‘24 hotrs
1.488 BO.471 £.78 hours
{R-vaius 1.00)
1.218 69.785
0.010 0918
24 hours
! hours
»24 hu.u:s
>24 hours
1.849 100.000 > 24 hours
1.743 106.00G
1.080 100.000
1.443 78.083 10.23 hours
{R-value 0,988)
1.232 70.674
D.082 7.480

~0.084

0.152
0.008

0.187
a.1or
0.018

0.051
0.072

0273

0182
0.082
0.062

0.071
0.080
0.048

0.055

0.008

0.433
0,045

0.115
0157
0.002



Bio~ Coxicology Laboratories, Jnc.

Twin Osk Farm Division
Creek & Cox Roads, P. O, Box 267, Moorestown, M. .J. 08057
Phone: (603) 665-1776 — 235-2008

September 12, 1973

51 Madlson Avanus
New York, New York 10010

FPollowing are the results of the sxperimantal procedure conducted

MATERIAL:

RECEIVED: ; . Auguat 6, 1973
EXPERIMENTAL PERICTD: August 6 - Septembar 12, 13873
EXPERIMENTAL PROCEDURE: Repeated Ingult Patch Test

The conglusions in this report are baged upeti the results of the shudy
completed September 12, 1973. '

This raport is submitted for the exclusive use of Croda, Inc,

PR/ lsw

FDA Registration No. 24-20621
Poxiniiv and Aonliod Resenrrh Studise - Animal and Human



REPORTED:
September 12, 1873

REPEATED INSULT PATCH TEST

FOR

COMPILED RY:
Lois Green g

REQUESTED BY:



REPEATED INSULT PATCH TEST PROCEDURE

A group of 30 female subjects and 20 male subjects, ranging
from 15 vearsto 65 years was used to evaluate primary irritation,
"fatiquing" and sensitization potentials for the following materials:

The test materials (0.5 ml. or 0.5 gm.) were applied directly
to the skin with the aid of gauze patches, secured and made air-tight with
"non-allergic® tape. The test site areas were the inner aspects of the
arms or forearms and remained constant for the same individuals.

After the materials had been in contact with the skin for 48
hours, the patches were removed and reactions (if any) were scored num-
erically with respect to erythema & edema. Erythema was scored ac-
cording to intensity and area involved. Edema was estimated by the
elevation of the skin with respect to the contour of the unaffected normal
skin. )

The test subjects were given a day's rest and then given a
second patch application for 24 hours. This procedure was repeated until
a series of ten consecutive exposures had been made. After this series of
ten applications, the subjects were given 10 to 14 days of rest, after
which a challenge or retest dose was applied for a 48 hour period,

A comparison of the reactions observed during the ten sensitizing

applications with the reaction following the retest application provided
an estimation of the degree of sensitization (if any) obtained,

Bio-Toxicology Laboratories © Toxicity and Applied Research Studies - Animal and Human

D g a s
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TYPES OF REACTIONS

1. PRIMARY IRRITATION: The skin may react on initial contact with a
substance. This type of reaction is basically a local reaction and involves
actual skin damage at the application site.

2, "FATIGUING": Repeated applications of some substances may ellcit
skin reactions after one or more repeated exposures. These reactions are not
considered incidents of sensitization, since after 10 to 14 days of rest, the
skin recovers its original resistance to injury from the substance. Materials
producing this type of reaction are neither primary irritants or sensitizers,
but are termed materjals capable of producing "skin fatigue", "Fatiquing"
is not a condition whereby the skin has lost its significant normal physi-
ological function, rather it is a subtle change where the skin loses its
original resistance to the repeated application of a material.

3. SENSITIZATION: The skin may react after a rest period from repeated
exposuras of a material. This type of reaction is termed sensitization
and is a specific response of the entire body, since it is unnecessary for
the material to contact the skin at the original application areas in order
to cause this allergic response.

ot R L L L L Y L e R E E E et L Ly T T T Ty Sraraary

Primary Irritants are able to exoeed the protective resistance
threshold of the skin on one application. "Fatiguing" Irritants produce
skin reactions by a summation of insults of a sub-threshold intensity. Sen-
sitizing Trritants are detected only after the skin has previously been ex-
posed to the same material. '

Bio-Toxieology Laboratories * Toxicity and Applied Research Studies - Animal and Human



METHOD OF POINT SGORING
| FOR
EVATITATION OF SKIN REACTIONS

A, Erythema and Eschar Pormation
Very slight erythema {barely perceptible)...veeeeecooscssonress
‘Well defined 1T
Moderate to severe IV HeMA. s e inesersenronncnncanseanans onn 3

Severe erythema (beet redness) to slight aschar formation
(injuries in depth).

[ ]

LA L B B B B B B BB I B R B RN N N N N 4

%ta—l p.ossible erYthema Score‘.........‘..‘ LB L B B Y B N W) 4

B. Edema Formation
Very slight edema (barely Perceptble).cieencnencennrnasccnes 1
Blight edema (edges of area well defined by definite raising)..... 2

Moderate edema (area raised approximately 1 MM.).eeeeenecoces 3
Severe edema (raised more than 1 mm. and extending beyond
areaofexposme)..‘.‘.l..lI"......-.......-.. 4

Totalpossible Edema SCOTB.......o--o---o..o.oo-o...-. 4

Total possible score for primary irritation............._... B
or sensitization.esvevecessesess B

Primary Iritation Index Sensitization

2 orless,.......mild irritant 2 or lesS...ee.....mild Sensitizer

2 = 5.ecesesso.moderate imritant 2 = Biteoveccese « .moderate sensitizer
6 or above,......severe irritant 6 or above..........Severe sensitizer

Bio-Toxicology Laboratories o Toxicity and A pplied Research Studies - dnimal and Human



Kev to Record Sheets

Total Points Scored

MAXTMUM POSSIBLE
{each material)

P.I. = Primary Irritation 8 (1 evaluation )}
F. = "Patiguing® 72 (9 evaluations )

8. .= Sensitization

O = Original Site 8 (1 evaluation )
V = Virgin Site 8 (1 evalvation )

96 (12 evaluations )

Bio-Toxivology Laboratories e Toxicity and Applied Research -'Studias - dnimel and Human
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SUMMARY OF TOTAL POINTS SCORED

MATERIAL B.I, F, 8.0 5.0V COMBINED

T MATERJAL

0 0 0 0 .
D 0 0 0 .
0 . 0 .
0 0 . 0 .
; g 0 ) u 0
0 0 B 0 .
0 L o 0 0

@;Ffers Cetet-oo 0 o0 o P *D
,T(.:M o vad\I ded ' o g o : ) .
T . ; ) 0 ] 0
(Control) g o o .

Bio-Taxicalogy Laboratories  Toxicity and Applied Research Studies - Animal and Human



CONCLUSIONS

did not produce any primary irritation, "fatlguing® or
sensitization reactions when tested under occlusive patches. These materials
are conslidered to be non-primary leritants (score 0.0) and non-sensitizers
{score 0.0),

Fercentage variations may frequently ococcur from group to group at
varlous geographical locations. Climate and temperature are additional
factors occasionally causing percantage variations in repeated Insult patch
tegt results.

The foregoing conclusions appiy to the particular samples and humans
employed,
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SUBMITTIT TO:

ASSAY NUMBRF: 34301
DATE RECTIVTD: Joune 7, 1973

TEST MATERIAL:  1botlle PPGy- R-Citaxh -J0
bested Undlio tedf
SUBIRCT OF ASSAY: '

To determine the degree of iceitalion the material way produce wien
applied to ine clipped intact and abraded skin of rahbiis,

METHOD QF AS5AY:

‘CThree heulthy, nosmal, «ldine rabbits wero used for tiig expermmont,. On
the day prior to the expertment 10% of the tola} body area of thu rilbhiis wns
carciully clipped free of all hair, Small animal clippers woerc uasa dince
these left the skin undisturbed. On Whe posterior of the clipped nien severs],
minos abrasions ware made so as (o penctrate the siratmmn corneun Lot nod
disinrb the derma, This is to prevent hleeding.

* 0,8 ml. of the test material was p.ltcht.d over thae seacified arenand 0.5
ml.  over the unscarified area. ‘The 2 3 2 paich avea wius covered with
Webril patches and the entire oxperiracnial avea sculed with Blenderm Surai-
cal Uape, The animals were immobilized in racks for o twenty-four hour
perioad, ’

At the oend of the tweniy-four hour contact period and sgain for |.17 cight hours
later the trc.att.d skin was evaluatend necording (0 the meihod of 12euain, as
descritied in "Appralaal of the Safely of Chemicaly in Focd, rugs and Cos-
metjes’, published by the Association of Food and Drug Officinds of the Unitad
States.,

ot

% Ihe text material was warme:d and sterilized hefore testing.
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LEBERCO LABQRAIORIES ASSAY NUMBLR 34301

Averiae:d

Exposure Fxponurs
JRISGS: Eryihemn uur!_ qu,i"s_"_a._r_ ‘!-‘m*mf_i_;_c':'{: Ti nus-llca-.!r_:i Valog;
nlaclh Skin 24 ) Y]
72 Q
Abraslad Skin 24 t]
T2 Q
Subtotal 0
kdoema Formalion
Intact Skin ' 24 0
T2 0
Abraded Skin 24 0
T2 o
i}
0
Total )
Primary Irritation = 0

SUMATANY: The test material, as subiniited, cmuaol be considered
: a primacy eritant, .

LEBERCO LABORATORIES

.'“\“\7‘\\-1_/\1-'\--—-—3 ‘Q—«.—-::.—,.‘..l it

Lrving Levensteln, Ph, D,
Director
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Memorandum
TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (CIR)
FROM: Halyna Brestawec, Ph.D.
Industry Liaison to the CIR Expert Panel
DATE: March 20, 2013
SUBJECT:

Cosmetics

Comments on the Scientific Literature Review on the Alkyl PEG-PPG Ethers as Used in

Please note that the Council has no suppliers listed for the following ingredients:

PEG-4-PPG-7C13/C15 Alcohol
Propylene Glycol Isodeceth-12
Propylene Glycol Isodeceth-4
Propylene Glycol Capreth-4
PPG-4 Trideceth-6

PPG-38 Steareth-6
PPG-9-Steareth-3
PPG-3-PEG-6 Oleyl Ether
PPG-2-PEG-11 Hydrogenated Lauryl Alcohol Ether
PPG-3-Myreth-11
PPG-3-Myreth-3
PPG-6-Laureth-3

PPG-4 Laureth-7
PPG-3-Laureth-12
PPG-3-Laureth-9
PPG-3-Isosteareth-9
PPG-2-Isodeceth-12
PPG-2-Isodeceth-9
PPG-2-Isodeceth-6
PPG-2-Isodeceth-4
PPG-14-Deceth-6

PPG-4-Deceth-4
PPG-2-Deceth-8

PPG-6 C12-18 Pareth-11
PPG-6 C12-15 Pareth-12
PPG-4 13-15 Pareth-15
PPG-8-Ceteth-10
PPG-8-Ceteth-5
PPG-8-Ceteth-2
PPG-4-Ceteth-5
PPG-2-Ceteth-20
PPG-2-Ceteth-10
PPG-2-Ceteth-5
PPG-2-Ceteth-1
PPG-1-Ceteth-20
PPG-1-Ceteth-10
PPG-1-Ceteth-5
PPG-1-Ceteth-1
PPG-10-Ceteareth-20
PPG-4-Ceteareth-12
PPG-1-Deceth-6

p-3. 4 - As the flux values for tenoxicam with and without surfactant were not significantly different, it
1s not appropriate to state that PPG-4-Ceteth-20 “actually decreased” penetration. The average
flux with the surfactant plus the standard deviation results in a value greater than the average
flux without surfactant. Therefore, these values should not be considered different.

1101 17th Street, N.W., Suite 300| Washington, D.C. 20036-4702 | 202.331.1770 | 202.331.1969 (fax) l www.personalcarecouncil.org
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Safety Assessment of Alkyl PEG Ethers as
Used in Cosmetics

Abstract

The CIR Expert Panel assessed the safety of Alkyl PEG Ethers as used in cosmetics. These ingredients primarily function in
cosmetics as surfactants, and some have additional functions as skin-conditioning agents, fragrance ingredients, and emulsion
stabilizers. The Panel reviewed available relevant animal and clinical data, as well as information from previous CIR reports;
when data were not available for individual ingredients, the Panel extrapolated from the existing data to support safety. The
Panel concluded that the Alkyl PEG ethers are safe as used when formulated to be nonirritating, 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.

Keywords
alky! peg ethers, safety, cosmetics

Introduction

This report assesses the safety of 369 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 ingredients, and the sec-pareths 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
cther as a viscosity increasing agent, and PEG-4 ditallow ether
as a skin-conditioning agent.

In 1983, the Cosmetic Ingredient Review (CIR) Expert
Panel concluded that 2 alkyl PEG ethers, laureth 4 and laureth
23, were safe as cosmetic ingredients in the present practices of
use and concentration.' In rereviewing that finding, a determi-
nation was made to include the broader group of alkyl PEG
ethers.

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 the International 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 in function. Therefore,
the entire family of alkyl PEG ethers is included in this
rereview, and the entire list 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.

In addition to the simple alkyl PEG ethers, this report also
includes mixtures of simple alkyl PEG ethers, partiaily unsa-
turated alkyl PEG ethers, branched alkyl PEG ethers, sterol-
containing PEG ethers, and dialkyl PEG ethers. These ingre-
dients are also listed in Table 1.

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
ingredients,'~® as well as the assessments that exist for some of
the base components of these ethers.””'® The previ-
ously reviewed ingredients, and component ingredients used
to evaluate safety, are listed in Table 2A. Summaries of infor-
mation 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,

'Senior Scientific Analyst/Writer

IChemist, Cosmetic Ingredient Review, NV, Washington, DC, USA
*The 2011 Cosmetic Ingredient Review Expert Panel members

*CIR Director, Cosmetic Ingredient Review, NW, Washington, DC, USA

Corresponding Author:

F. Alan Andersen, Cosmetic Ingredient Review, | 10| |7th Street, NV, Suite
412, Washington, DC 20036, USA

Email: cirinfo@cir-safety.org
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Table 1. Alkyl PEG Ethers Group

Alkyl PEG ethers

Laureth 4* (CAS Nos. 9002-92-0% 68439-50-9;
5274-68-0)
Laureth 23* (CAS No. 9002-92-0)
Laureth | (CAS Nos. 9002-92-0; 4536-30-5)
Laureth 2 (CAS Nos. 9002-92-0; 3055-93-4)
Laureth 3 (CAS Nos. 9002-92-0; 3055-94-5)
Laureth 5 (CAS Nos. 9002-92-0; 3055-95-6)
Laureth 6 (CAS Nos. 9002-92-0; 3055-96-7)
Laureth 7 (CAS Nos. 9002-92-0; 3055-97-8)
Laureth 8 (CAS Nos, 9002-92-0;, 3055-98-8)
Laureth 9 (CAS Nos. 9002-92-0; 3055-99-0)
Laureth 10 (CAS Nos. 9002-92-0; 68002-97-1;
6540-99-4)
Laureth |1 (CAS Nos. 9002-92-0; 68002-97-1)
Laureth 12 (CAS Nos. (CAS Nos. 9002-92-0;
68002-97-1)
Laureth |13 (CAS Nos. 9002-92-0; 68002-97-1)
Laureth 14 (CAS Nos. 9002-92-0; 68002-97-1)
Laureth |5 (CAS Nos. 9002-92-0; 68002-97-1)
Laureth 16 (CAS Nos. 9002-92-0; 68002-97-1)

Laureth 20 (CAS No. 9002-92-0)
Laureth 21 (CAS No. 9002-92-0)
Laureth 25 (CAS No. 9002-92-0)

Laureth 30 (CAS No. 9002-92-0)
Laureth 38 (CAS No. 9002-92-0)
Laureth 40 (CAS No, 9002-92-0)
Laureth 50*

Arachideth 20
Beheneth 2

Beheneth 5

Beheneth 10
Beheneth 15
Beheneth 20

Beheneth 25
Beheneth 30

Capryleth 4

Capryleth 5
Ceteth 1? (CAS No. 9004-95-9; 2136-71-2)

Ceteth 2* (CAS No. 9004-95-9; 5274-61-3)
Ceteth 3" (CAS No. 9004-95-9; 4484-59-7)

Ceteth 4* (CAS No. 9004-95-9; 5274-63-5)
Ceteth 5* (CAS No. 9004-95-9; 4478.97-1)
Ceteth 6* (CAS No. 9004-95.9; 5168-91-2)
Ceteth 7 (CAS No. 9004-95-9)

Ceteth 10* (CAS No. 9004-95-9; 14529-40-9)
Ceteth 12* (CAS No. 9004-95-9; 9459-75-8)

Ceteth-13 (CAS No. 9004-95-9)

Ceteth- 14" (CAS No. 9004-95-9)
Ceteth 15% (CAS No. 9004-95-9)
Ceteth |16° (CAS No. 9004-95-9)
Ceteth |7 (CAS No. 9004-95-9)
Ceteth 18 (CAS No. 9004-95-9)
Ceteth 20* (CAS No. 9004-95-9)
Ceteth 23 (CAS No. 9004-95-9)
Ceteth 24° (CAS No. 9004-95-9)
Ceteth 25% (CAS No. 9004-95-9)
Ceteth 30* (CAS No. 9004-95-9)

Ceteth 40 (CAS No. 9004-95-9)
Ceteth 457 (CAS No. 9004-95-9)

Ceteth 150 (CAS No. 2004-95-9)

Deceth 3 (CAS No. 26138-52-8)

Deceth 4 (CAS No. 26183-52-8; 5703-94-6)
Deceth 5 (CAS No. 26183-52-8)

Deceth 6 (CAS No. 26183-52-8)
Deceth 7 (CAS No. 26183-52-8)
Deceth 8 (CAS No. 26183-52-8)

Deceth 9 (CAS No. 26183-52-8)

Deceth 10 (CAS No. 26183-52-8)

Myreth 2 (CAS No. 27306-79-2)

Myreth 3 (CAS No. 27306-79-2;
26826-30-2)

Myreth 4 (CAS No. 27306-79-2;
39034-24-7)

Myreth 5 (CAS No. 27306-79-2;
92669-010-7)

Myreth 10 (CAS No. 27306-79-2)

Noneth-8

Steareth | (CAS No. 9005-00-9)

Steareth 2* (CAS No. 9005-00-9;
16057-43-5)

Steareth 3 (CAS No. 9005-00-9; 4439-32-1)

Steareth 4* (CAS No. 9005-00-9;
59970-10-4)

Steareth 5 (CAS No. 9005-00-9;
71093-13-5)

Steareth 6 (CAS No. 9005-00-9; 2420-29-3)

Steareth 7 (CAS No. 9005-00-9;
66146-84-7)

Steareth 8 (CAS No. 9005-00-9)

Steareth 107 (CAS No. 9005-00-9;
13149-86-5)

Steareth |1* (CAS No. 9005-00-9)

Steareth 13* (CAS No. 9005-00-9)

Steareth 14 (CAS No. 9005-00-9)

Steareth 15° (CAS No. 9005-00-9)

Steareth 16 (CAS No. 9005-00-9)

Steareth 20* (CAS No. 9005-00-9)

Steareth 2| (CAS No. 9005-00-9)

Steareth 25 (CAS No. 9005-00-9)
Steareth 27 (CAS5 No. 9005-00-9)
Steareth 30 (CAS No. 9005-00-9)
Steareth 40 (CAS Ne. 9005-00-9)
Steareth 50 (CAS No. 9005-00-9)
Steareth 80 (CAS No. 9005-00-9)
Steareth 100 (CAS No. 9005-00-9)
Steareth 200 (CAS No. 9005-00-9)
Trideceth 2 (CAS No. 24938-91-8)
Trideceth 3 (CAS No. 24938-91-8;
4403-12-7)
Trideceth 4
Trideceth 5 (CAS No. 24938-91-8)

Trideceth 6 (CAS No. 24938-91-8)
Trideceth 7 (CAS No. 24938-91-8)
Trideceth 8 (CAS No. 24938.-91-8)
Trideceth 9 (CAS No. 24938-91-8;
69011-36-5)
Trideceth 10 (CAS No. 24938-9|-8)
Trideceth 11 (CAS No. 24938-91-8)
Trideceth 12 (CAS No. 24938-91-8;
78330-21-9)
Trideceth |5 (CAS No. 24938-91-8)
Trideceth 18 (CAS No. 24938-91-8)
Trideceth 20 (CAS No. 24938-91-8)
Trideceth 21 (CAS No. 24938-91-8)

Trideceth 50 (CAS No. 24938-91-8)
Undeceth 3 (CAS No. 34398-01-1)

Undeceth 5 (CAS No. 34398-01-1)
Undeceth 7 (CAS No. 34398-01-1)
Undeceth 8 (CAS No. 34398-01-1)
Undeceth 9 (CAS No. 34398-01-1)

Undeceth |1 (CAS No. 34398-01-1)

Undeceth 40 (CAS No. 34398-01-1;
127036-24-2)

PEG-3 Methyl Ether (CAS No. 9004-74-4;
112-35-6)

PEG-4 Methyl Ether (CAS No. 9004-74-4)

PEG-6 Methyl Ether (CAS No. 9004-74-4)

PEG-7 Methy} Ether (CAS No. 9004-74-4)
Methoxy PEG-7 (CAS No. 9004-74-4)

Methoxy PEG- 10 (CAS No. 9004-74-4)
Methoxy PEG-16 (CAS No. 9004-74-4)
Methoxy PEG-25 (CAS No. 9004-74-4)
Methoxy PEG-40 (CAS No. 9004-74-4)
Methoxy PEG-100 (CAS No. 9004-74-4)

(continued)
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Table 1. (continued)

Alkyl PEG ether mixtures

Ceteareth-2° (CAS No. 68439-49-6)
Ceteareth-3* (CAS No. 68439-49.6)
Ceteareth-4* {CAS No. 68439-49-6)
Ceteareth-5* (CAS No. 68439-49-6)
Ceteareth-6* (CAS No. 68439-49-6)
Ceteareth-7* (CAS No. 68439-49-6)
Ceteareth-8* (CAS No. 68439-49-6)
Ceteareth-9* (CAS No. 68439-49-6)
Ceteareth-10* (CAS No. 68439-49-6)
Ceteareth-| I? (CAS No. 68439-49-6)
Ceteareth-12* (CAS No. 68439-49-6)
Ceteareth-13* (CAS No. 68439-49-6)
Ceteareth-14* (CAS No. 68439-49-6)
Ceteareth-15* (CAS No. 68439-49-6)
Ceteareth-16" (CAS No. 68439-49-6)
Ceteareth-17* (CAS No. 68439-49-6)
Ceteareth-18* (CAS No. $8439-49-6)
Ceteareth-20° (CAS No. 68439-49-6)
Ceteareth-22° (CAS No. 68439-49-6)
Ceteareth 23" (CAS No. 68439-49.6)
Ceteareth 24° (CAS No. 68439-49-6)
Ceteareth 25* (CAS No. 68439-49-6)
Ceteareth 27* (CAS No. 68439-49-6)
Ceteareth 28* (CAS No. 68439-49-8)
Ceteareth 29 (CAS No. 68439-49-6)
Ceteareth 30° (CAS No. 68439-49-6)
Ceteareth 33" (CAS No. 68439-49-6)
Ceteareth 34" (CAS No. 68439-49-6)
Ceteareth 40° (CAS5 No. 68439-49-6)
Ceteareth 50° (CAS No. 68439-49-6)
Ceteareth 55* (CAS No. 68439-49-6)
Ceteareth 60° (CAS No. 68439-49-6)
Ceteareth 80" (CAS No. 68439-49-6)
Ceteareth 100 (CAS No. 68439-49.6)
C9-11 Pareth 3 (CAS No. 68439-46-3)

C9-11 Pareth-4 (CAS No. 68439-46-3)
C9-11-Pareth-6 (CAS No. 68439-46.3)
C9-11 Pareth-8 (CAS No. 68439-46-3)
C9-15 Pareth-8 (CAS No. 157627-88-8)
C10-16 Pareth-1 (CAS No. 68002-97-1)
C10-16 Pareth-2 (CAS No. 68002-97-1)
C11-13 Pareth-6 (CAS No. 308060-94.8)
CI1-13 Pareth-9 (CAS No. 308060-94.8)
C11-13 Pareth-10 (CAS No. 308060-94-8)
CI1-15 Pareth-3 (CAS No. 6813 1-40-8)
C11-15 Pareth-5 (CAS No. 68131-40-8)
C11-15 Pareth-7 (CAS No. 6813 1-40-8)
ClI-15 Pareth-9 (CAS No. 68131-40-8)
CI-15 Pareth-12 (CAS No. 68131-40-8)
C11-15 Pareth-15 (CAS No. 68131-40-8)
C11-15 Pareth-20 (CAS No. 68131-40-8)
C11-15 Pareth-30 (CAS No. 68131-40-8)
C11-15 Pareth-40 (CAS No. 68131-40-8)
C11-21-Pareth-3 (CAS No. 246538-82-9)
Cl1-21-Pareth 10 {CAS No. 246538-82-9)
C12-13 Pareth | (CAS No. 66455-14-9)
C12-13 Pareth 2 (CAS No. 66455.14.9)
C12-13 Pareth 3 (CAS No. 66455-14.9)
C12-13 Pareth 4 (CAS No. 66455-14.9)
C12-13 Pareth 5 (CAS No. 66455-14.9)
C12-13 Pareth 6 (CAS No. 66455-14-9)
C12-13 Pareth 7 (CAS5 No. 66455-14-9)
C12-13 Pareth 9 (CAS No. 66455-14-9)
C12-13 Pareth 10 (CAS No. 66455-14-9)
C12-13 Pareth 15 (CAS No. 66455-14-9)
C12-13 Pareth 23 (CAS No. 66455-14-9)
CI2-14 Pareth 3 (CAS No. 68439-50-9)
C12-14 Pareth § (CAS No. 68439-50-9)
C12-14 Pareth 7 (CAS No. 68439-50-9)
C12-14 Pareth 9 (CAS No. 68439-50-9)

C12-14 Pareth 12 (CAS No. 68439-50-9)
C12-15 Pareth 2 (CAS No. 68131-39-5)
C12-15 Pareth 3 (CAS No. 68131-39-5)
C12-15 Pareth 4 (CAS No. 68131-39-5)
C12-15 Pareth 5 (CAS No. 68131-39-5)
C12-15 Pareth 7 (CAS No. 68131-39-5)
C12-15 Pareth 9 (CAS No. 68131-39-5)
CI12-15 Pareth 10 (CAS No. 68131-39-5)
C12-15 Pareth | | (CAS No. 68131-39-5)
Cl12-15 Pareth 12 (CAS No. 68131-39-5)
Cl12-16 Pareth-5 (CAS No. 68551-12-2)
Cl2-16 Pareth 7 (CAS No. 68551-12-2)
C12-16 Pareth 9 (CAS No. 68551-12-2)
C13-15 Pareth 2| (CAS No. 64425-86-1)
C14-15 Pareth 4 (CAS No. 6895|-67-7)
C14-15 Pareth 7 (CAS No. 68951-67-7)
C14-15 Pareth 8 (CAS No. 68951-67-7)
C14-15 Pareth || (CAS No. 68951-67-7)
C14-15 Pareth 12 (CAS5 No. 68951-67-7)
C14-15 Pareth 13 (CAS No. 68951-67-7)
C20-22 Pareth 30

C20-40 Pareth 3 (CAS No. 246538-83-0)
C20-40 Pareth 10 (CAS No. 246538-83-0)
C20-40 Pareth 24 (CAS No. 246538-83-0)
C20-40 Pareth 40 (CAS No, 246538-83-0)
C20-40 Pareth 95 (CAS No. 246538-83-0)
C22-24 Pareth 33 (CAS No. 246538-84-1)
C30-50 Pareth 3 (CAS No. 246538-85-2)
C30-50 Pareth 10 (CAS No. 246538-85-2)
C30-50 Pareth 40 (CAS No. 246538-85-2)
C40-60 Pareth 3 (CAS No. 246538-86-3)
C40-60 Pareth 10 (CAS No. 246538-86-3)
Hydrogenated Talloweth |2
Hydrogenated Talloweth 25

Partially unsaturated alky! PEG ethers

Undecyleneth é

Oleth 2* (CAS No. 9004-98-2; 5274-65-7;
95287-03-9)

Oleth 3* (CAS No. 9004-98-2; 5274-66-8;
96459-08-4)

Oleth 4* (CAS No. 9004-98-2; 5353-26-4;
103622-85-1)

Oleth §* (CAS No. 9004-98-2; 5353-27.5)

Oleth 6* (CAS5 No. 9004-98.-2)

Oleth 7* (CAS No. 9004-98-2)

Oleth 8° (CAS No. 9004-98-2; 26996-03-2;

27040-03-5)
Oleth 9* (CAS No. 9004-98-2)
Oleth |0* (CAS No. 9004-98-2)
Oleth | 1* (CAS No. 9004-98-2)
Oleth 12* (CAS No. 9004-98-2)
Oleth 15* (CAS No. 9004-98-2)

Oleth 16* (CAS No. 9004-98-2; 25190-05-0)

Oleth 20° (CAS No. 9004-98-2)
Oleth 23* (CAS No. 9004-98-2)

Oleth 40* (CAS No. 9004-98-2)
Oleth 44 (CAS No. 9004-98-2)

Oleth 45 (CAS No. 9004-98-2)
Oleth 50* (CAS No. 9004-98-2)

Oleth 82 (CAS No. 9004-98-2)

Oleth 100 (CAS No. 9004-98-2)
Oleth 106 (CAS No. 9004-98-2)
Cetoleth 2 (CAS No. 8065-81-4)

Cetoleth 4 (CAS No. 8065-81-4)
Cetoleth 5 (CAS No. 8065-81-4)
Cetoleth 6 (CAS No. 8065-81-4)
Cetoleth 10 (CAS No. 8065-81-4)
Cetoleth 11 (CAS No. 8065-81-4)
Cetoleth 15 (CAS No. 8065-81-4)
Cetoleth 18 (CAS No. 8065-81-4)
Cetoleth 20 (CAS No. 8065-81-4)

Cetoleth-30 (CAS No. 8065-81-4)
Coceth-3 (CAS No. 61791-13-7)
Coceth 5 (CAS No. 61791-13-7)

Coceth 6 (CAS No. 61791-13.7)
Coceth 7 (CAS No. 61791-13-7)
Coceth 8 (CAS No. 61791-13-7)
Coceth 10 (CAS No. 61791-13-7)

Coceth 20 (CAS5 No. 61791-13-7)
Coceth 25 (CAS No. 61791-13-7)
Palmeth 2

Talloweth 4 (CAS No. 61791-28-4)
Talloweth 5 (CAS No. 6§1791-28-4)
Talloweth 6 (CAS No. 61791-28-4)
Talloweth 7 (CAS No. 61791-28-4)
Talloweth 18 (CAS No. 61791-28-4)

(continued)
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Table I. (continued}

Partially unsaturated alkyl PEG ethers

Oleth 24 (CAS No. 9004-98-2) Cetoleth 22 (CAS No. 8065-81-4) PEG-15 Jojoba Alcohol
Oleth 25* (CAS No. 9004-98.2) Cetoleth 24 (CAS No. 8065-81-4) PEG-26 Jojoba Alcohol
Oleth 30" (CAS No. 9004-98-2) Cetoleth 25 (CAS No. 8065-81-4) PEG-40 Jojoba Aleohol

Oleth 35 (CAS No. 9004-98-2)

Branched alky! PEG ethers

Isodeceth 4 Isosteareth 8 (CAS No. 52292-17-8) C12-14 Sec-Pareth 40 (CAS No. 84133-50-6)
Isodeceth 5 Isosteareth 10 (CAS No. 52292-17-8) C12-14 Sec-Pareth 50 (CAS No. 84133-50-6)
Isodeceth 6 Isosteareth 12 (CAS No. 52292-17-8) PEG-7 Propylheptyl Ether
Isolaureth 3 (CAS No. 39365-90-7) Isosteareth |5 (CAS No. 52292-17.8) PEG-8 Propylheptyl Ether
Isolaureth 6 (CAS No. 39365-90-7) Isosteareth 16 (CAS No. 52292-17-8) Hexyldeceth-2 (CAS No. 52609-19-5)
Isolaureth 10 {CAS No. 39365-90-7) Isosteareth 20 (CAS No. 52292-17-8) Hexyldeceth-20 (CAS No. 52609-19-5)
Isomyreth 3 Isosteareth 22 (CAS No. 52292-17-8) Octyldodeceth 2 (CAS No. 32128-65-7)
Isomyreth 9 Isosteareth 25 (CAS No. 52292-17-8) Octyldodeceth 5 (CAS No. 32128-65-7)
Isoceteth 5 (CAS No. 69364-63-2) Isosteareth 50 (CAS No. 52292-17-8) Octyldodeceth 10 (CAS No. 32128-65-7)
Isoceteth 7 (CAS No. 69364-63-2) Cl1-15 Sec-Pareth 12 (CAS No. Octyldodeceth 16 (CAS No. 32128-65-7)

68131-40-8)
Isoceteth 10 (CAS No. 69364-63-2) C12-14 Sec-Pareth 3 (CAS No. 84133-50-6) Octyldodeceth 20 (CAS No. 32128-65-7)
Isoceteth 12 (CAS No. 69364-63-2) C12-14 Sec-Pareth 5 (CAS No. 84133-50-6) Octyldodeceth 25 (CAS No. 32128-65-7)
Isoceteth 15 (CAS No. 69364-63-2) C12-14 Sec-Pareth 7 (CAS No. 84133-50-6) Octyldodeceth 30 (CAS No. 32128-65-7)
Isoceteth 20 (CAS No. 69364-63-2) C12-14 Sec-Pareth 8 (CAS No. 84133-50-6) Decyltetradeceth 5
lsocetath 25 (CAS No. 69364-63-2) C12-14 Sec-Pareth 9 (CAS No. 84133-50-6) Decyltetradeceth 10
Isoceteth 30 (CAS No. 69364-63-2) C12-14 Sec-Pareth 12 (CAS No. Decyltetradeceth |5

84133-50-6)
Isosteareth 2 (CAS No. 52292-17-8) C12-14 Sec-Pareth 15 (CAS No. Decyltetradeceth 20

84133-50-6)
Isosteareth 3 (CAS No. 52292-17-8) C12-14 Sec-Pareth 20 (CAS No. Decyltetradeceth 25

84133-50-6)
Isosteareth 5 (CAS No. 52292-17-8) C12-14 Sec-Pareth 30 (CAS No. Decyltetradeceth 30

84133-50-6)

Sterol-containing PEG ethers

Laneth 5° (CAS No. 61791-20-6) Laneth 25° (CAS No. 61791-20-6) Hydrogenated Laneth 5
Laneth 10 (CAS No. 61791-20-6) Laneth 40 (CAS No. 61791-20-6) Hydrogenated Laneth 20
Laneth 15 (CAS No. 61791-20-6) Laneth 50 (CAS No. 61791-20-6} Hydrogenated Laneth 25
Laneth 16" (CAS No. 61791-20-6) Laneth 60 (CAS No. 61791-20-6)

Laneth 20 (CAS No. 61791-20-6) Laneth 75 (CAS No. 61791-20-6)

Dialkyt PEG ethers

Hydrogenated Dimer Dilinoleth 20 Hydrogenated Dimer Dilinoleth-80 Steareth 60 Cetyl Ether (CAS No.

9005-00-9)

Hydrogenated Dimer Dilinoleth 30 PEG-4 Distearyl Echer PEG-4 Ditallow Ether

Hydrogenated Dimer Dilinoleth 40 PEG-Cetyl Stearyl Diether PEG-16 Cetyl/Oleyl/Stearyl/Lanolin Alcohol
Ether

Hydrogenated Dimer Dilinoleth 60

* Ingredient has been reviewed previously.
® Jf a CAS No. is not given, there was none found.

Table 2A. Previously Reviewed and Component Ingredients

Ingredient Conclusion Reference

Previously Reviewed

Ceteareth-2, -3, -4, -5, -6, -7, -8, -9, -10, -1, - 12, -13, - 14, -15, - 16, -17,  Safe as used g
-18,-20,-22, -23, -24, -25, -27, -28, -29, -30, -33, - 34, -40, -50, -55, -60,
-80, -100

{continued)
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Table 2A. (continued)
Ingredient Conclusion Reference
Ceteth-1, -2, -3, 4, -5, -6, -10, - 12, -14, -15, -16, -20, -24, -25, -30, -45  Safe as used 3
Laneth-3, -16, -2§ Safe for topical application 8
Laureth-4, -23 Safe as used :
Oleth-2, -3, -4, -5, -6, -7, -8, -9, -10, -1, -12, -18§, -16, -20, -23, -25, -30,  Safe as used 4
-40, -44, -50
Steareth-2, -4, -6, -7, -10, -| 1, -13, -1§, -20 Safe as used s
Components
PEGs; Triethylene Glycol and Polyethylene Glycols (PEGs))-4, -6, -7, -8,  Safe as used s
+9,-10,-12,-14, -16,-18, -20, -32, -33, -40, -45, -55, -60, -7§, -80, -90,
-100, -135, -150, -180, -160M, -180M and any PEG > 4
Behenyl Alcohol Safe as used -
Cetearyl Alcohol Safe as used B
Ceryl Alcohol Safe as used 12
Cholesterol Safe as used "
Coconut Alcohol Safe as used "
Isostearyl Alcohol Safe as used 12
jojoba Alcohol Safe as used 13
Lanolin Alcohol Safe for topical application s
Methy! Alcohol Safe as used to denature alcohol 16
Myristyl Alcohol Safe as used 12
Octyl Dodecanol Safe as used 0
Oleyl Alcohol Safe as used 0
Stearyl Alcohol Safe as used 1o
Special Report on Ethylene Glycol and its Ethers It was found that metabolites of ethylene glycol 7
moncalkyl ethers are repro and developmental
toxins; in general, however, the metabolites of
concern are not expected to be formed in cosmetic
formulations that contain polymers of ethylene glycol.
The toxicity of the metabolites is inversely
proportional to the length of the alkyl chain; eg,
2-butoxyethanol is not a reproductive toxicant
Table 2B. Summaries of Information Provided in Previous Reports
Ingredient Parameter Evaluated Outcome Reference
Previously Reviewed Ingredients
2

Ceteareths

Method of manufacture

Animal toxicology

Dermal irritation/sensitization

Ocular irritation
Repro/developmental toxicity

Genotonxicity

carcinogenicity
Clinical assessment of safery

Important discussion items

Surfactants prepared by ethoxylation of fatty alcohol mixtures with
ethylene oxide

No data

Formulation containing (0% ceteareth-15 was minimally irritating to
rabbit skin

Ceteareth 15: 10%, not irritating

Considered unlikely to cause reproductive or teratogenic effects, based
on chemical and structural characteristics

Neo data

No data

Ceteareth 1S: formulations w/1.35%- 5%, essentially nonirritating to
irritating

Ceteareth 15: formulation w/l.25%, not a sensitizer

Ceteareths, particularly cetereth 20, enhance drug absorption; care
should be taken when creating formulations, especially those for use
on infant skin; ceteareth preparations should not contain |,4-dioxane
or ethylene oxide, which are possible oxidation produces; in that
ceteareths are PEG compounds, stated that ceteareths should not be
used on damaged skin — no longer applicable due to new PEGs
conclusion

(continued)
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Table 2B. (continued)

Ingredient Parameter Evaluated QOutcome Reference

Cenclusion safe as used

Ceteths Method of manufacture By the ethoxylation of cetyl alcohol with the ingredient’s corresponding :
number of moles of ethylene oxide

Impurities Peroxides were found in ceteth-20; peroxide formation rate, when
expressed in terms of peroxide number, was inversely proportional to
the concentration of ceteth-20; in terms of absolute concentration of
peroxides, peroxide content was proportional to PEG concentration

Animal toxicology Oral LDgq (rats): ceteth-2, >25 glkg; ceteth-10, 2.5-3.5 gikg; ceteth-20,
3.59 gikg

4-Wk dermal: ceteth-2 (2.5%, rabbits; 3%, rats): no systemic toxicity,
moderate erythema in rabbits

Dermal irritation/sensitization Ceteth 2: | and 5%, erythema and edema, > 10%, thickening of the skin;
formulation w/2.5%, minimal irritation; ceteth-10: | and 5%, erythema
and edema, > | 0%, thickening of the skin

Qcular irritation Ceteth 2, formulation w/2.5%, not irritating

Repro/developmental toxicity Considered unlikely to cause reproductive or teratogenic effects, based
on chemical and structural characteristics

Genotoxicity Ceteth 20: enhanced transposition of Tn? in E. coli

Carcinogenicity No data

Clinical assessment of safety No data

Important discussion items  Should not conrain |,4-dioxane or ethylene oxide, which are possible
oxidation preducts; addressed use in inhalation products

Conclusion Safe as used

Laneths Method of manufacture Lanolin alcohol can be reacted with an appropriate molar concentration s
of ethylene oxide in an exothermic, addition reaction to generate the
desired laneth; the lanolin alcohols are melted and then agitated in the
presence of ethylene oxide gas at 130-180°C; sodium methoxide may
be used as a catalyst in this process; the product s refined by bleaching
with hydrogen peroxide followed by vacuum stripping and filtration

Animal toxicology oral LD, (rats); laneth-5, >25 mL/kg; laneth-16, 9.33-12.2 mL/kg, 2.15 ¢f
kg; laneth-25, >3 gikg

Dermal irritation/sensitization Primary irritation index (Pll) (max=8; rabbits):lanech-5, 0.5 (10%), 0.8-
1.3 (100%); laneth-16, 1.0 (10%), 1-2.43 (100%); laneth-25, 0.04 (10%),
3.83 (100%)

Ocular irritation Laneth 5: 10%, nonirritating; 100%, non- to minimally irritating; laneth-16:
100%, non- to minimally irritating; formulations wi35%, practically
non- to minimally irritating; laneth-25: 100%, minimally irritating

Repro/developmental toxicity No data

Genotoxicity No data

Carcinogenicity No data

Clinical assessment of safety  Laneth 5; 50%, not an irritant, mild fatiguing agent; laneth-16, 50%, not an
irritant, fatiguing agent; laneth-25, 50%, not an irritant

Lanech 5: 50%, not a sensitizer; laneth-}6, 50%, not a sensitizer; laneth-
25, 50%, not a sensitizer

Important discussion items Discussion not included in report

Conclusion Safe for topical application

Laureths Chemicals that may be Special grades of laureth-4 may have butylated hydroxyanisole (BHA) !

present

ADME

{0.05%) and citric acid (0.01%) added; laureth-23 may have BHA
(0.01%) or citric acid (0.005%) added; lauryl alcohol is a mixture of
fatty alcohols containing 55%-64% dodecanol and 21%-28% tetrade-
canol with up to |3% hexadecanol, 5% decanol, 5% octadecanol, and
0.4% octanol; the laureths may contain unreacted ethylene oxide that
is not completely purged from the system; a reaction product of
ethoxylation, | 4-dioxane, may also be present in trace amounts

In general, alky! 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

{continued)
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Table 2B. (continued)
Ingredient Parameter Evaluated Qutcome Reference
Animal toxicology Acute oral: undiluted laureth-4, practically nontoxic (rats and mice);
LDsgp: laureth-23, 7.8-9.4 g/kg (rats) and 3.5-4 g/kg (mice); acute dermal
LDse: »no mortality w/formulations containing <17% laureth-4
Dermal irritation/sensitization Laureth 4: 100% or formulation w/1.8%, not a primary skin irritant
(rabbits)
Ocular irritation Laureth 4: 100%, moderately irritating: 10 and 20%,minimally (unrinsed)
to nonirritating (rinsed); formulation w/17%, irrication scores of 33/
110 at | hand 5/110 at 24 h; laurech-23; 100%, slight conjunctival
effect; formulation w/4%, mild transient conjunctivitis and iritis
Repro/developmental toxicity Laureth 4: 6% in 52% ethanol and water, not teratogenic or embryotoxic
{rats or rabbits), not a reproductive or fetal toxicant {rats)
Genotoxicity No data
Carcinogenicity No data
Clinical assessment of safery  Laureth 4: 100%, not an irritant; laureth-23; 100%,not an irritant
Laureth 4: 100%, not a sensitizer; laureth-23, 25%, not a sensitizer
Laureth 4: 6% in 52% ethanol, or formulation w/1.8%, not phototoxic;
laureth-23: 25% or formulations w/0.899%, not phototoxic
Important discussion items No relevant items identified
Conclusion Safe as used
Oleths Method of manufacture Manufactured by the ethoxylation of oleyl alcohol with the ingredient’s 4
corresponding number of moles of ethylene oxide
Animal toxicology Oral LDgo: oleth-10, >5 gifkg (rats)
90-Day feeding study: oleth-20 (rats), no systemic toxicology; oleth-20
{dogs), hepatic lesion suggestive of a toxic etiology, | dog fed 0.64%
Dermal irritation/sensitization Cleth 10: 100%, occlusive, minimally irritating; oleth-20: 10%, dosed
patch, primary dermal irritant; 50%, open patch, minimally irritating
Ocular irritation Oleth 10: 100%, moderate irritant; oleth-20: 70% active, moderate irri-
tant; 50%: moderate irritant
Repro/developmental toxicity Considered unlikely to cause reproductive or teratogenic effects, based
on chemical and structural characteristics
Genotoxicity No data
Carcinogenicity No data
Clinical assessment of safety  Oleth 10: 21 day cumulative irritation study, formulation w/3%,
cumulative irricant in 3/8 participants
important discussion items Oleths may increase permeability of the stratum corneum as
demonstrated in vitro; should not contain |,4-dioxane or ethylene
oxide, which are possible oxidation products; addressed use in inha-
lation products
Conclusion Safe as used
Steareths Method of manufacture Are prepared by reacting ethylene oxide with stearyl alcohol ¢

Animal toxicology

Dermal irritation/sensitization

Ocular irritation

Repro/developmental toxicity
Genotoxicity
Carcinogenicity

Oral LD50 (rats):steareth-2, | 6 glkg (unspecified concentration)), =21 g/
kg (25% in corn oil or 40% in water); formulations with < 2.75%
steareth-2, >5 g/kg; steareth-10, 2.9 ghkg (unspecified concentration);
steareth-20, ~ 1.9 g/kg (unspecified concentration), ~ 2.1 gfkg (25% in
corn oil or distilled water); formulation containing 1,.5% steareth-20,
>0 ml/kg

3 Months dermal: formulation containing 4% steareth-20 (rabbits), no
systemic toXicity, some derral irritation

Steareth 2, <60% and in formulation w/<2,75%, mildly irritating at most;
steareth- 10, 60%, mild irritant; steareth-20, 60%, mild irritant, in for-
mulations w/<5%, moderate irritant at most

steareth-20: unspecified concentration, moderate irritant; 60%, minimal
irritant

No data

MNo data

A structurally updefined polyoxyethylene alkyl ether was neither a
carcinogen nor a tumor promoter in a mouse skin painting study

{continued)}
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Table 2B. (continued)

Ingredient Parameter Evaluated Outcome Reference

Clinical assessment of safety  Steareth 2: 60%, not a primary irritant, formulation wf0.6%, mild irritant;
steareth-10 and steareth 20, 60%, not a primary irritant
Steareth-2 and steareth-20: not primary sensitizers
Formulation w/2.7% steareth-2 and 2.25% steareth-20, not phototoxic;
formulation containing 4% steareth 20, not phototoxic
Important discussion items No relevant items identified

Conclusion safe as used
Components
PEGs ADME In metabolism studies with rats, rabbits, dogs, and humans, the lower s
molecular weight PEGs were absorbed by the digestive tract and
excreted in the urine and feces; the higher molecular weight PEGs
were absorbed more slowly or not at all; eg PEG-8 is rapidly absorbed
by the gastrointestinal (Gl) tracts of several mammalian species and
excreted primarily in the urine with less excretion in the feces, and
PEG-150 in water was not absorbed from the Gl tract of humans
Animal toxicology oral LDgg: 15-22 g/kg (rodents), higher mol wts less toxic than lower mol
wis, iv. LDsy: 7.3-9.5 g/kg (rodents)
13-wk oral: PEG-8, <5.6 g/kg/day, no systemic toxicity (rats)
inhalation: PEG-75, < 1003 mg/m’, little or no toxicity (rats)
Dermal irritation/sensitization PEGs: not irritating to rabbits or guinea pigs
PEG-75: not a sensitizer
Ocular irrication Mild, transient irritation
Repro/developmental toxicity MNo biologically significant embryotoxicity or teratogenicity
Genotoxicity Negative: Ames assay, CHO cell mutation assay, in vivo bone marrow
assay, dominant lethal assay, mouse forward mutation assay, SCE assay
Carcinogenicity PEG-8: when used as a solvent control, not carcinogenic w/oral, i.p., or
s.c. admin
Clinical assessment of safety PEG-6, PEG-8: mild case of immediate hypersensitivity; PEG-8: not a
sensitizer
Use of antimicrobial creams w/PEG vehicle have been associated wirenal
toxicity when applied to burned skin; margin of safety (MOS) ranged
from 113 to >2600
Important discussion items Discussed the use of PEGs with damaged or burned skin {this is no longer
an issue); should not contain | ,4-dioxane or ethylene oxide, which are
possible oxidation products; aerosol boiler plate
Conclusion Triethylene Glycol and Polyethylene Glycols (PEGs))-4, -6, -7, -8, -9, -10,
-12,-14, -16, -18, -20, -32, -33, -40, -45, -55, -60, -75, -80, -90, -100, -
135, -150, -180, -160 M and -180 M and any PEG > 4 are safe in the
present practices of use and concentration
Behenyl Alcohol Animal toxicology No data 12
Dermal irritation/sensitization No data
Ocular irritation 1%, transient conjunctival irritation
Repro/developmental toxicity No data
Genotoxicity No data
Carcinogenicity No data
Clinical assessment of safety No data
Important discussion items No relevant items identified
Conclusion Safe as used
Cetearyl Alcohol Animal toxicology No data 12
Dermal irritation/sensitization Formulation w/3%, mildly irritating (rabbits)
Ocular irritation Formulation wf3%, not irritating
Repro/developmental toxicity MNo data
Genotoxicity No data
Carcinogenicity No data

Clinical assessment of safety  Formulation w/3%: not a sensitizer
Important discussion items No relevant items identified
Conclusion Safe as used

{continued)
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Table 2B. (continued}

Ingredient Parameter Evaluated Outcome Reference
Cetyl Alcohot ADME In general, long-chain aliphatic alcohols, such as cetyl aleohol, are oxi- 2

Animal toxicology

Dermal irritation/sensitization

Ocular irritation

mucosal irritation
Repro/developmental toxicity
genotoxicity

Carcinogenicity

Clinical assessment of safety

Important discussion items
Conclusion
Cholesterol ADME

Animal toxicology

Dermal irritation/sensitization
Ocular irritation
Repro/developmental toxicity

Genotoxicity

Carcinogenicity

dized to their corresponding fatty acids in mammalian tissues; in rats
administered radioactive cetyl alcohol by either stomach tube or
thoracte duct fistulas, most of the radicactivity was found in the
thoracic duct lymph, indicating good absorption; some of the cetyl
alcohol was eliminated unchanged in waste products, but most of the
cetyl alcohol was oxidized to palmitic acid and incorporated into
triglycerides and phospholipids

Oral LDgg(rats): >8.2 gfikg; formulations w/<4%, no toxic effects; dermal
LDsg: >2.6 glkg; formulation w/5%, 2 g/kg;

Inhalation: é-h exposure, 26 ppm (rats, mice, guinea pigs), slight irritation
of mucous membranes, but no signs of systemic toxicity or mortality; 6
h exposure, 2220 mg/m’, 100% mortality

Short-term dermal: 20 day, |1.8%, Sx/day, exfoliative dermatitis, para-
keratosis, hyperkeratosis (rabbits); 30 day, 30% in methyl alcohol and
propylene glycol, dermal infiltrates of histocytes

3 mos dermal study: formulations w/20%, well-defined erythema, mild
edema, no systemic toxicity (rabbits)

Undiluted, minimally to slightly irritating; formulations wf2-4%, no to
well-defined erythema and edema

Formulations w/<6.36%, mostly nonirritating

2%: Not irritating to genital mucosa of rabbits

No data

Negative, Ames test

No data

100%: not irritating; formulations w/2%-11.5%,:at most, mild irritants

Formulations w/1-8.4%, not sensitizers

30%: 11.2% of Eczema patients (pop. 330) had allergic reactions

Formulations w/|%-4%, not photosensitizers

No relevant items identified

Safe as used

Found in all animals, is 2 membrane component and an important
metabolic precursor of certain hormones, vitamins, and steroidal
compounds; is a component of skin surface lipids and sebum; the
normal metabolism and excretion is well understood in man and
animals; upon ingestion, cholesterol is incorporated into cell
membranes, further metabolized into plasma lipoproteins, bile salts,
and steroid hormones, metabolized by gut bacteria, or excreted via
the skin, urine, and as neutral fecal steroids.

4 wk oral study: 1%, reversible hepatic changes (mice)

Undiluted, no irritating (rabbits); formulation w/|.7%, slight irritant

Formulations wi1.7-6%, at most, minimal irritants

Sc admin of 5-15 mg in 2 ml vegetable oil to albino rats on days 8-14 of
gestation resulted in 37-57% of the pups having abnormal palates;
palatal abnormalities were also observed in Sprague-Dawley rats
dosed with |5 and 20 mg on days 7-14 of gestation

capable of crossing the placental barrier in several mammalian species,
including rats, rabbits, baboons, and man. It is synthesized by the
placenta as well as by the fetus

Negative, Ames test, bacterial mutagenicity/genotoxicity assay,
transformation assay, mammalian cell DNA inhibition test

Some auto-oxidation products have mutagenic activity; some metabo-
lites induce Syrian hamster embryo cell transformation

Not established as a promoter, cocarcinogen, or total carcinogen

{continued)
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Table 2B. (continued)

Ingredient

Parameter Evaluated

Qutcome Reference

Coconut Alcohol

Isostearyl Alcohol

Jojoba Alcohol

Clinical assessment of safety
Important discussion items
Conclusion

Animal toxicology

Dermal irritation/sensitization
Ocular irritation
Repro/developmental toxicity
Genotoxicity

Carcinogenicity

Clinical assessment of safety
important Discussion items

Conclusion
Animal toxicology
Dermal irritation/sensitization

Ocular irritation
Repro/developmental toxicity
Genotoxicity

Carcinogenicicy
Clinical assessment of safety

Important discussion items
Conclusion
Animal toxicology

Dermal irritation/sensitization
Ocular irritation
Repro/developmental toxicity
Genotoxicity

Carcinogenicity
Clinical assessment of safery

Important discussion items

Conclusion

Results have varied in rat studies: not a colon cancer promoter in one
study when administered after initiation with N-methyl-N'-
nitrosoguanidine, it was a dietary cocarcinogen with 1,2-
dimethylhydrazine, and dietary cholesterol had a protective effect in
N-methyl-N-nitrosourea-induced colon cancer

Formulations w/|.4%-6%, not irritants, sensitizer, or photosensitizers

Discussion not in report

Safe as used

No data

No data

No data

No data

No data

No data

No data

Toxicity and use profiles expected to be similar to coconut oil, coconut
acid, hydrogenated coconut oil, hydrogenated coconut acid;
addressed use in inhalation products; possible issues with botanicals

Safe as used

Oral LDgg: >20 g/kg (rats); formulations wi25-27%, >15 gikg 12

Formulation w/5%: mild irritant (rabbits); formulation w/25-27%: barely
perceptible erythema

0.2%-5%: not a sensitizer

Formulations w/S and 10%, transient irrication; formulations w/25-27%,
minimal to mild irritation

No data

No data

No data

100%: Not irritating; formulations w/25-28%, not irritating; deodorant
formulation w/ 5%, severe irritation in a 2|-day cumulative study

25% in 95% isopropyl alcohol: not a sensitizer; formulations w/5%:
sensitization reactions occurred

No relevant items identified

Safe as used

Oral LDgg: 50 ml/kg (mice) =

|5- and 30-Day dermal studies: |2.5%, some erythema and edema, very
slight incrassination of the epidermal germinative zone

10%: Not a primary skin irritant (marmots); 12.5, 25 and 50% {15 and 30-
day studies): irritation scores of 0-0.5, 0.2-0.8, and 0.4-1.8

10%: Not a sensitizer (marmots)

12%, 25%, and 50%: some conjunctival reaction, cleared within 24 h;
jojoba mixture w/35%, nonirritating in vitro

No data

Negative, <40.0 nl/plate and 35%, Ames test

No data

10%, 100%: not an irritant; jojoba mixture w/35%, not an irritant

Jojoba mixture w/35%: not a sensitizer

10%, 100%, jojoba mixture wi35%: not phototoxic

May be a penetration enhancer, care should be taken in formulating
products that may contain this ingredient in combination with any
ingredient whose safety was based on fack of dermal absorption, or
when dermal absorption was of concern; addressed use in inhalation
products; possible issues with botanicals

Safe as used

{continued)
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Table 2B. (continued)
Ingredient Parameter Evaluated Outcome Reference
Lanolin Alcohot impurities Small amounts of detergent may be present in lanolin extract from 7
scouring of the wool; |,4-dioxane, may also be present in trace
amounts; traces of the sodium methoxide catalyst and its degradation
products may remain in the finished product; antioxidants such as BHT
and a-tocopherol may be present as stabilizing additives; trace metals
and pesticides from the fleece may also be found
Animal toxicology Oral LDgg: $2.1 to »42.7 glkg (rats)
Dermal irritation/sensitization 50% or 100%: mildly irritating, at most (rabbits)
Ocular irritation 50%: at most, a very slight irritant or mild transient irritant
Repro/developmental toxicity No data
Genotoxicity No data
Carcinogenicity No data
Clinical assessment of safety  100%: Not an irritant
3 Retrospective studies w/dermatology patients: incidence of
hypersensitivity ranged from 0.7-2.38%; removal of free fatty lanolin
alcohols reduced incidence of hypersensitivity by 96%
Important discussion items Discussion not included in report
Conclusion Safe for topical application
Methyl Alcohol ADME In humans and animals, methyl alcohol is readily absorbed from the te

Myristyl Alcohol

Animal toxicology

Dermal irritation/sensitization
Ocular irritation

Repro/developmental toxicity
Genotoxicity

Carcinogenicity
Clinical assessment of safety

Important discussion items

Conclusion
Animal toxicology

gastrointestinal and respiratory tract and through the skin; the mean
rate of absorption through human skin was 0.192 mg/em?fmin; the
peak rate of absorption through human cadaver skin was reached with
30 min of exposure; only 2% of the dose was absorbed; the remainder
was volatilized; the high water miscibility of methy! alcohol allowed
distribution throughout all organs and tissues in direct relation to the
body’s water compartment; hepatic metabolism in humans accounted
for 90-95% of the elimination of methyl alcohol, and the route of
metabolism was methyt alcohol to formate to carbon dioxide and
water.

Only nonhuman primate species present a model of acute human methyl
aleohol toxicity; lethal dose for rhesus monkey: 3 gfkg

Oral LDgy: 5.6 gikg (rat); 7.3-15.3 g/kg (mouse); dermal LDy, 15.8 g/kg
(rabbits); inhalation LCsp: 64 to > 145 g/kg (rats), 33.6 gikg (cats), 61.
g/kg (mice)

Short-term inhafation:4 wks, <6500 mg/m® (cynomolgus monkey); 6
wks, < 10 gikg no pulmonary changes (rats)

Ocutar toxicity to nonhuman primates after systemic exposure following
administration by various routes is well documented

No data

100%: Necrosis of corneal epithelium in one study; moderate irritant in
vivo and in vitro

Inhalation: maternal NOEL 10 000 ppm, teratogenic NOEL, 5000 ppm;
oral admin: £5.2 mL/kg, no maternal toxicity (rats)

Mutagenic effects: RK* mutatest; negative: Ames test, Syrian hamster
embryo cell transformation assay, micronucleus test

no data

Toxicity in humans is due to the metabolism of the alcohol to formate
and formic acid; can cause severe metabolic acidosis, blindness, and
death, and all routes of exposure were toxicologically equivalent

Closed patch test: 0.7%: no irritation; 5%: slight irritation; 7 and 70%,
positive reactions

Because of toxicity, Panel did not state whether methyl alcohol is safe or
unsafe as a solvent

Safe as used to denature alcohol

Oral LDy (rats): =8 g/kg: formulation wf0.8%, >5 gfkg, dermal LDsq:
formulation w/0.8%, >2 glkg

Inhalation: 3%, { h, ataxia and moderate nasal irritation in all animals 10
min after exposure, no mortality

(continued)
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Table 2B. (continued)

Ingredient

Parameter Evaluated

Outcome Reference

QOectyl Dodecanol

Oleyl Alcohol

Stearyl Alcohol

Dermal irritation/sensitization
Ocular irritation

Repro/developmental toxicity
Genotoxicity

Carcinogenicity

Clinical assessment of safety

Important Discussion items
Conclusion
Animal toxicology

Dermal irrication/sensitization

Oecular irritation
Repro/developmental toxicity
Genotoxicity

Carcinogenicity

Clinical assessment of safety

Important discussion items
Conclusion

Animal toxicology

Dermal irritation/sensitization

Ocular irritation

Repro/developmental toxicity
Genotoxicity

Carcinogenicity

Clinical assessment of safety

Important discussion items
Conclusion
ADME

Animal toxicology

Dermal irritation/sensitization

Formulation w/0.8%, nonirritating (rabbits)

Formulation w/0.8%: not irritating; formulation w/3%: mildly irritating
(rinsed eyes), moderately irritating (unrinsed eyes)

No data

No data

No data

Formulations w/0.1-0.25%, not irritants; formulations w/0.25-0.8%, not
irritating in a 4-wk clinical study

Formulations w/0.1%-0.25%, not sensitizers

Formulation w/0.1%, not a photosensitizer

No relevant items identified

Safe as used

Oral LDsg (rats): >S5 glkg, undiluted; formulation w/10.2%, >25 g/kg; L
dermal LDgq: >3 gikg

100%: Irritation score of 0-1.13/4 (rabbits); 30%: irritation score 0/4
(rabbits); formulations w/4 and 10.2%, mild irritation, at most;
technical grade: moderate to severe irritation (rabbits, guinea pigs,
rats), no irritation {swine, humans)

100%: irritation score of | or 4/110 (24 h)

No data

No data

No data

100%: Mild irritation in [/40 participants; undiluted technical grade: no
irritation; formulations wf3%-10.2%: essentially nonirritating

Screening patch tests for contact sensitization in large populations:
incidence rate of 0.36% (6/1664)

Formulation w/10.2%: not phototoxic or photoallergenic

No discussion

Safe as used

oral LDgy: formulations wi8 or 20%, > 10 g/kg 0

100%: Slightly to moderately irritating (rabbits): 25%: no to low irritation;
10%: nonirritating (rabbits); formulations w/8-20%, mild irritation, at
most; formuladion w/1.5%, irritating (rat and mice); technical grade:
moderate to severe irritation (rabbits, guinea pigs, rats), no irritation
(swine, humans})

100%: essentially non- to minimally irritating; formulations wfl.5%-20%,
no or minimal transient irritation

No data

No data

No darta

Undiluted technical grade: no irritation; formulations w/2.5%-20%, non-
to mildly irritating

Formulations wi2.5%- 1 2.7%, not sensitizers

Screening patch tests for contact sensitization in large population:
incidence rate of 0.6% (10/1664)

Formulations w/2.5%-8%, not photosensitizing

Diluted hair dye product w/l.5%, not an ocular irritant

Discussion not included in report

Safe as used

Found naturally in various mammalian tissues; readily converted to
stearic acid, another common constituent of mammalian tissues;
results from several studies indicate that stearyl alcohol is poorly
absorbed from the Gl tract

oral LDs: >8 glkg;

3 Months dermal study: formulations w/8%.some dermal effects,, no
systemic toxicity (rabbits)

100%: minimal to mild primary skin irritant (rabbits)

Formulation w/24%: not a sensitizer

{continued)
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Table 2B. (continued)

Ingredient

Parameter Evaluated

Outcome Reference

Ocular irritation
Repro/developmental toxicity
Genotoxicity

Carcinogenicity

No data

100%: mildly irritating

Negative: Ames test
did not promote tumor formation in mice when tested with

dimethylbenz[a]anthracene

Clinical assessment of safety

100%: produced mild irritation in 1/80 participants; formulations w/| 4%-

24% were non- to slightly irritating

Formulations w/l4%-2%, not sensitizers

Screening patch tests for contact sensitization in large population:;
incidence rate of 0.51% (19/3740)

Important discussion items
Conclusion
Special Report on
Ethylene Glycol and

Discussion not included in report

safe as used

Repro/developmental toxicity It was found that metabolites of ethylene glycol monoalkyl ethers are
repro. and developmental toxins; in general, however, the metabolites

its Ethers of concern are not expected to be formed in cosmetic formulations
that contain polymers of ethylene glycol;. The toxicity of the
metabolites is inversely proportional to the length of the alkyl chain;
eg, 2-butoxyethanol is not a reproductive toxicant
Chemistry Each of the methoxy PEGs and PEG methyl ethers (2 Inter-

Definition and Structure

Alkyl PEG ethers. An alkyl PEG ether is the reaction product
of an alkyl alcohol and 1 or more equivalents of ethylene
oxide.!”

Q
Alkyl grOUP\OH + n (Q) ——m= Alkyl group \Of\/O)H
n
alkyl aloohol 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 equiv-
alent of ethylene oxide:

Laureth-1
OH
HyC VN NG N NN 0/\/
\ . J e
alkyt end ethylene glycol end

hydrophobiciipophiliic hydraphillichipophobic

Laureth 3 (ie, 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 2 ethylene glycol units:

Laureth-3
o) OH
H3C /\/\/\/\/\/\0/\1\/ \/2\0/?/
\. AN J
Y Y
alkyl end ethylene glycol end

hydrophobicflipophillic hydrophillic/lipophobic

national Nomenclature Cosmetic Ingredient [INCI} naming
conventions that both mean a methyl group attached to a vari-
able length PEG chain); capryleths (8 carbon chains with a
variable PEG); noneths (9 carbon chains with a variable PEG);
deceths (10 carbon chains with a variable PEG); undeceths (11
carbon chains with a variable PEG); laureths (12 carbon chains
with a variable PEG); trideceths (13 carbon chains with a vari-
able PEG); myreths (14 carbon chains with a variable PEG);
ceteths (16 carbon chains with a variable PEG); steareths
(18 carbon chains with a variable PEG); arachideth 20 (20
carbon chains with a 20-unit PEG chain); and beheneths (22
carbon chains with a variable PEG) follow this simple struc-
tural motif, as shown above for laureth 3 (and in more detail in
Table 3).

The European Commission’s Scientific Committee on Con-
sumer Products (SCCP) opinion on polidocanol (laureth 9)
stated that these ingredients describe a class of alcohol ethox-
ylates with an average alkyl chain of 12 to 14 carbon atoms and
an ethylene oxide chain of 9 ethylene oxide units.'® To describe
these alcohol ethoxylates, both the alkyl chain length and the
number of ethylene oxide units are given, for example C;5.14
AEg. 2. This terminology will be used to describe laureth ana-
logs for which safety test data were available.

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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Table 3. Structures and Physical Properties {unless otherwise noted, these values were calculated)'®

Methoxy PEG-n [ PEG-n Methyl Ethers {a methyl group attached to a variable length PEG chain)

General Structure:

HsC 0. -
n

n = the average number of ethylene glycol units (eg, PEG-7 Methyl Ether {or Methoxy PEG-7) is when n = 7)

INCI Name Molecular Weight M.P./BP. logKomw
PEG-3 Methyl Ether (CAS No. 9004-74-4; | 12-35-6) 164.2 -44{249°C (exp) -0.74
PEG-4 Methyl Ether (CAS No. 9004-74-4) 20825 62/291 °C -1.73
PEG-6 Methyl Ether (CAS No. 9004-74-4) 296.36 120/367 °C -2.28
PEG-7 Methyl Ether (CAS No. 9004-74-4) 34041 149/404 °C -2.55
Methoxy PEG-7 (CAS No. 9004-74-4) 34041 149/404 °C -2.55
Methoxy PEG-10 (CAS No. 9004-74-4) 47257 215/510°C -3.38
Methoxy PEG-16 (CAS No. 9004-74-4) 736.88 316/722°C -5.02
Methoxy PEG-25 (CAS No. 9004-74-4) 113236 350/1039 °C -749
Methoxy PEG-40 (CAS No. 9004-74-4) 1794.14 —/1568 °C -11.6l
Methoxy PEG-100 (CAS No. 9004-74-4) 4437.40 - -

Capreths (8 carbon chains with a variable PEG)
General Structure:

AN é\/ 0>~ "
HyC o H

n = the average number of ethylene glycol units (eg, Capreth-4 is when n = 4)

INCI Name Molecular Weight MP./ B.P. logKonw
Capryleth-4 306.44 127/380 °C 1.7
Capryleth-5 350.49 150/415 °C 1.43

Noneth-8 (9 carbon chains with an 8-unit PEG)
General Structure:

H3C\/\/\/\/\OG\/O}H"

n=29
INCI Name Molecular Weight M.P./B.P. logK o
Neneth-8 496.67 225532 °C 1.10

Deceths (10 carbon chains with a variable PEG)
General Structure:

AN é\/o) !
HaC ) H

n = the average number of ethylene glycol units (eg, Deceth-4 is when n = 4)

INCI Name Molecular Weight M.P./B.P. logK o
Deceth-3 (CAS No. 26138-52-8) 290.44 113/368 °C 2.96
Deceth-4 {(CAS No. 26183-52-8; 5703-94-6) 33449 138/403 °C 269
Deceth-5 (CAS No. 26183.52-8) 378.54 166/438 °C 242
Deceth-6 (CAS No. 26183-52-8) 422.60 182/473 °C 2.14
Deceth-7 (CAS No. 26183-52-8) 466.65 208/509 °C 1.87
Deceth-8 (CAS No. 26183-52-8) 510.70 233/544 °C 1.59
Deceth-9 (CAS No. 26183-52-8) 554.75 250/579 °C 1.32

(continued)
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Table 3. (continued)
Methoxy PEG-n / PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)
Deceth-10 (CAS No. 26183-52-8) 598.81 266/514°C 1.04
Undeceths ()1 carbon chains with a variable PEG)
General Structure:
HyC %\/0)\ "
o} H
n
n = the average number of ethylene glycol units (eg, Undeceth-3 is when n = 3)
INCI| Name Molecular Weight M.P./ BP. logKop
Undeceth-3 {CAS No. 34398-01-1) 304.47 122/379 °C 348
Undeceth-5 (CAS No. 34398-01-1) 39257 174/450 °C 291
Undeceth-7 (CAS No. 34398-01-1) 480.68 215/520 °C 236
Undeceth-8 (CAS No. 34398-01-1) 524.73 239/556 °C 208
Undeceth-9 (CAS No. 34398-01.1) 568.78 255/591 °C 1.81
Undeceth-11 {(CAS No. 34398-01-1) 656.89 288/661 °C 1.26
Undeceth-40 (CAS No. 34398-01-1; 127036-24-2) 1931.34 350/1684 °C -6.70
Laureths (12 carbon chains with a variable PEG)
General Structure:
0 &
Ha OP\/ }H
n
n = the average number of ethylene glycol units (eg, Laureth-11 is when n = 11)
INCI Name Molecular Weight M.P./BP - logK opm
Laureth-1 {(CAS Nos. 9002-92-0; 4536-30-5) 230.39 65/318 °C 4.50
Laureth-2 (CAS Nos. 9$002-92-0; 3055-93-4) 274.44 98/356 °C 422
Laureth-3 (CAS Nos. 9002-92-0; 3055-94-5) 31849 131/391 °C 3.95
Laureth-4* (CAS Nos. 9002-92-0; 68439-50-9; 5274-68-0) 362.54 154/426 °C 3.67
Laureth-5 (CAS Nos. 9002-92-0; 3055-95-6) 406.60 | 76/461 °C 3.40
Laureth-6 (CAS Nos. 9002-92-0; 3055-96-7) 450.65 197/497 °C 312
Laureth-7 (CAS Nos. 9002-92-0; 3055-97-8) 494.70 223/532 °C 285
Laureth-8 (CAS Nos. 9002-92-0; 3055-98-8) 53875 244/567 °C 257
Laureth-9 (CAS Nos. 9002-92-0; 3055-99-0) 582.81 261/602 °C 230
Laureth-10 (CAS Nos. 9002-92-0; 68002-97-1; 6540-99-4) 626.86 277/638 °C 203
Laureth-11 (CAS Nos. 9002-92-0; 68002-97-1) 670.91 293/673 °C 1.75
Laureth-12 (CAS Nos. 9002-92-0; 68002-97-1) 714.96 310/708 °C 1.48
Laureth-13 (CAS Nos. 9002-92-0; 68002-97-1) 759.02 326/743 °C 1.20
Laureth-14 (CAS Nos, 9002-92-0; 68002-97-1) 803.07 343/779 °C 0.93
Laureth-15 (CAS Nos. 9002-92-0; 68002-97-1) 847.12 350/8iS °C 0.65
Laureth-16 (CAS Nos. 9002-92-0; §8002-97.1) 891.18 —/849 °C 0.38
Laureth-20 (CAS No. 9002-92-0) 1067.39 -/9%90 °C -0.72
Laureth-21 (CAS No. 9002-92-0) 1il44 -11026 °C -0.99
Laureth-23* (CAS No. 9002.92-0) 1199.54 =/1096 °C -1.54
Laureth-25 (CAS No. 9002-92-0) 1287.65 -/1167 °C -2.09
Laureth-30 (CAS No. 9002.92-0) 1507.91 =/1343 °C -3.46
Laureth-38 (CAS No. 9002-92-0) 1860.33 -/1625 °C -5.66
Laureth-40 (CAS No. 9002-92-0) 1948.44 1696 °C -6.21
Laureth-50 238896 —12048 °C -8.95

Trideceths (13 carbon chains with a variable PEG)
General Structure:

H,C

OG\/OEH.,

n = the average number of ethylene glycol units {eg, Trideceth-3 is when n = 3)

{continued)
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Methoxy PEG-n / PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

INCI Name Molecular Weight  M.P, / B.P, logorw
Trideceth 2 (CAS No. 24938-91-8) 33252 140/403 °C 4.44
Trideceth 3 (CAS No. 24938-91-8; 4403-12-7) 376.57 162/438 °C 4.16
Trideceth 4 420.62 184/473 °C 389
Trideceth 5 (CAS No. 24938-91-8) 464.48 205/508 °C 3.6l
Trideceth 6 (CAS No. 24938-91-8) 508.73 2307543 °C 3.34
Trideceth 7 (CAS No. 24938-91-8) 552.78 249/579 °C 3.07
Trideceth 8 (CAS No. 24938-91-8) 596.83 266/614 °C 2.79
Trideceth 9 (CAS No. 24938-91-8; 6901 -36-5) 640.89 282/649 °C 2.52
Trideceth |0 (CAS No. 24938-91-8) 684.94 299/685 °C 2.24
Trideceth |t (CAS No. 24938-91-8) 728.99 315/720 °C 1.97
Trideceth 12 (CAS No. 24938-91-8; 78330-21-9) 773.04 332/755 °C 1.69
Trideceth |5 (CAS No. 24938-91-8) 905.20 350/861 °C 0.87
Trideceth |8 (CAS No. 24938-91.8) 1037.36 -967 °C 0.05
Trideceth 20 (CAS No. 24938-91-8) 1125.46 /1037 °C -0.50
Trideceth 21 (CAS No. 24938-91-8) 1169.52 ~11072 °C -0.78
Trideceth 50 (CAS No. 24938-91-8) 2447.04 —12095 °C -8.73
Myreths (14 carbon chains with a variable PEG)
General Structure:
Hy U%\/O}H
n
n = the average number of ethylene glycol units (eg, Myreth 3 is whenn = 3)
INCI| Name Molecutar Weight M.P./ B.P. logK o
Myreth 2 (CAS No. 27306-79-2) 302.49 L16/379 °C 5.20
Myreth 3 (CAS No. 27306-79-2; 26826-30-2) 346.55 1421414 °C 493
Myreth 4 (CAS No. 27306-79-2; 39034-24-7) 390.60 171/449 °C 4.65
Myreth 5 (CAS No. 27306-79-2; 92669-010-7) 434.65 1877485 °C 438
Myreth 10 (CAS No. 27306-79-2) 654.91 2881661 °C 30t
Ceteths (16 carbon chains with a variable PEG)
General Structure:
I'e) 7
HiC o%\/ }H
1]
n = the average number of ethylene glycol units (eg, Ceteth 3 is when n = 3)
INCI Name Molecular Weight  M.P./B.P. logKome
Ceteth |* (CAS No. 9004-95-9; 2136-71-2) 286.49 101/367 °C 6.46
Ceteth 2 (CAS No. 9004-95-9; 5274-61-3) 330.54 134/402 °C 6.19
Ceteth 3 (CAS No. 9004-95-9; 4484-59-7) 37459 158/437 °C 591
Ceteth 4 (CAS No. 9004-95-9; 5274-63-5) 418.64 187/473 °C 5.64
Ceteth 5 (CAS No. 9004-95-9; 4478-97-1) 462.70 203/508 °C 5.36
Ceteth 6 (CAS No. 9004-95-9; 5168-91-2) 506.75 228/543 °C 5.09
Ceteth 7 (CAS No. 9004-95-9) 550.44 249/578 °C 481
Ceteth |10* (CAS No. 9004-95-9; 14529-40-9) 682.96 299/684 °C 3.99
Ceteth 12* (CAS No. 9004-95-9; 94159-75-8) 771.06 332/755 °C 3.44
Ceteth 13 (CAS No. 9004-95-9) 815.12 348/790 °C 317
Ceteth 14* (CAS No. 9004-95-9) 859.17 -i825 °C 289
Ceteth 15* (CAS No. 9004-95-9) 903.22 —i860 °C 262
Ceteth |6* (CAS No. 9004-95-9) 947.27 -i896 °C 234
Ceteth |7 (CAS No. 9004.95.9) 991.33 193t °C 207
Ceteth |8 (CAS No. 9004-95-9) 1035.39 -1966 °C 1.80
Ceteth 20 (CAS No, 9004-95-9) 1123.48 -/1037 °C 1.25

{continued)
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Table 3. {continued)
Methoxy PEG-n / PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)
Ceteth 23 (CAS No. 9004-95-9) 1255.65 -1142 °C 042
Ceteth 24" (CAS No. 9004-95-9) 1299.69 -/1178 °C 0.15
Ceteth 25 (CAS No. 9004-95-9) 1343.75 /1213 °C -0.13
Ceteth 30° (CAS No. 9004-95.9) 1564.01 —/1389 °C -1.50
Ceteth 40 (CAS No. 9004-95.9) 2004.54 /742 °C -4.24
Ceteth 457 (CAS No. 9004.95.9) 2224.80 1918 °C -5.61
Ceteth 150 (CAS No. 9004-95-9) 6850.35 == -
Steareths (18 carbon chains with a variable PEG)
General Structure:
fa) &
H,C 0%\/ }H
n
n = the average number of ethylene glycol units (eg, Steareth-3 is when n = 3)
INCI Name Molecular Weight M.P./B.P. logK o
Steareth | (CAS No. 9005-00-9) 314.55 120/390 °C 7.44
Steareth 2* (CAS No. 9005-00-9; 16057-43-5) 358,60 152/428 °C 7.17
Steareth 3 (CAS No. 9005.00-9; 4439-32-1) 402.65 175/460 °C 6.89
Steareth 4% (CAS No. 9005-00-9; 59970-10-4) 446.70 193/496 °C 6.62
Steareth S (CAS No. 9005-00-9; 71093-13.5) 490.76 218/531 °C 6.34
Steareth 6 (CAS No. 9005-00-9; 2420-29-3) 534.81 243/566 °C 6.07
Steareth 7 (CAS No. 9005-00-9; 66146-84-7) $78.86 260/602 °C 5.80
Steareth 8 (CAS No. 9005-00-9) 62291 276/637 °C 5.52
Steareth 10" (CAS No. 9005-00-9; 13149-86-5) 711.02 309/707 °C 497
Steareth [1* (CAS No. 9005-00-9) 755.07 326/743 °C 4.70
Steareth 13 (CAS No. $005-00-9) 8431.18 350/813 °C 4.18
Steareth 14 (CAS No. 9005-00-9) 887.23 —/848 °C 3.87
Steareth 15* (CAS No. 9005-00-9) 931,28 -/884 °C 3.60
Steareth 16 (CAS No. 9005-00-9) 975.33 -19219 °C 333
Steareth 20* (CAS No. 9005-00-9) 1151.54 /1060 °C 223
Steareth 21 (CAS No. 9005-00-9) 1195.60 /1095 °C 1.95
Steareth 25 (CAS No. 9005-00-9) 1371.81 -1236 °C 0.86
Steareth 27 (CAS No, 9005-00-9) 1459.91 -/1307 °C 0.71
Steareth 30 (CAS No. $005-00-9) 1592.07 /1413 °C 052
Steareth 40 (CAS No. 9005-00-9) 2032.60 —/1765 °C 326
Steareth 50 (CAS No. 9005-00-9) 2473.12 -/2118 °C -6.00
Steareth 80 (CAS No. 9005-00-9) 3497.70 -~ -
Steareth 100 (CAS No. 9005-00-9) 4675.75 - -
Steareth 200 (CAS No. 9005-00.9) 9081.01 —-f- -
Arachideth-20 (20 carbon chains with a 20-unit PEG)
Structure:
I'Ir 0"'.|
Hacmwaw ;}H
n=20
INCI Name Molecular Weight M.P./B.P. logK o/
Arachideth 20 1179.60 -/1083 °C 2

Beheneths (22 carbon chains with a variable PEG)
General Structure:

H,C /\/\/\/\N\/\/\/\/\/\DQ\/O}H "
n

n = the average number of ethylene glycol units {eg, Beheneth-2 is when n = 2)

{continued)
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Table 3. (continued)

Methoxy PEG-n / PEG-n Methyl Ethers (a methyl group attached to a variable length FEG chain)

INCI Name Molecular Weight M.P./B.P. logK o
Beheneth 2 41471 1791472 °C 9.13
Beheneth 5 546.85 249/577 °C 8.3
Beheneth 10 767.13 3311754 °C 6.94
Beheneth IS 987.39 —930 °C 5.56
Beheneth 20 1207.65 ~f1106 °C 4.19
Beheneth 25 1427.9¢ -/1283 °C 2.82
Beheneth 30 1648.18 —/1459 °C 1.45

Ceteareths (mixture of 16 and 18 carbon chains with a variable PEG)

General Structure:
O
O H
n 7
Q
Q H
n

n = the average number of ethylene glycol units {eg, Ceteareth 3 is when n = 3)
As these are mixtures of two molecules at unknown ratios, molecular weights, and physical properties are not calculable.

H,C

HaC

INCI Name

Ceteareth 2* (CAS No. 68439-49-6)
Ceteareth 3* (CAS No. 68439-49-6)
Ceteareth 4* (CAS No. 68439-49-6)
Ceteareth 5* (CAS No. 68439-49-6)
Ceteareth 6 (CAS No. 68439-49-6)
Ceteareth 7° (CAS No. 68439-49-6)
Ceteareth 8* (CAS No. 68439-49-6)
Ceteareth 9* (CAS No. 68439-49-6)

Ceteareth 10* (CAS No.
Ceteareth 11* (CAS No.
Ceteareth 12* (CAS No.
Ceteareth 13* (CAS No.
Ceteareth 14* (CAS No.
Ceteareth 15* (CAS No.
Ceteareth 16" {(CAS No.
Ceteareth 17* (CAS No.
Ceteareth 18" (CAS No.
Ceteareth 20" (CAS No.
Ceteareth 22° (CAS No.
Ceteareth 23* (CAS No.
Ceteareth 24* (CAS No.
Ceteareth 25 (CAS No.
Ceteareth 27 (CAS No.
Ceteareth 28° (CAS No.
Ceteareth 29* (CAS No.
Ceteareth 30" (CAS No.
Ceteareth 33* (CAS No.
Ceteareth 34* (CAS No.
Ceteareth 40" (CAS No.
Ceteareth S0* (CAS No.
Ceteareth 55* {CAS No.
Ceteareth 60 (CAS No.
Ceteareth 80" (CAS No.

Ceteareth 100® (CAS No. 68439-49-6)

68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)
68439-49-6)

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
Molecutar weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Melecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000

{continued)
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Table 3. (continued)

Methoxy PEG-n / PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

Pareths (mixture of variable length carbons chains with a variable PEG)
Structure Example: C12-14 Pareth 3

H3 c /\/\/\/\/\/\O /\/O\/\ 0/\/OH
Hac /\/\/\/\/\/\/0\/\0/\/ 0\/\0H
TR V0 T U W I T N N

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 No. §8439-46-3)
C9-11 Pareth 4 {CAS No. 68439.46-3)
C9-11-Pareth 6 {CAS No. §8439-46-3)
C9-11 Pareth 8 (CAS No. 68439-46-3)
C9-15 Pareth 8 (CAS No. 157627-88-8)
C10-16 Pareth | {(CAS No. 68002-97-1)
C10-16 Pareth 2 (CAS No. 68002-97-1)
C11-13 Pareth 6 (CAS No. 308060-94-8)
C11-13 Pareth 9 (CAS No. 308060-94-8)
C11-13 Pareth 10 {CAS No. 308060-94-8)
C11-15 Pareth 3 {CAS No. 68131-40-8)
CI11-15 Pareth 5 (CAS No. 68131-40-8)
CI11-15 Pareth 7 (CAS No. 68131-40-8)
C11-15 Pareth 9 {CAS No. 68131-40-8)
CIL1-15 Pareth 12 (CAS No. 68131-40.8)
C11-15 Pareth 15 {(CAS No. 68131-40-8)
C11-15 Pareth 20 {CAS No. 68131-40-8)
C11-15 Pareth 30 (CAS No. 68131-40-8)
CI1-15 Pareth 40 (CAS No. 68131-40-8)
Cl1-21-Pareth 3 (CAS No. 246538-82-9)
CI11-2)-Pareth 10 (CAS No. 246538-82-9)
C12-13 Pareth | {CAS No. 66455-14.9)
C12-13 Pareth 2 (CAS No. 66455-14-9)
C12-13 Pareth 3 {CAS No. 66455-14-9)
C12-13 Pareth 4 (CAS No. 66455-14-9)
C12-13 Pareth 5 (CAS No. 66455-14.9)
C12-13 Pareth 6 (CAS No, 66455-14-9)
C12-13 Pareth 7 (CAS No. 66455.14-9)
C12-13 Pareth % (CAS No. 66455-14-9)
C12-13 Pareth 10 (CAS No. 66455-14-9)
C12-13 Pareth 15 (CAS No. 66455-14.9)
C12-13 Pareth 23 (CAS No. 66455-14-9)
C12-14 Pareth 3 (CAS No. 68439-50-9)
C12-14 Pareth 5 (CAS No. 68439-50-9)
C12-14 Pareth 7 (CAS No. 68439.50-9)
CI12-14 Pareth 9 (CAS No. 68439-50-9)
C12-14 Pareth 12 (CAS No. 68439-50-9)
CI12-1S Pareth 2 (CAS No. 68131-39-5)
C12-15 Pareth 3 (CAS No. 68131-39-5)
C12-15 Pareth 4 (CAS No. 68131-39-5)
CI12-15 Pareth 5 (CAS No, 48131-39-5)
C12-15 Pareth 7 (CAS No. 68131-39-5)
C12-15 Pareth 9 (CAS No. 68131-39-5)
C12-15 Pareth 10 (CAS No. 68131-39-5)
C12-15 Pareth 11 (CAS No. 68131-39-5)
C12-15 Pareth 12 (CAS No. 68131.39-5)

Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < [000
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 < (000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight < 1000
Molecular weight < 1000
Melecular weight < 1000
Meolecular 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 < 1004
Molecular weight > 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < [000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000

(continued)



1885

International Journal of Toxicology 31{Supplement 2)

Table 3. (continued)

Methoxy PEG-n / PEG-n Methyl Ethers (a methyl group attached to a variable Jength PEG chain)

C12-16 Pareth 5 (CAS No. 68551-12-2)
C12-16 Pareth 7 (CAS No. 68551-12-2)
C12-16 Pareth 9 (CAS No. 68551-12-2)
C13-15 Pareth 21 (CAS No. 64425-86-1)
C14-15 Pareth 4 (CAS No. 68951.67-7)
C14-15 Pareth 7 (CAS No. 68951-67-7)
C14-15 Pareth 8 (CAS No. 68951-67-7)
C14-15 Pareth |1 (CAS No. 68951-67.7)
C14-15 Pareth 12 (CAS No. 68951-67-7)
C14-15 Pareth |13 (CAS No. 68951.67-7)
C20-22 Pareth 30

C20-40 Pareth 3 (CAS No. 246538-83-0)

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

C20-40 Pareth 10 (CAS No. 246538-83-0) Molecular weight ~ 1000
C20-40 Pareth 24 (CAS No. 246538-83-0) Molecular weight > 1000
C20-40 Pareth 40 (CAS No. 246538-83.0) Molecular weight > 000
C20-40 Pareth 95 (CAS No. 246538-83-0) Molecular weight > 1000
C22-24 Pareth 33 (CAS No. 246538-84-1) Molecular weight > 1000
C30-50 Pareth 3 (CAS No. 246538-85-2) Molecular weight < 1000
C30-50 Pareth 10 (CAS No. 246538-85-2) Molecular weight ~ 1000
C30-50 Pareth 40 (CAS No., 246538-85-2) Molecular weight > 1000
C40-60 Pareth 3 (CAS No. 246538-86-3) Molecular weight < 1000
C40-60 Pareth 10 {CAS No. 246538.86-3) Molecular weight > |000

Hydrogenated Talloweths (mixture of 14, 16, and 18 carbon chains with a variable PEG)

General Structure:
0.
8] H
n

H,C
n
0
HaC H
n

n = the average number of ethylene glycol units {eg, 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

Partially Unsaturated Alkyl PEG Ethers
Undecyleneth~é (-1 unsaturated |1 carbon chains with a é-unit PEG)

Structure:

HC e e e e O o /\/0\/\0 /\/0\/\0 o OH

INCI Name Molecular Weight  MP/BP logK osw
Undecyleneth é 434.61 1897484 °C 2.50

Oleths (-9 unsaturated 18 carbon chains with a variable PEG)
General Structure:

P Nl NP N é\/o} ’
CHZT—/CH Q H
HIC™ S ST A

n = the average number of ethylene glycol units (eg, Oleth 2 is when n = 2)

(continued)
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Table 3, (continued)

Methoxy PEG-n | PEG-n Methyi Ethers (a methyl group attached to a variable length PEG chain)

INCI Name Molecular Weight  MP/BP logKoiw
Oleth 2° (CAS No. 9004-98-2; 5274-65-7; 95287-03-9) 356.58 1S1/429 °C 6.95
Oleth 3* (CAS No. 9004-98-2; 5274-66-8; 96459-08-4) 400.64 175/464 °C 6.68
Oleth 4* (CAS No. 9004.98-2; 5353-26-4; 103622-85-1) 444.69 193/499 °C 6.40
Oleth 5% (CAS No. 9004-98-2; 5353-27-5) 488.74 2197535 °C 6.13
Oleth 6* (CAS No. 9004-98-2) 532.79 244/570 °C 5.86
Oleth 7* {CAS No. 9004-98.2) 576.85 2627605 °C 5.58
Oieth 8' (CAS No. 9004-98-2; 26996-03-2; 27040-03-5) 620.90 2787640 °C 5.3t
Oleth 9* (CAS No. 9004-98-2) 664.95 295/676 °C 5.03
Oleth 10 (CAS No. 9004-98-2) 709.00 37 °C 476
Oleth 11* (CAS No. 9004-98-2) 753.06 328/746 °C 4.48
Oleth [2* (CAS No. 9004-98.2) 797.11 344/781 °C 4.21
Oleth 15* (CAS No. 9004-98-2) 929.27 350/887 °C 339
Oleth 16 (CAS No. 9004-98-2; 25190-05-0) 97332 -/922 °C 3.0
Oleth 20" (CAS No. 9004-98-2) 114953 -/1063 °C 201
Oleth 23* (CAS No. 9004-98-2) 1281.69 —/1169 °C I.19
Oleth 24 (CAS No. 9004-98-2) 1325.74 -/1204 °C 092
Oleth 25* (CAS No. 9004-98-2) 1369.79 -/1240 °C 0.64
Oleth 30° (CAS No. 9004-98-2) 1590.05 =416 °C -0.73
Oleth 35 (CAS No. $004-98.2) 1810.32 1592 °C -2.10
Oleth 40 (CAS No. 9004-98-2) 2030.58 —1769 °C -3.47
Oleth 44* (CAS No. 9004-98-2) 2206.79 -[1910 °C -4.57
Oleth 45 (CAS No. 9004-98-2) 2250.84 -1945 °C -4.85
Oleth 50* (CAS No. 9004-98-2) 247111 2121 °C -622
Oleth 82 (CAS No. 9004-98-2) 3880.79 - -
Oleth 100 (CAS No. 9004-98-2) 4673.73 =} -
Oleth 106 (CAS No. 9004-98-2) 4938.05 -~ -

Cetoleths (mixture of 16 carbon chains and Q-9 unsaturated [8 carbon chains with a variable PEG)

General Structure:

HyC

Y

NN CH=CH_/\/\/\/\OG\/O) H
H,C n

n = the average number of ethylene glycol units (eg, Cetoleth 6 is when n = 6}

As these are mixtures of 2 molecules at unknown ratios, molecular weights, and physical properties are not calculable.

INCI Name

Cetoleth 2 {CAS No. 8065-81-4)
Cetoleth 4 (CAS No. 8065-81-4)
Cetoleth 5 (CAS No. 8065-81-4)
Cetoleth 6 (CA5 No. 8065-81-4)

Cetoleth 10 (CAS No
Cetoleth | (CAS No
Cetoleth 5 (CAS No
Cetoleth 18 (CAS No
Cetoleth 20 (CAS No
Cetoleth 22 (CAS No
Cetoleth 24 (CAS No
Cetoleth 25 (CAS No

. 8065-81-4)
. 8065-81.4)
. 8065-81.4)
. 8065-81-4)
. 8065-81-4)
. 8065.81-4)
. 8065-81-4)
. 8065-81-4)

Cetoleth 30 (CAS No. 8065-81-4)

Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight > 1004
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000
Molecular weight > 1000

(continued)
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Table 3. {continued)

Methoxy PEG-n | PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

Caceths (mixture of 6, 8, 10, 12, 14, 18, Q 9 unsaturated 18, Q-6 unsaturated 18, and 20 carbon chains with a variable PEG)
General Structure:

H;CWO’N O)vTH
Hac/\/\/\/\oi/\/oll\H
Hac/\/\/\/\/\O’P\/o)n\H

I A N N W
H3C/\/\/\/\/\/'\/\0/%\/O%FI

N N N N W N

N S N N U NP P
_CH—/\/\/\/\O’%\/ O),,\H

I N N N N

n = the average number of ethylene glycol units (eg, 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 No. 61796-13-7) Molecular weight < 1000
Coceth 5 (CAS No. 6179§-13-T) Molecular weight < 1000
Coceth 6 {(CAS No. 61791-13-7) Molecular weight < 1000
Coceth 7 {CAS No. 61795-13-T) Molecular weight < 1000
Coceth B (CAS No. 61796-13-7) Malecular weight < 1000
Coceth 10 (CAS No. 6§791-13-7) Molecular weight < 1000
Coceth 20 (CAS No. 6i791-13-7) Molecular weight > 1000
Coceth 25 (CAS No. 6§791-13-7) Molecular weight > 1000

Palmeth 2 (mixture of 14, 16, 18, Q-6 unsaturated 18, and Q-6 unsaturated 18 carbon chains with a 2-unit PEG)
Structure:

0
PN /_CH=CH—/\/W\O’k\/ );H
HyC CH=CH
n=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

Tallaweths (mixture of 14, 16, £-9 unsaturated 16, 18, Q-9 unsaturated |8, (-6 unsaturated 18, and Q-3 unsaturated |8 carbon chains with a
~ variable PEG)

{continued)
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Table 3. (continued)

Methoxy PEG-n | PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

General Structure:

HsC ~—CH=CH

n = the average number of ethylene glycol units (eg, 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 calculable.

INCI Name

Talloweth 4 (CAS No. §1791-28-4) Molecular weight < 1000
Talloweth 5 (CAS No. 61791-28-4) Molecular weight < 1000
Talloweth 6 (CAS No. §1791-28-4) Molecular weight < [000
Talloweth 7 (CAS No. §1791-28-4) Molecular weight < 1000
Talloweth [8 (CAS No. 61791-28-4) Molecular weight > 1000

PEG jojoba Alcohols (mixture of Q-9 unsaturated 18, 0-9 unsaturated 20, and 0-9 unsaturated 22 carbon chains with a variable PEG)
General Structure:

e WCH:CH n “
H: WCH:CH—/\/\/\/\/\/\O’F\/O)F H

n = the average number of ethylene glycol units (eg, PEG-15 Jojoba Alcohol 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

PEG-I5 Jojoba Alcohol Molecular weight < 1000
PEG-26 Jojoba Alcohol Molecular weight > 1000
PEG-40 Jojoba Alcohol Molecular weight > 1000
Branched Atkyl PEG Ethers

Isodeceths (mixture of various branched [0 carbon chains with 2 variable PEG)
General Structure:

(is0-CygHzy) SN
o H
n

n = the average number of ethylene glycol units (eg, Isodeceth 4 is when n = 4); “iso” = a mixture of branched isomers, one example of which
would be:

HiC Oé\/ 0)\ "
H
\(\/\/\/\ /
Hy

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

{continued)
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Table 3. (continued)

Methoxy PEG-n [ PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

INCI Name Molecular Weight
Isodeceth 4 334.49
Isodeceth 5 378.54
lsodeceth 6 422.60

Isolaureths {mixture of various branched |2 carbon chains with a variable PEG})
General Structure:

(iSO-Cmst)\U%\/O}H "
n

n = the average number of ethylene glycol units (eg, Isolaureth 10 is when n = 10); “iso” = a mixture of branched isomers, one example of which
would be:

HsC 0
Wo H*
n
CHs

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

INCI Name Molecular Weight
Isolaureth 3 (CAS No. 39365-90-7) 318.49
Isolaureth 6 (CAS No. 39365-90-7) 450.65
Isolaureth 10 (CAS No. 39365-90-7) 626.86

Isomyreths (mixture of various branched 14 carbon chains with a variable PEG)
General Structure:

(50-Crabzol, G%\/O}H"
n

n = the average number of ethylene glycol units (eg, Isomyreth 9 is when n = 9); “iso” = a mixture of branched isomers, one example of which
would be:

ch G\/O}
O H”
\(\/\/\/\/\/\ )
CH,

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

INCI Name Molecular Weight
Isomyreth 3 346.55
Isomyreth 9 610.86

Isoceteths (mixwre of various branched 16 carbon chains with a variable PEG)
General Structure:

iso-C o -
(is 16H23)\0€\/ )\H
n

n = the average number of ethylene glycol units (eg, Isoceteth 5 is when n = 5); “iso” = a mixture of branched isomers, one example of which
would be:

HyC 0
0 H”
n
CH,

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

(continued)
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Table 3. (continued)

Methoxy PEG-n | PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

INCI Name Molecular Weight
Isoceteth S (CAS No. 69364-63-2) 462.70

Isoceteth 7 {CAS No. 69364-63-2) S50.81

Isoceteth 10 (CAS No. 69364-63.2) 68297

lsoceteth 12 {CAS No. 69364-63-2) 771.07

Isoceteth |15 (CAS No. §9364-63-2) 90323

Isoceteth 20 (CAS No. 69364-63-2) 1123.49

Isoceteth 25 (CAS No. 69364-63-2) 1343.75

Isoceteth 30 (CAS No. 69364-63-2) 1564.02

Isosteareths (mixture of various branched |8 carbon chains with a variable PEG)
General Structure:

iso-C ol -
(is 13"'27)\0G\/ }H
n

n = the average number of ethylene glycol units (eg, Isosteareth & is when n = 6); “iso” = a mixture of branched isomers, one example of which

would be:

HyC é\/o}
O H”
Y\/\/\/\/\/\/\/\ A

As these are mixtures of more than one isomer at unknown ratios, physical properties are not calculable.

INCI Name Molecular Weight
Isosteareth 2 (CAS No. 5§2292-17-8) 358.60
Isosteareth 3 (CAS No. 52292-17-8) 402.65
Isosteareth S (CAS No. 52292-17-8) 490.76
Isosteareth 8 (CAS No. 52292-17-8) 62291
Isosteareth 10 (CAS No. 52292-17-8) 711.02
Isosteareth 12 (CAS No. 52292-17-8) 799.12
Isosteareth 15 (CAS No. 52292-17-8) 931.28
Isosteareth 16 (CAS No. 5§2292-17.8) 975.33
Isosteareth 20 (CAS No. 52292-17-8) 1151.54
Isosteareth 22 (CAS No. 52292.17-8) 1239.65
Isosteareth 25 (CAS No. 52292-17-8) 1371.81
Isosteareth 50 (CAS No. §2292-17-8) 2473.12

sec-Pareths (mixture of variable length «-branched carbons chains with a variable PEG)
Structure Example: C12-14 sec-Pareth-3

HSCWOWWOWW

CHy CHj

Hac/\/\/\/\/\)\o/\/ 0\/\0/\/ OH
CH,

As these are mixtures of more than one molecule at unknown ratios, molecular weights and physical properties are not calculable.

INCF Name

CI1-15 Sec-Pareth 12 (CAS No. 68131-40.8)
C12-14 Sec-Pareth 3 (CAS No. 84133-50-6)
C12-14 Sec-Pareth S (CAS No. 84133.50.6)
C12-14 Sec-Pareth 7 (CAS No. 84133-50-6)
C12-14 Sec-Pareth 8 (CAS No. 84133-50-6)
C12-14 Sec-Pareth 9 (CAS No. 84133-50-6)
C12-14 Sec-Pareth 12 (CAS No. 84133-50-6)

Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000
Molecular weight < 1000

{continued)
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Table 3. {continued)

Methoxy PEG-n /| PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

C12-14 Sec-Pareth 15 (CAS No. 84133-50-6) Molecular weight < 1000
C12-14 Sec-Pareth 20 (CAS No. 84133-50-8) Molecular weight ~ 1000
C12-14 Sec-Pareth 30 (CAS No. B4133.50-8) Molecular weight > 1000
C12-14 Sec-Pareth 40 (CAS No. 84133-50-6) Molecular weight > 100¢
C12-14 Sec-Pareth 50 (CAS No. 84133-50-6) Molecular weighe > 1000

PEG Propylheptyl Ethers (3 carbon chains P-substituted 7 carbon chains with a variable PEG)
General Structure:

H;C G\/O)\
H
n
HsC

n = the average number of ethylene glycol units (eg, PEG-7 Propylheptyl Ether is when n = 7}

INCI Name Molecular Weight  M.P. / B.P. logK opw
PEG-7 Propylheptyl Ether 466.65 204/502°C 1.79
PEG-8 Propylheptyl Ether 510.70 227/537°C 1.52

Hexyldeceths (6 carbon chains beta-substituted (B-substituted) 10 carbon chains with a variable PEG)
General Structure;

PO RN

n = the average number of ethylene glycol units (eg, Hexyldeceth 2 is when n = 2)

INCI Name Molecular Weight  M.P./ B.P. logKon,
Hexyldeceth 2 (CAS No. 5260%-19-5) 330.55 125/395 °C 6.11
Hexyldeceth 20 (CAS No. 52609-19-5) 1123.49 =1030 °C LIz

Octyldodeceths (8 carbon chains B-substituted 12 carbon chains with a variable PEG)
General Structure:

0.
n
HyC

n = the average number of ethylene glycol units {eg, Octyldodeceth 2 is when n = 2)

INCI Name Molecular Weight M.P. /B.P. logK oiw
Octyldodeceth 2 (CAS No. 32128-65-7) 386.65 161/441°C 8.08
Qctyldodeceth 5 (CAS No. 32128-65-7) 518.8l 227/547 °C 7.28
Octyldodeceth 10 (CAS No. 32128-65-7) 739.07 317/723 °C 5.88
Octyldodeceth 16 (CAS No. 32128-65-7) 1003.39 935 °C 423
Octyldodeceth 20 (CAS No. 32128-65-7) 1179.60 /1076 °C 3.4
Octyldodeceth 25 (CAS No. 32128-65-7) 1399.86 —-/1252 °C 1.77
Octyldodeceth 30 (CAS No. 32128-65-7) 1620.12 /1429 °C 0.39

Decyltetradeceths (10 carbon chain B-substituted 14 carbon chains with a variable PEG)
General Structure:

o}
PCOOO AT,
n
H;C

n = the average number of ethylene glycol units (eg, Decyltetradeceth 15 is when n = |5)

{continued)
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Table 3. {continued)

Methoxy PEG-n / PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

INCI Name Molecular Weight  M.P./B.P. logK oiw
Decyltetradeceth 5 574.92 256/594 9.22
Decyltetradeceth 10 795.18 339/770 7.85
Decyltetradeceth |5 1015.44 -/946 6.47
Decyltetradeceth 20 1235.70 1123 5.10
Decyltetradeceth 25 1455.97 11299 373
Decyltetradeceth 30 1676.23 /1475 2.36

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:

BNy
R/\O’&o% -

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

HiC CHy

n = the average number of ethylene glycol units (eg, 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 No. 61791-20-6) Molecular weight < 1000
Laneth 10 (CAS No. 61791-20-6) Molecular weight < 1000
Laneth 15 (CAS No. 61791-20-6) Molecular weight > 1000
Laneth 16* {CAS No. 61791-20-6) Molecular weight > 1000
Laneth 20 (CAS No. 6§1791-20-6) Molecular weight > 1000
Laneth 25* (CAS No. 61791-20-6) Molecular weight > 1000
Laneth 40 (CAS No. 617%1-20-6) Molecular weight > 1000
Laneth 50 (CAS No. §1791-20-6) Molecular weighe > 1000
Laneth 60 (CAS No. 61791-20-6) Molecular weight > 1000
Laneth 75 (CAS No. 6§1791-20-6) Molecular weight > 1000

Hydrogenated Laneths (mixture of various length saturated alkyl chains and dihydrocholesterol with a variable PEG)
General Structure:

H;C

By
S ,(\/0)}} R"o’{\/O%H

R & R" = saturated alkyi chains of various lengths

(continued)
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Table 3. (continued)

Methoxy PEG-n /| PEG-n Methyl Ethers (a methyl group attached to a variable length PEG chain)

n = the average number of ethylene glycol units (eg, Hydrogenated Laneth 5 is when n = S)
As these are mixtures of more than one molecule at unknown ratios, melecular weights and physical properties are not calculable.

INCI Name

Hydrogenated Laneth § Molecular weight < 1000
Hydrogenated Laneth 20 Molecular weight > 1000
Hydrogenated Laneth 25 Molecular weight > 1000
Dialkyl PEG Ethers

Hydrogenated Dimer Dilinaleths and PEG-4 Distearyl Ether (variable PEG capped at each end with a saturated 18 carbon chains)
General Structure:

HaCn o S A “
C. WAA/W\/\N\CH3
n

n = the average number of ethylene glyco! units (eg, Hydrogenated Dimer Dilinoeth-60 is when n = 60; PEG-4 Distearyl Ether is when n = 4)

INCI Name Molecular Weight  MP/BP logKony
PEG-4 Disteary! Ether 699.18 294/673 °C 15.67
Hydrogenated Dimer Dilinoleth 20 1404.02 —/1237 °C I1.28
Hydrogenated Dimer Dilinoleth 30 1844.55 ~11599 °C 8.53
Hydrogenated Dimer Dilinoleth 40 2285.07 —11943 °C 5.79
Hydrogenated Dimer 60 3166.13 —i- -
Hydrogenated Dimer Dilinoleth 80 4047.18 —- -

PEG Cetyl Stearyl Diether and Steareth 60 Cetyl Ether (variable PEG capped at one end with a saturated !8 carbon chains and at the other
end with a saturated |6 carbon chains)
Structure:

Hac\/\/\/\/\/\/\/\/o{x/\o)’\/\/\/\/\/\/\/\/\c -
n H3

n = the average number of ethylene glycol units (eg, 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  MP/BP logKoiw

Structure:

H3‘3\/\/\/\/\/\/\/\/‘3(\/\0x\/\/\/\/\/\/\/\/\CH )

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™M.P./B.P. logK ot

PEG-Cetyl Stearyl Diether - ~- -

Steareth-60 Cety! Ether (CAS No. 9005-00-9) 3138.07 —f- -

PEG-4 Ditallow Ether (a 4-unit PEG independently capped at each end with one of a 14, 18, 18, £2-9 unsaturated |8, £2-6 unsaturated 18, or £2-3
unsaturated |8 carbon chains) and PEG-16 Cetyl/Oleyl/StearyliLanolin Alcohol Ether (2 16-unit PEG independently capped at each end
with a variable length saturated or partially unsaturated alkyl chain, cholesterol, lanosterol or dihydrolancstercl)

General Structure:

Alkyl or steroh. ,e\/og\ “
&) D “Alkyl or sterct

n = the average number of ethylene glycol units (eg, PEG-16 Cetyl/Oley!/Stearyl/Lanclin 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 < (000
PEG-16 Cetyl/Qleyl/Stearyl/Lanclin Alccho! Ether -

Indicates those ingredients previously assessed by the CIR Expert Panel.
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MG /\/\/\/\/0\/\0 /\/0\/\0H
NI AN Y N N
e /\/\/\/\/\/O\/\o/\/ O\/\OH

C9-11Pareth~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 chains with a 6-unit PEG); oleths (Q-% unsaturated 18
carbon chains with a variable PEG); cetoleths {mixture of 16
carbon chains and Q-9 unsaturated 18 carbon chains with a
variable PEG); coceths (mixture of 6, 8, 10, 12, 14, 18, Q@ 9
unsaturated 18, (-6 unsaturated 18, and 20 carbon chains with

a variable PEG); palmeth 2 (mixture of 14, 16, 18, Q-6 unsa-
turated 18, and £2-6 unsaturated 18 carbon chains with a 2-unit
PEG); talloweths (mixture of 14, 16, €}-9 unsaturated 16, 18, Q-
9 unsaturated 18, {3-6 unsaturated 18, and Q-3 unsaturated 18
carbon chains with a variable PEG); and PEG jojoba alcohols
(mixture of -9 unsaturated 18, Q-9 unsaturated 20, and Q-9
unsaturated 22 carbon chains with a variable PEG). For example,
cetoleth-2 is a mixture of ceteth 2 and oleth 2.

! /\/\/\/\/\/\/\/\0/\/0\/\0
e ;c\/\/\/—'%EFCH—/\/\/\/\O/\/C\}\OH

Q Cetoleth—2

Although the above Q-9 unsaturated chain is drawn with
stereochemical ambiguity at the double bond, the cis isomer
is 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 PEG); sec-pareths (mixture of variable
length, alpha-branched [a-branched] carbons chains with a
variable PEG); PEG propylheptyl ethers (3 carbon chains
beta-substituted [B-substituted] 7 carbon chains with a variable
PEG); hexyldeceths (6 carbon chains B-substituted 10 carbon
chains with a variable PEG); octyldedeceths (8 carbon chains
B-substituted 12 carbon chains with a variable PEG); and
decyltetradeceths (10 carbon chains B-substituted 14 carbon
chains with a variable PEG). For example, hexyldeceth 2 is
as shown:

HaCMWMOH

HyC PN

Hexyldeceth-2

Sterol-containing PEG ethers. Another grouping of ingredi-
ents 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 dihydrolanosterol with a variable PEG) and the
hydrogenated laneths (mixture of various length saturated alkyl
chains and dihydrocholesterol with a variable PEG). For exam-
ple, laneth 5 is as shown:

Laneth-5 R'

RAO/\’O\/\OI\"O\/\O/\’OH

RAO/\/O\/\O/\/O\/\O/\/OH

R & R' =saturaled 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, capped at each end with an
alkyl group. These ingredients include hydrogenated dimer
dilinoleths and PEG-4 distearyl ether (2 INCI naming conven-
tions that both mean a variable PEG capped at each end with a
saturated 18 carbon chains); PEG cetyl stearyl diether and
steareth 60 cetyl ether (2 INCI naming conventions that both
mean a variable 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
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capped at each end with one of a 14, 18, 18, ©3-9 unsaturated 18,
-6 unsaturated 18, or Q-3 unsaturated 18 carbon chains); and
PEG-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). For example, PEG-4 distearyl
ether is as shown:

9] 0
NI S N " T T W Ve

PEG-4 Disteary] Ether

Physical and Chemical Properties

The physical and chemical properties of the alkyl PEG ethers
are summarized in Table 3.'® These ingredients range from
viscous liquids to amorphous solids and from highly water
soluble to highly lipid soluble.

Ultraviolet Absorption

While no ultraviolet (V) absorption data were available, the
ingredients included in this review would not be expected to
have any meaningful UV absorption. None of these ingredients
contain metals or halogens. 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 man-
ufacture 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 (eg, stearyl alcohol is
used to synthesize steareths) with an alkali earth metal (eg,
potassium hydroxide) or alkoxide (eg, sodium methoxide). The
reaction continues to propagate (ie, continues to add additional
units of ethylene glycol to the alcohol) until the available ethy-
lene oxide is consumed and/or the reaction is terminated by the
addition of an acid (eg, hydrochloric acid). Dioxane (1,4-
diethylene dioxide; 1,4-dioxane) is commonly formed as a
by-product. Finally, a finishing step is commonly employed
via the addition of 1 or more oxidizing agents (eg, hydrogen
peroxide) or antioxidants/stabilizers (eg, butylated hydroxyto-
luene [BHT] or a-tocopherol [vitamin E]}.

Some of the ingredients in this repert are derived from tal-
low. The CIR accepts the Food and Drug Administration
(FDA) determination (21 CFR 700.27(a}), that prohibited cattle
materials do not include tallow derivatives.

Impurities

PEG methyl ethers. Since PEG methyl ethers, or methoxy
PEGs, are defined as having an average number of ethylene
oxide units, they have the potential of containing toxicants,
methoxyethanol and methoxydiglycol.® PEG-3 methyl ether
has a purity of approximately 90% to 96% triethylene glycol
monomethyl ether by volume; major impurities and/or

unreacted starting material include tetracthylene glycol mono-
methyl ether, diethylene glycol, methoxydiglycol, and triethy-
lene glycol.2! Production samples of PEG-7 methyl ether
typically contain a combined concentration of 0.02% to
0.05% of ethylene glycol and 0.1% of water.? In past assess-
ments, CIR has acknowledged the possible presence of 2 con-
taminants of concern: 1,4-dioxane and unreacted ethylene
oxide (a gas), which are possible oxidation products in alkyl
PEG ethers. >

Stability

Laureths. Samples of laureth 5 and laureth 8 were assayed
for peroxide and formaldehyde content under various condi-
tions.”? 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
(ie, 3000 ppm or 0.3%).2?* However, these are not typical
storage conditions.

In 4 newly opened samples of laureth 3, the formaldehyde
content ranged from 0.4 to 6 pg/g, while the peroxide content
ranged from O to 11 mEqv/kg. In a newly opened sample of
laureth 8, the formaldehyde content was 2 pgfg, and the test for
peroxide content was negative. Only a minor increase was seen
when the products were refrigerated for 2 years, but surfactants
are normally stored at room temperature; they generally
become semisolid 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 pg/g after 10 months 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 months and was
handled, that is stirred for 1 hour 4 x/d, to simulate use condi-
tions. In that sample, the formaldehyde content was 2950 ug/g
and the peroxide content was 1087 mEqv/kg.

Use

Cosmetic

Laureth 4, laureth 23, and the majority of the PEG alkyl ethers
included in this review function as surfactants in cosmetics.?’
Generally, within each family, although there may be excep-
tions, the lower chain length ingredients mostly function as
surfactant—emulsifying agents, and as the chain length
increases, the ingredients function as surfactant—solubilizing
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agents and/or surfactant—cleansing agents. Some of the ingre-
dient families have other functions, in addition to being surfac-
tants. 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, and
the sec-pareths 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,
aqueous. and nonaqueous, 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. Cur-
rently 221 ingredients have no reported cosmetic use.

In 2010, according to data supplied to the FDA as part of the
Voluntary Cosmetic Registration Program (VCRP), laureth 4
was used in 441 formulations and laureth 23 was used in 404
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) con-
ducted concentration of use surveys for the alkyl PEG
ethers.’”?® 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 par-
eth 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 eyeliners, and ceteareth 10,
which is used at 11% in lipsticks.

The frequencies and concentrations of use are summarized
in Tables 4A and B. 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 VCRP data®® or 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 the effects on the lungs that may be induced
by aerosolized products containing this ingredient are of
concern.

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
diameter, d,, defined as the diameter of a sphere of unit density
possessing the same terminal settling velocity as the particle in
question. In humans, particles with an aerodynamic diameter of
<10 pm are respirable. Particles with a d, from 0.1 to 10 pm

settle in the upper respiratory tract and particles with a d, <0.1
um settle in the lower respiratory tract.¢

Particle diameters of 60 to 80 um and >80 pm have been
reported for anhydrous hair sprays and pump hair sprays,
respectively.’’ In practice, acrosols should have at least 99%
of their particle diameters in the 10 to 110 um range and the
mean particle diameter in a typical aerosol spray has been
reported as ~ 38 pm.?? Therefore, most aerosol particles are
deposited in the nasopharyngeal region and are not respirable.

In some previous safety assessments, such as that of cetear-
eths,” it was concluded that ingredients that contained a PEG
moiety should not be used on damaged skin because of poten-
tial increased dermal penetration of the PEG moiety and asso-
ciated renal toxicity. Based on new data, the concern about
increased PEG dermal penetration exists only for severely
bumed skin and not for abnormal skin seen in cases, for exam-
ple, of atopic dermatitis. The need to avoid the use of PEG-
containing medications is now well understood in the bum
treatment community, and the caveat regarding the use of cos-
metic 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
SCCP opinion paper exists for laureth 9 and was initiated due to
concern that laureth 9 has an anesthetic effect.'® While not
restricted according to the EU, the SCCP concluded that laureth
9 does not pose a risk when used at <3% in leave on products
and <4% in rinse off products. The information summarized in
the SCCP paper was on alcohol ethoxylates analogous to laur-
eth 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 that is,
by the average alkyl chain length (C) and by the average alco-
hol ethoxylate number (AE), for example C,,.;sAE,.

Noncosmetic

Alkyl PEG ethers are especially useful as solvents for lacquers,
paints, vamishes, dyes, inks, resins, cleaning formulations, and
liquid soaps.** In addition, alkyl PEG ethers have utility as cou-
pling solvents for a variety of chemical specialties, and they are
used as intermediates in the production of plasticizers and other
solvents. Laureths, ceteths, oleths, and talloweths are listed as
indirect food additives.>* PEG methy] ethers are frequently used
in adhesives, lubricants, inks, soaps, and detergents.“ PEG methyl
ethers are also used as components in hydraulic brake fluid.*®

Toxicokinetics

Oral Administration

Laureths

Nonhuman. Female Colworth Wistar rats (number not given)
were used to determine the pharmacokinetics of compounds
analogous to laureth 9.'° [**C]-labeled C,,AEs;, C,;AE, and
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International Journal of Toxicology 31(Supplement 2)

Table 4C. Ingredients With No Reported Current Use

Arachideth 20 CI2-14 Sec-Pareth 30 Decyltetradeceth 10 Noneth 8

Beheneth 2 C12-14 Sec-Pareth 40 Decyltetradeceth 15 Octyldodeceth 2
Beheneth 5 C12-14 Sec-Pareth 50 Decyltetradeceth 20 Octyldodeceth 5
Beheneth 15 Capryleth 4 Decyltetradeceth 25 COctyldodeceth 10
C9-11 Pareth 3 Capryleth 5 Decyltetradeceth 30 Octyldodeceth 30
C9-11 Pareth 4 Ceteareth 4 Hexyldeceth 2 Oleth 6

C9-15 Pareth 8 Ceteareth 8 Hexyldeceth 20 Oleth 7

C10-16 Pareth | Ceteareth 9 Hydrogenated Dimer Oleth 9

C10-16 Pareth 2 Ceteareth ! | Dilinoleth 20 Oleth 1}

C11-13 Pareth 6 Ceteareth 13 Hydrogenated Dimer Oleth 23

C11-13 Pareth 9 Ceteareth 14 Dilinoleth 30 Oleth 24

Cl1-13 Pareth 10 Ceteareth 16 Hydrogenated Dimer Oleth 35

Cl11-15 Pareth 12 Ceteareth 18 Dilinoleth 40 Oleth 40

C11-15 Pareth 1S Ceteareth 23 Hydrogenated Dimer Oleth 44

CI11-15 Pareth 20 Ceteareth 24 Dilinoleth 60 Oleth 45

CI1-15 Pareth 30 Ceteareth 27 Hydrogenated Dimer Oleth 100
CI1-2)-Pareth 3 Ceteareth 28 Dilinoleth 80 Palmeth 2
CI1-2!-Pareth 10 Ceteareth 29 Hydrogenated Laneth 5 PEG- 16 Cetyl/Oleyl/Stearyl/
C12-13 Pareth | Ceteareth 34 Hydrogenated Laneth 20 Lanolin Alcohol Ether
C12-13 Pareth 2 Ceteareth 40 Hydrogenated Laneth 25 PEG-Cetyl Stearyl Diether
C12-13 Pareth 4 Ceceareth 55 Hydrogenated Talloweth 12 PEG-4 Ditallow Ether
C12-13 Pareth 5 Ceteareth 60 Hydrogenated Talloweth 25 PEG-15 Jojoba Alcchol
C12-13 Pareth 6 Ceteareth 80 Isoceteth 5 PEG-26 Jojoba Alcchol
C12-13 Pareth 9 Ceteareth 100 Isoceteth 7 PEG-40 Jojoba Alcchol
C12-13 Pareth 10 Ceteth 4 Isoceteth 12 PEG-3 Methyl Ether
C12-13 Pareth IS Ceteth 5 Isaceteth 15 PEG-4 Methyl Ether
C12-14 Pareth 5 Ceteth 7 Isoceteth 30 PEG-6 Methyl Ether
Cl2-14 Pareth 7 Ceteth 13 Isodeceth 4 PEG-7 Methyl Ether
CI12-14 Pareth 9 Ceteth 14 Isodeceth 5 Steareth |

C12-15 Pareth 2 Ceteth 17 Isolaureth 3 Steareth 3

C12-15 Pareth 4 Ceteth 18 Isolaureth 10 Steareth 5

C12-15 Pareth 5 Ceteth 23 Isomyreth 3 Steareth 7

C12-15 Pareth 10 Ceteth 30 Isomyreth 9 Steareth 8

CI12-15 Pareth 11 Ceteth 40 Isosteareth 3 Steareth ||

CI12-16 Pareth 5 Ceteth 45 Isosteareth 8 Steareth 13

CI13-15 Pareth 21 Ceteth 150 Isosteareth |2 Steareth 14

C14-15 Pareth 4 Cetoleth 2 Isosteareth |5 Steareth 15

C14-15 Pareth 7 Cetoleth 4 Isosteareth 16 Steareth 27

C14-15 Pareth 8 Cetoleth § Isostearech 22 Steareth 40

C14-15 Pareth 11 Cetoleth 6 Isosteareth 25 Steareth 80

Cl4-15 Pareth 12 Cetcleth 10 Isosteareth 50 Steareth 60 Cetyl Ether
C14-15 Pareth 13 Cetoleth 11 Laneth |0 Talloweth 7

C20-22 Pareth 30 Cetoleth |5 Laneth 50 Talloweth 18

C20-40 Pareth 24 Cetoleth 8 Laneth 60 Trideceth 2

C22-24 Pareth 33 Cetoleth 20 Laneth 75 Trideceth 4

C30-50 Pareth 3 Cetoleth 22 Laureth 13 Trideceth 11

C30-50 Pareth 10 Cetoleth 24 Laureth I5 Trideceth IS

C30-50 Pareth 40 Cetoleth 30 Laureth 38 Trideceth 18

C40-60 Pareth 3 Coceth 3 Laureth 40 Trideceth 20

C40-60 Pareth 10 Coceth 5 Laureth 50 Trideceth 21

CI11-15 Sec-Pareth |2 Coceth 6 Methoxy PEG-7 Trideceth 50

Cl12-14 Sec-Pareth 3 Coceth 20 Methoxy PEG-10 Undeceth 7

C12-14 Sec-Pareth 8 Coceth 25 Methoxy PEG-25 Undeceth 8

C12-14 Sec-Pareth 9 Deceth 4 Methoxy PEG-40 Undeceth ¢

CI12-14 Sec-Pareth |2 Deceth 6 Methoxy PEG-100 Undeceth 40

C12-14 Sec-Pareth 15 Deceth 10 Myreth 2 Undecyleneth 6

C12-14 Sec-Pareth 20

Decyltetradeceth 5

Myreth 5




Fiume et al
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C2AE o were each administered orally by gavage, intraperito-
neal (ip} injection, and subcutaneous (sc) injection, and the rats
were then placed in metabolism cages for 4 days for collection
of feces, urine, and expired air (radioactive label position not
specified). Radioactivity was primarily recovered in the urine.
With oral administration of C);AE;, Cj5AEg, and C;,AE,,
78.3%, 76.3%, and 49.8%, respectively, was recovered in the
urine; 6.9%, 11.8%, and 17.4%, respectively, was recovered in
the feces; 6.5%, 8.1%, and 12.4%, respectively, was recovered
in expired air; and 2.5%, 1.8%, and 4.5%, respectively, was
recovered in the carcass. Total recovery was 94.3%, 98.2%, and
84.2%, respectively. With ip administration of C,,AE;,
C12AEs, and C3AE, g, 84.5%, 85.1%, and 61.5%, respectively,
was recovered in the urine; 6.2%, 9.1%, and 18.2%, respec-
tively, was recovered in the feces; 6.7%, 4.1%, and 14.2%,
respectively, was recovered in expired air; and 1.8%, 0.8%,
and 3.2%, respectively, was recovered in the carcass. Total
recovery was 95.3%, 99.4%, and 97.1%, respectively. With
s¢ administration of C,;AE;, C;;AEg, and C,AE,q 87.5%,
83.5%, and 61.2%, respectively, was recovered in the urine;
4.4%, 10.2%, and 19.9%, respectively, was recovered in the
feces, 4.3%, 4.6%, and 11.7%, respectively, was recovered in
expired air, and 3.7%, 2.9%, and 4.9%, respectively, was
recovered in the carcass. Total recovery was 99.8%, 101.2%,
and 97.7%, respectively. 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 indication that the longer ethoxylate
chain compounds may be excreted via the bile or excreted into
the intestines by other routes. For each test substance, 2 distinct
polar metabolites were detected in the urine (but not character-
ized), with no parent compound.

In another arm of this study, [**C]-labeled C,,.;sAEs and
Ci2-1sAE; 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 radiolabeled C;,AE¢ and C;3;AE4, compounds
that are analogous to laureth 9, were examined using groups
of 6 male participants.'® The participants 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 hours after dosing. Fecal recovery was 5%, and 4%
was recovered in expired air. The amount of radioactivity
recovered in the blood was <1%. A total of 83% to 89% of the
radioactivity was recovered within 144 hours of dosing. The
distribution and excretion of each test compound was similar,
but the metabolic product of each compound was a defined
function of carbon chain length. The longer carbon chain
ethoxylates produced more metabolic CO, and less urinary
elimination products. The degradation of ether linkages 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.

Percutaneous Absorption

Laureths

Anirnal. 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 laureth 10.>7
Absorbed laureths were rapidly metabolized to carbon dioxide
and excreted with expired air. With increasing number of ethy-
lene 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
evaluated.' ['*C]-labeled C,,AE;, C,AEg, and C;,AE,, were
applied to female Colworth Wistar rats as 1% solutions in a
series of wash and rinse procedures. It was stated that a con-
siderable proportion of the administered dose penetrated the
skin and that the short chain ethoxylates were absorbed more
readily than the longer chain ethoxylates, but details of the
studies were not provided. After a single 5-minute wash with
1% w/v Cy2AE; and 1% w/v Cj5AEg, 4 to 5 pg/em? penetrated,
while in a similar study using C,;AE;e, only 0.85 pg/em?
penetrated rat skin. For all 3 test compounds, penetration was
proportional to longer durations of contact and multiple appli-
cations. The highest penetration rate, 8.4 pg/cm?, was observed
after 20 minutes of contact to C;,AE;.

Solutions of 0.5 mg ['*C]-labeled C,,.;sAEg and C;,_1sAE,
were applied to a 20 em? shaved area on the backs of Cox CD
rats. The animals were restrained to avoid ingestion and were
placed in metabolism cages. Samples were collected at 24, 48,
and 72 hours. By 72 hours, approximately 50% of the dose was
absorbed. Approximately 50% of the absorbed ['*C] was
excreted in the urine. The highest concentrations of radioactiv-
ity were found in the urine, feces, and expired air. Radioactivity
in the tissues was negligible.

Human. The absorption of compounds analogous to laureth
9 was evaluated using human participants.'® A solution of 100
mg [*C)-labeled C;,AEq, as a 50/50 ethanol/water solution,
was applied to a 90 cm? area of the skin of 2 male participants
for 8 hours. The test site was protected by a nonocclusive metal
shield. After repeated washing, the area was tape stripped 10
times. Blood samples, urine, feces, and expired air were col-
lected at various intervals. The majority of the radioactive
solution, that is 73.9% and 87.5%, was removed by cleansing
the application site with alcohol-soaked gauze. Less than 2% of
the radivactivity 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 hours, respectively, were found in the blood of 1 parti-
cipant. The total radioactivity recovered was 82.4% for one
participant and 94.7% for the other.
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The percutaneous absorption of laureth 9 through damaged
skin was evaluated using 22 patients with atopic dermatitis.>’”
The patients were treated with a bath oil containing laureth ¢
either by bathing in diluted preduct or by applying the oil onto
the skin for 8 hours after showering. Percutaneous penetration
was quantified by measuring laureth 9 blood concentrations
and urinary excretion rates. Blood concentrations were 0.015
to 0.021 pg/mL 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 an in vitro study, epidermal samples,
separated from human whole abdominal skin, were mounted
in a glass diffusion apparatus and used to determine the diffu-
sion of undiluted PEG-3 methyl ether (99.94+-% purity) through
skin.”® The epidermal damage caused by exposure to PEG-3
methyl ether was also determined. Six samples were used. The
in vitro diffusion rate of PEG-3 methyl ether through human
epidermal skin samples (expressed in units of pg of test chem-
ical diffusing through 1 cm? of skin surface per hour) was 34 +
7.7 pg/em’ per h, indicating that PEG-3 methyl ether would not
readily penetrate the skin. The diffusion barrier function of the
skin was slightly diminished after 12 hours of exposure to PEG-
3 methyl ether.

Penetration Enhancement

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

Oleths. Oleths have been reported to increase the permeability
of isolated stratum corneum in in vitro studies.*® (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 rab-
bits following topical application of aqueous and anhydrous
creams containing 2%, 3%, or 5% ceteareth 20.%°

Toxicologogical studies
Single Dose (Acute) Toxicity

Acute toxicity studies are summarized in Table 5. The lowest
reported LDso value was >1 gfkg for oral exposure. No mor-
tality was reported in 2 inhalation studies.

Oral

Laureths. The acute oral toxicity of laureth 9 was evaluated
using groups of 10 male albino Swiss Webster mice.*? The oral
LDs; values after 24 hours and 7 days were 3300 and 3050 mg/
kg, respectively. In rats, the oral LDsg ranged from 1642 to
4900 mg/kg per bw using analogs of laureth 9, applied neat.'®
For a 50% solution of the analogs in corn oil, the oral LDs,
ranged from greater than the highest dose tested (2000 mg/kg)
to 2500 mg/kg bw for male rats and from 1000 to 2000 mg/kg/
bw for female rats. The oral LDsg of laureth 9 in Beagle dogs
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 LDs, was 2880 mg/kg for males and 2602 mg/
kg for females.

PEG methyl ethers. PEG-3 methyl ether has an LDs, of
>11 300 mg/kg in rats.”® The oral LDso of PEG-7 methy] ether
was >16 mL/kg for the rat.2! (Details not provided.)

C9- 1| pareths. The acute oral toxicity of C9-11 pareth 6 was
determined using groups of 5 male and 5 female Fischer 344
rats.** The groups of animals were dosed by gavage with 320 to
3260 mg/kg of the test material. The combined LDsg was cal-
culated as 1378 mg/kg C9-11 pareth 6.

The oral LDsg values of various C9-11 pareths for rats,
WESiCh range from 1000 to 2900 mg/kg, are provided in Table
5.

C12-13 Pareths. The acute oral toxicity of a C12-13 pareth
(avg chain length not specified) was determined.*® Groups of 4
male and 4 female Wistar albino rats were dosed by gavage
with 5000 or 10 000 mg/kg of the test material. One female of
the 5000 mg/kg group and 2 males and 3 females of the 10 000
mg/kg group died by day 11. The oral LD, was approximately
10 000 mg/kg.

The acute oral toxicity of C12-13 pareth 2 was also deter-
mined.*” Four male and 4 female rats were dosed by gavage
with 10 000 mg/kg. One female died on day 4; the LDs, was
greater than the highest dose tested. The oral LD;g values of
various C12-13 pareths for rats, which range from 4600 to 7600
mg/kg, are provided in Table 5.4

CI12-15 pareths. The oral LD, values of various C12-15
pareths for rats, which range from 1600 to 5600 mg/kg, are
provided in Table 5.

Cl14-15 pareths. The oral LDsy values of various C14-15
pareths for rats, which range from 1000 te 2700 mg/kg, are
provided in Table 5.%°

Dermal

Laureths. The percutaneous LDsg of laureth 4 was 0.93 mL/
kg for male rabbits and 1.78 mL/kg for females rabbits.*®
(Details not specified.) Pulmonary lesions were found within
3 days of a single dermal application. In rats, the potential for
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Table 5. Acute Toxicity Studies
Ingredient Animals No./Group Dose LDsp (LCsq for inhalation studies) Reference
ORAL
Laureths
Laureth 9 Albino Swiss Webster 10M 3300 mg/kg (24 h); 4
mice 3050 mg/kg (7 day)
Compounds analogous to laureth 9
Ci2.13AE¢ 5 Albino rats SM/SF 25% aq solution, neat, 2120 mgrkg L2
612-5000 mg/kg
Ci2.13AE¢5 Fischer 344 rats SMIF  50% in corn oil, 2500 mgfkg M); 1637 mglkg (F) 9
900-2500 mg/kg
Cy2.15AE; Fischer 344 rats 5M/SF  undiluted, 700-5000 1642 mg/kg 9
mg/kg
CiaisAE), Rat SM/S5F  50% in corn oil, males: greater than highest dose tested; 19
1000-2000 mg/kg females: 1000-2000 mg/kg
C)2.14AE Rat 5M/SF  neat, 5010-10 000 mgfkg 4900 mgtkg 19
Ci2.13AEg s Beagle 1650 mglkg 9
Cy4.15AE; Monkey neat 6700 mg/kg 9
Ceteths
ddY mice 10 undiluted 2880 mg/kg (M); 2602 mgfig (F) R
PEG Methyl Ethers
PEG-3 Methyl Echer Wistar rats 12 600 mg/kg 2
PEG-3 Methyl ether Carworth-Wistar rats 5 diluted with either 11.3 mbikg (11 800 mgikg) 2
water, corn oil, or
agar
PEG-3 Methyl Ether Carworth males 4,8, or |6 mlrskg 11,300 mg/kg; all animals dosed with 16 a
Farms-Nelson rats mU/kg died in | day
PEG-7 Methyl Ethers Rats >16 mL/kg z
C9-11 Pareths
C9-11 Pareth 3 Rats 2700-10 000 mg/kg 4
C9-11 Pareth 5 Rats 2900 mgrkg 4
C9-11 Pareth 6 Rats 1200-4100 mg/kg 4
C9-11 Pareth 6 Fischer 344 rats SM/SF  320-3260 mgikg 1378 mg/kg “
C9-11 Pareth 8§ Rats 1000-2700 mg/kg h
C12-13 Pareths
Wistar albino rats 4M/4F 5000 or 10 000 mg/kg 10 000 mg/kg 1
C12-13 Pareth 2 Wistar albino rats 4M/4F 10 000 mgfkg greater than highest dose tested 4
CI12-13 Pareth 3 Rats 7600 mg/kg 4
CI12-13 Pareth 7 Rats 4600 mglkg s
CI12-15 Pareths
C12-15 Pareth 3 Rats 2300 mg/kg "5
C12-15 Pareth 7 Rats 1700-2700 mg/kg "
C12-15 Pareth 9 Rats 1600-5600 mgfkg 4
C12-15Pareth 12 Rats 1800 mg/kg -
C14-15 Pareths
C14-15 Pareth 7 Rats 2300-2700 mglkg 4
Cl14-15 Pareth 11 Rats 1000 mgtkg s
C14-15 Pareth 13 Rats 1000 mgfkg e
DERMAL
Laureths
Laureth 4 Rabbits 0.93 mU/kg (males); 1.78 mU/kg (females); @
pulmonary lesions were observed with 3
days of a single dermal application
Laureth 4 Rats potential for neurotoxicity observed within 8

48 h after dosing (details not provided)

{continued)
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Table 5. (continued)

Ingredient Animals No./Group Dose LDsg (LCsq for inhalation studies) Reference
Analogs of Laureth 9 described in the SCCP opinion paper
Ci2.14AEs Rabbits neat >2000 mg/kg ?
Ci2.14AEs Rabbits neat >2000 I'I'Igfkg B
Ci2.15AE; Rats 5M/5F  neat >2000 mgfkg 1?
CiaisAE Rats 6M/6F  40% in corn oil; dosage  >920 mg/kg =
volume to skin, 2.3
mL/kg
PEG Methyl Ethers
PEG-3 Methyl Ether NZVV rabbits 2or5M 25 (n=2),5 (n=4),0r 7.| ml/kg (7400 mglkg) =
10 mL/kg (n=2); 24 h
occlusive application
PEG-7 Methyl Ether Rabbits >16 ml/kg n
C9-11 Pareths
C9-11 Pareth 3 Rabbits >5000 mg/kg 1
C9-11 Pareth 3 Rats >2000 mgfkg 4
C9-11 Pareth 5 Rats >2000 mg/kg 4
C9-11 Pareth 6 Rabbits >2000-5000 mgfkg b
C9-11 Pareth 6 NZW rabbits 4M/4F 2000 mg/kg (occ.) >2000 mg/kg; mild to moderate irritation “
observed at patch removal
C9-11 Pareth 8 Rats 4000 mgfkg *
C12-13 Pareths
Wistar albino rats 4M/4F 2000 mglkg (occ.) >2000 mfkg a6
CI2-13 Pareth 2 Wistar albino rats 4M/4F 1000, 2000, or 4000 > 2000 mgikg; ~4000 mglkg 7
mg/kg (occ.)
C12-13 Pareth 3 Rabbits 3300 mg/kg 5
C12-13 Pareth 7 Rabbits 2000 mglkg e
C12-15 Pareths
C12-15 Pareth 3 Rabbits 3000 mgfkg =
C12-15 Pareth 7 Rabbits 2300-5000 mg/kg “
C12-15 Pareth 9 Rabbits 2500-3400 mgikg “*
CI12-15 Pareth 12 Rabbits 2500 mg/kg “
C14-15 Pareths
C14-15 Pareth 7 Rabbits <5000 mgikg “*
“SC14-15 Pareth 7 Rats >5000 mg/kg 4
C14-15 Pareth 1| Rabbits 5000 mglkg 9
C14-15 Pareth 13 Rabbits 5000 mg/kg 4
INHALATION
Methyl Ethers
PEG-3 Methyl Ether Wistar rats | H Exposure To 200 no LCg established; no morality or toxicity H
mg/L observed
PEG-3 Methyl Ether Rats &F 8 hr exposure to no LCsq established; no mortality H
cohcentrated vapor
PARENTERAL
Laureths
Laureth 9 Albino Swiss Webster 10M 100 mglkg (i.v.) 2
mice
Laureth 9 Sprague-Dawley rats 12M 1%, intratracheally Moderate pulmenary lesions were observed e

in the bronchi, bronchioles and alveoli
after |, 3, and 7 days
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neurotoxicity was observed within 48 hours of a single dermal
dose. (Details not specified.)

For analogs of laureth 9, applied neat, the dermal LDs, was
>2000 mg/kg/bw for rats and rabbits.!® The dermal LDs, in rats
of a 40% solution in corn oil was >920 mg/kg.

PEG methyl ethers. The acute dermal toxicity of PEG-3
methyl ether was 7.1 mL/kg (7400 mg/kg) in New Zealand
White (NZW) rabbits.?® The percutaneous LDs, of PEG-7
methyl ether was >16 mL/kg for the rabbit.?! (Details not
provided.)

C9-11 pareths. The acute dermal toxicity of C9-11 pareth 6
was determined using 4 male and 4 female NZW rabbits.** A
dose of 2000 mg/kg was applied under a 4 inches x 4 inches
occlusive patch to the shaved back of the animals. Mild-to-
moderate irritation was observed at patch removal, and mild
and moderate edema was still observed after 14 days. The
dermal LDso was greater than the highest dose tested. The
dermal LDsq values of various C9-11 pareths, which range
from 2000 to 5000 mg/kg for rabbits and 2000 to 4000 mg/
kg for rats, are provided in Table 5.*°

C12-13 pareths. The acute dermal toxicity of a C12-13 par-
eth was determined.*® Undiluted test material, 2000 mg/kg,
was applied under occlusion to shaved dorsal skin of 4 male
and 4 female Wistar albino rats. The dermal LDs, was greater
than the dose tested.

The acute dermal toxicity of C12-13 pareth 2 was deter-
mined as described above.?” The test article, 1000, 2000, or
4000 mg/kg, was applied for 24 hours 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 dermal LDsg was
>2000 mg/kg and was approximately 4000 mg/kg.

The dermal LDsq values of various C12-13 pareths, which
range from 2000 to 3300 mg/kg for rabbits, are provided in
Table 5.4°

C12-15 pareths. The dermal LDsq values of various C12-15
pareths, which range from 2300 to 5000 mg/kg for rabbits, are
provided in Table 5.%

C14-15 pareths. The dermal LDsg values of various C14-15
pareths, which range from 2500 to 5000 mg/kg for rabbits and
is >5000 mg/kg for rats, are provided in Table 5.*°

Inhalation

PEG methyl ethers. In 2 separate studies, rats were either
exposed to 200 mg/L PEG-3 methyl ether for 1 hour or exposed
to concentrated vapor for 8 hours.2® All animals survived both
studies, and the LCsq value was not established in either study.

Other

Laureths. The acute intravenous (iv) toxicity of laureth 9
was evaluated using groups of 10 male albino Swiss Webster
mice.*? The iv LDsy, after 24 hours and 7 days, was 100 mg/kg.

A single intratracheal dose of 100 uL/animal of 1% laureth 9
was administered to 12 male Sprague-Dawley rats in order to
examine the toxic effects on the lungs.*' A 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.

Repeated Dose Toxicity
Oral

Laureths. Oral toxicity of compounds analogous to laureth 9
was evaluated in a number of repeated dose studies.'” Groups
of 6 Colworth Wistar rats, 3 per gender, were fed 0.023% to
1.5% C2.14AE, Cy2.1sAE, and Cy5.15AE;, in the diet for 21
days. A group of 6 male and 6 female rats were used as the
control group. With all test compounds, growth was decreased
in the 0.75% and 1.5% groups; changes in plasma protein con-
centration and organ weights were associated with this effect.
The liver appeared to be the major target organ, but it was
stated that changes seemed to be indicative of an adaptive
response rather than a true adverse effect. The lowest observa-
ble effect level (LOEL) was 0.75% in the diet for all the test
compounds. The ne-observable adverse effect level (NOAEL)
was 0.375% in the diet for these compounds, corresponding to
502 mg/kg bw C|2.|4AE7, 459 mgfkg bw C]2_|5AE7, and 519
mg/kg bw Cy2.5AE ;.

Groups of Colworth Wistar rats, number per group not spec-
ified, were fed 0.03% to 1.0% active material C;».,sAE; and
Ci2.14AE- in the diet for 90 days. (Active was not defined.)
With both compounds, body weight gains were significantly
decreased in male and female rats fed doses >0.25%. Relative
liver to body weights were significantly increased in males fed
0.5% and 1.0% and in females fed 0.25%, 0.5%, and 1.0% of
the test materials. Upon microscopic examination, hepatocyte
enlargement was noted in the livers. No effects were observed
in reproductive organs. The NOAEL for these compounds was
0.125% in the diet, which corresponded to 102 mg/kg per bw/d
C]2,15AE7 and 110 mg/kg per bw/d C|2.|4AE7.

Cl4-15AE7 was fed to groups of 6 male and 6 female Wistar
rats at concentrations of 300 to 10 000 ppm of active ingredient
for 50 days. The control group was comprised of 12 male and
12 female rats. Body weights were decreased in males of the
10 000 ppm group and females of the 3000 ppm group. Relative
liver to body weights were increased in males and females of
the 3000 and 10 000 ppm groups and in females of the 1000
ppm group; the relative spleen to body weight was increased in
males of the 10 000 ppm group. Microscopically, no
compound-related effects were seen at any dose level. The
dietary NOAEL was 300 ppm, corresponding to 15 mg/kg
bw C|4.|5AE7.
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In another 90-day study, C4.15AE7 was also fed to groups of
20 male and 20 female albino rats at concentrations of 0.1%,
0.5%, and 1% in the diet. Five rats/gender were killed for
necropsy on day 28. No treatment-related changes in body
weights, feed intake, organ weights, clinical chemistry, or
hematology were observed. The NOAEL was 1% C,4.,5AE-,
corresponding to 700 mg/kg bw for males and 785 mg/kg bw
for females.

In a 2-year study, rats, number per group not specified, were
fed 0.1%, 0.5%, and 1% C,1.13AEg s and C,4.;5AE- in the diet.
Reduced feed consumption, resulting in decreased body weight
gains, was observed in the females fed 0.5% and 1% and in the
males fed 1%. Relative liver, kidney, and brain to body weights
were increased in the 0.5% and 1% female groups, an increased
relative heart to body weight was observed in the 1% female
group, and increased relative liver to body weights were
observed in the 1% male group. The incidence of focal myo-
carditis was greater in treated males than in controls. No other
treatment-related lesions were observed. The NOAEL was
0.1%, corresponding to 50 mg/kg per bw/d.

Ci4.15AE; was fed to rats, number per group not specified, at
concentrations of 0%, 0.1%, 0.5%, and 1% in the diet for 2
years. Body weights were decreased for females of the 0.5%
and 1% groups and for males of the 1% group. Increases in
relative liver, kidney, heart, and thyroid/parathyroid gland to
body weights were observed in the high-dose group. The only
significant microscopic finding was focal myocarditis in all test
groups,; this lesion was observed at 13 months but not at 2
years. The NOAEL was 0.5%, corresponding to 190 and 162
mg/kg per bw/d for female and male rats, respectively.

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 days.*? The negative control
group was dosed with distilled water. The deaths that occurred
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 dis-
tress. A number of signs of toxicity, such as postdose 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 sig-
nificantly decreased at some point for all groups.

PEG Methyl Ethers

Sprague-Dawley rats (number/gender/group not specified)
were given 0, 0.75, 1.6, 3.9, and 8.0 g/kg per d PEG-3 methyl
ether in the drinking water for 14 days.?° PEG-3 methyl ether

was mildly to moderately toxic at 4 g/kg and severely toxic at
=8 g/kg. A NOAEL of 1.6 g/kg per d 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 per d PEG-3 methyl ether for 91 days.2
One female of the high-dose group died during the study. No
treatment-related clinical signs of toxicity, alterations in func-
tional 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 to body weights were also
observed in males of this group. Microscopically, hepatocellu-
lar 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 hyper-
trophy 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 con-
tributing factor in the development of testicular lesions was
low-level contamination with 2-methoxyethanol (0.02%-
0.04%), which is a testicular toxicant. Based on liver effects,
the researchers assigned a NOAEL of 400 mg/kg per d and a
lowest observable adverse effect level (LOAEL) of 1200 mg/
kg per d PEG-3 methyl ether. Based on testicular effects, the
researchers assigned a NOAEL of 1200 mg/kg per d and
LOAEL of 4000 mg/kg per d. However, the Environmental
Protection Agency (EPA) reviewed the information and deter-
mined that the LOAEL for testicular effects in this study was
between 400 and 1200 mg/kg per 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 weeks.*® A control group of 24 males
and 24 females was given untreated feed. All the animals were
killed at the termination 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 hema-
tological 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 chem-
istry and hematology values that were observed were not attrib-
uted to dosing and not considered toxicologically significant.

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, or 1000 mg/kg per d of an unspecified oleth.”® One male
and 1 female died after 2 doses of 1000 mg/kg, at which point
the high dose was reduced to 750 mg/kg per d. Two additional
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high-dose males died after the third or fourth dose, and 2 addi-
tional females in moribund condition were killed after 7 doses.
A mid-dose male was killed after 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-Dawley rats.*® Doses of 495,
990, or 1980 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 week 1 and for 4 days during
week 2. The test sites were occlusively wrapped for at least 6
hours, 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. Exfolia-
tion 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. No other treatment-related clinical signs of toxicity
were observed.

A dose of 2 mL/kg bw of 2.5% aqueous Cy4_1sAE;, a com-
pound analogous to laureth 9, was applied 5 days a week, 6 h/d
for 13 weeks to groups of 3 male and 3 female rabbits.’® Three
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
animals.

PEG methyl ethers. Groups of 5 rats/gender were dosed
dermally with 0, 1000, 2500, or 4000 mg/kg per d PEG-3
methyl ether, 6 h/d.?® 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. Clinical chem-
istry and hematological and urinalysis values that were statis-
tically significantly different from control values were
reported, but these effects were not considered by the research-
ers to be treatment related. The NOAEL was determined to be
4000 mg/kg per d 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.?%?% A
dose of 1000 mg/kg per d was applied neatly to the shaved skin
(size of test area not specified) on the back of each animal, 6 i/
d, 5 d/week for 3 weeks, under an occlusive covering; the
animals were restrained during dosing. Six hours after applica-
tion, 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 hours 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 was
evaluated by applying doses of 0, 400, 1200, or 4000 mg/kg
bw to a shaved site on the backs of 10 Sprague-Dawley rats/
gender/group for 6 h/d, 5 d/week, for 13 days.”® The test mate-
rial was uniformly spread on a 12 cm? area under a semiocclu-
sive covering. Additional groups of 5 rats/gender per dose were
used for interim evaluations. There were no indications of sys-
temic toxicity, and the researchers did not consider testicular
effects in 1 high-dose and 1 mid-dose male to be test article
related. (Dermal effects were not described.) The researchers
assigned a NOAEL of 4000 mg/kg per bw/d PEG-3 methyl
ether. However, the EPA reviewed that data and, based on
testicular effects in 2 males, assigned a 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(SD)BR rats.?' In the 14-
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/week. 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 methy] ether,
5 d/week.

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
were significantly decreased compared to the controls. No
microscopic 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 of 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 hours, the test site was wiped. Five
applications were made during week 1, and 4 were made during
week 2. The application site was not occluded, but a collar was
placed on the animals daily, prior to dosing, until the site was
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wiped. Vehicle was applied to animals in the negative control
group. No mortality was recorded. Barely perceptible erythema
and slight-to-moderate desquamation were observed. No sig-
nificant 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 d/week, 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 undi-
luted PEG-7 methyl ether. This lesion was not considered tox-
icologically significant,

C9-11 pareths. Groups of 20 Fischer 344 rats, 10 per gender,
were exposed dermally to 0.5 mL/kg of 0, 1, 10, or 25% w/v
aqueous C9-11 pareth 6, 3 d/week for 13 weeks.* The test site
was shaved, but the application site was not covered. Each
week the test site was evaluated 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 O for all animals. Dry and flaking skin
was observed in the 10% and 25% dose groups, and females of
these groups had an increase in discoloration at the test site,
Microscopically, the epidermal thickening with hyperkeratosis
observed for the skin at 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 parameters were also not considered treat-
ment 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
rabbits.’’ The applications were made 5 times/week for 13
weeks, followed by a 4-week 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 hours to minimize ingestion, and the test
sites were rinsed when the collars were removed. The applica-
tion 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-week interim sacrifice, moderate
epidermal hyperplasia, hyperkeratosis, and inflammatory infil-
trates were observed microscopically, and after 13 weeks,
slight-to-moderate hyperplasia was reported. After the 4-

week recovery period, there were no specific microscopic find-
ings. There were no toxicologically significant findings.

Dermal Irritation

Dermal irritation studies using animals are summarized in
Table 6. Depending on the alkyl PEG ether studied, results
range from nonirritating to severely irritating.

Animal Studies

Loureths. Laureth 9 was applied undiluted or as a 15% or
20% aqueous 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 hours after application. A slight
irritant effect was observed on intact and abraded skin 24 hours,
but not 72 hours, after application of the 15% and 20% solu-
tions. 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 hours’ readings.

The dermal irritation potential of a number of test substances
analogous to laureth 9 was determined."® Cy4.15AE7, 0.5 mL at
10%, 25%, or 100%, was not irritating when applied to rabbits
under a semiocclusive patch for 4 hours; the primary irritation
index (PII} was 1.7. Following a 4-hour occlusive application to
rabbit skin, undiluted C,;.14AE;¢ and undiluted C,;AE; were
moderately irritating, and undiluted C,3AE; s and undiluted
Cj2.)4AE¢ were severely irritating. A 24-hour occlusive applica-
tion of C,4.1sAE; 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 were scored
24 and 72 hours after application. The aerosol formulation
containing 20% laureth 9 was a mild irritant.

A mixture containing 1/10 g of laureth (chain length unspe-
cified; composition percentage not stated) was applied to the
shaved dorsal skin of 6 male albino rabbits.>® The test site was
occluded for 24 hours, and the site was evaluated upon removal
and after 2 and 5 days. It was concluded that the laureth tested
was a strong irritant, causing necrosis of the skin for 2 of the
test animals.

PEG methyl ethers. PEG-3 methyl ether was applied to intact
and abraded skin of 5 NZW rabbits at a dose of 2 g/kg, and the
site was covered for 24 hours.?® 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.)

Undiluted PEG-3 methy! ether, 0.1 mL, was applied uncov-
ered to the skin of 5 rabbits for 24 hours.2’ PEG-3 methyl ether
caused minimal irritation, with an irritation score of 2/10 at 24
hours.

C9-11 pareths. The primary dermal irritation potential of
undiluted C9-11 pareth 6 was evaluated in a Draize test using
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3 male and 3 female NZW rabbits at a dose of 2 g/kg.** The test
substance was applied to a 1-inch square of gauze, and the
gauze was applied to the shaved backs of the animals under
an occlusive patch for 24 hours. The test site was scored at
patch removal after 24 and 72 hours. The PII 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 eval-
uated in Draize studies, each using 6 albino rabbits.*® All of
these ingredients were severely irritating. Some dilutions {vehi-
cle 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 nonirritating at 0.1% and
slightly irritating at 1%. C9-11 Pareth 8 was minimally irritat-
ing 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 rabbits.*® A single occlusive patch of undi-
luted test material was applied to intact and abraded skin for 24
hours, and the test sites were graded at 24 hours, 72 hours, 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 hours, 72
hours, and 7 days, respectively, for both intact and abraded
skin. Necrosis and cracking skin was observed. The test sub-
stance was moderately irritating.

The same protocol was followed to determine the dermal
irritation potential of undiluted C12-13 pareth 2.*7 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 rabbits.** C12-13 Pareth 3 was severely irritating and
C12-13 pareth 7 was mildly to severely irritating. Dilutions of
C12-13 pareth 7 (vehicle not specified) was nonirritating at
0.1%, mildly irritating at 1%, and moderately irritating at 10%.

C12-15 pareths. The dermal irritation potentials of undi-
luted C12-15 pareth 3, C12-15 pareth 7, and C12-15 pareth 9
were evaluated in Draize studies, each using 6 albino rabbits.**
C12-15 pareth 3 was moderately to extremely irritating, C12-
15 pareth 7 was moderately 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 nonirritating at concentrations of 0.1%
and 1%.

Cl4-15 pareths. The dermal irritation potentials of undi-
luted 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 rabbits.*> C14-15 pareth 7 was severely irritat-
ing, C14-15 pareth 11 was moderately to severely irritating,

C14-15 pareth 13 was moderately irritating, and C14-15 pareth
18 was mildly 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 nonirritating at 0.1%, slightly irritating at
1%, and moderately to severely irritating at 10%. C14-15 par-
eth 18 was nonirritating at 0.1%, minimally irritating at 1%,
and slightly irritating at 10%.

Dermal Sensitization

Animal sensitization studies are summarized in Table 6. Alkyl
PEG ethers are not significant sensitizers in these -animal
studies.

Laureths. The sensitization potential of laureth 5 was exam-
ined in a modified cumulative contact enhancement test that
was performed without adjuvant stimulation at induction and
with closed epidermal challenge.23 At induction, occlusive
applications of 200 mg of 10% aqueous 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% aqueous laureth 5
was applied to the shaved left flank for 24 hours using Finn
chambers. The test sites were evaluated 48, 72, or 96 hours
after application. Laureth 5 did not produce a sensitization
reaction. However, confluent erythema was seen in 1 test and
2 control animals at 48 hours and in 2 test animals and 1 control
animal at 72 hours and 1 test and 1 control animal with the 1%
induction and at 96 hours in 1 test and 1 control animal with the
5% challenge.

Groups of 7 male guinea pigs were dosed intracutaneously
with a 0.02% aqueous solution of laureth 9 or a 0.1% solution
of an aerosol contraceptive formulation containing 20% laureth
9, to determine the sensitization potential.*> The injections
were made 3 times/week for a total of 10 applications. The
first injection volume was 0.05 mL, and the subsequent injec-
tions were 0.1 mL. A control group was injected with distilled
water. Two weeks 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 determined.'® In Magnusson-
Kligman guinea pig maximization tests in which intradermal
induction used concentrations of 0.05% to 0.2%, dermal induc-
tion used concentrations of 20% to 100%, and challenge was
with concentrations of 15% to 60%, the compounds were non-
sensitizing, In Buehler studies using guinea pigs, the products
were applied undiluted during induction and at 50% aqueous at
challenge. Again, no sensitization was observed.

C9-11 pareths. The sensitization potential of a 1% aqueous
solution of C9-11 pareth 6 was evaluated using the Buehler
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method.** Induction 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 d/
week, 6 h/d, for 3 consecutive weeks. The rest period duration
was not stated. Signs of sensitization were scored 24 and 48
hours 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 studies of guinea pigs (details
not given).*

CI12-13 pareths. The dermal sensitization potential of a
C12-13 pareth (chain length not specified) was evaluated with
a Magnusson-Kligman maximization study.*® The test group
consisted of 10 male and 10 female guinea pigs, while the
negative control group had 5 animals per gender. A dose of
0.50% w/v was used for the intradermal induction, 50% w/v for
topical induction, and 25% w/v for the topical challenge patch.
Cor oil was used as the vehicle. Erythema was scored imme-
diately and 24 and 48 hours after removal of the challenge
patch, and trace erythema was observed for 1 female test ani-
mal 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 proce-
dure.’” In this study, the intradermal induction dose was
0.1% w/v, the topical induction used undiluted test material,
and the 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,

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 sensitization (details not given).*

C12-15 pareths. C12-15 pareth 3, C12-15 pareth 7, and
C12-15 pareth 9 were not sensitizers in guinea pig studies
(details not given),*s

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 studies {details not given).**

Human Irritation/Sensitization Studies

Laureths. In a retrospective European study of allergic con-
tact response, only 1 of 475 patients had an allergic contact
reaction to laureth 4.>* From 1992 to 1999, 3186 patients were
patch tested with 0.5% laureth 9.%° Based on a 72-hour reading,
0.94% had questionable {erythematous), 0.88% had slightly
irritating, 0.97% had weakly positive, and 0.25% had strongly
positive reactions. For 6202 patients that were patch tested with
3% laureth 9, 1.79% of the participants had questionable,
0.48% had irritating, 1.77% had weakly positive, and 0.34%
had strongly positive reactions. 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 laureth 9.'" In a 3-patch
application test using 10 participants, undiluted or 25% aqu-
eous Cy4.;sAE; was applied under occlusive patches for 4
hours on 3 alternate days. Slight to negligible irritation was
observed. In a 24-hour occlusive patch test with § participants,
a 10% aqueous solution of Cy5.;3AEq s was slightly irritating,

A human repeat insult patch test (HRIPT) was completed
with 51 participants to determine the sensitization potential of
aerosol cream preparations containing 10%, 15%, and 20%
laureth 9.** During induction, occlusive patches were applied
for 24 hours to the anterolateral surface of the upper arm, 3
times/week for 3 weeks. Challenge patches were applied 16
days after removal of the last induction patch, and those
patches were left in place for 24 hours.

During induction, reactions were observed for all 3 prepara-
tions with patches 3 to 9. Most of the reactions were mild (14-).
A 2+ reaction was recorded for some participants after the
third 20% formulation patch and after the sixth patch for all
formulations. Following the ninth application, all formulations
produced 1+ to 34 reactions. This was interpreted as skin
fatigue. At challenge, 12% of the participants had a mild reac-
tion to the 10% and 15% formulations, while 18% had a mild
reaction to the 20% solution. These numbers decreased to 4%
and 6%, respectively, by day 3. None of the participants had
reactions that were indicative of sensitization.

The HRIPTs were performed with test substances that were
analogous to laureth 9.'% In an HRIPT performed using 108
participants, 24-hour induction patches with 0.3 mL of 5%,
10%, or 25% aqueous C;,.15AE; and Cy,.15AEo were applied
3 times/week for 9 weeks. A 24-hour challenge patch was
applied after a 2-week nontreatment period. During induction,
patches with 25% of the test materials caused very slight pri-
mary skin irritation, with slight erythema seen in 6 of 108
participants induced with 25% C;».;sAE; and in 15 of 108
participants induced with 25% C,5.;5AEs. At induction with
5%, very slight erythema was seen in 1 and 5 participants for
Ci2-.15AE7 and Cy,.15AEs, 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% aqueous Clg_;gAEﬁ_s and C;2.15AE > were applled
to 12 participants per test material. With both induction con-
centrations of C;5 ;15AEg, 1 participant developed mild
erythema. Erythema was not observed with C;,_1sAE,. Upon
challenge, there was no evidence of sensitization with either
test substance.

ClZ-lSAEﬁ.S and ClZ-lSAE99 using patches COﬂtaiﬂiﬂg 1%
aqueous solution, were evaluated in another HRIPT with 12
participants following the same protocol. Very slight primary
skin irritation was observed with Cy3.3AEq s, with very slight
erythema observed for 1 participant at 4 different readings. C,,.
1sAEg did not produce any irritant effects. Upon challenge,
there was no evidence of sensitization with either compound.

A study was reported in which participants wore patches
containing 2.5% aqueous Cj4.1sAE7 (144 participants) or C;5.
13AEg s (165 participants) for up to 3 weeks, with challenge
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following a 17-day nontreatment period. Skin hyperactivity
was observed in 1 participant exposed to C;5 13AEg ;.

Steareths. Steareth 2, steareth 10, and steareth 21 were eval-
uated on normal and damaged skin.>® The test compounds were
applied at a concentration of 5% w/v in a water/mineral oil
(50:50) mixture, with a vehicle control; 50 pL of each test
compound and the control were applied to normal skin of the
volar forearm of 20 participants for 48 hours. For damaged
skin, the skin was irritated using sodium lauryl sulfate prior
to application of the test material. At 24 hours 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 3 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 irmritation of PEG-3 methyl
ether was evaluated using groups of 20 participants.2® The test
material, 0.03 mL, was applied to the gauze center of a 3/8
inches x 1) inches bandage and placed on the skin for 24
hours. One hour after removal, the procedure was repeated for
3 consecutive days. At 24 hours,10 participants had an
erythema score of 1/4 and 3 participants had a score of 2/4.
By 72 hours, 7 participants had an erythema score of 1, and 13
participants has an erythema score of 2. No edema was
observed. The average total irritation score by 72 hours was
1.65, and the test material was slightly irritating,

C12-13 pareths. In an HRIPT (number of participants not
given), C12-13 pareth 7, tested at concentrations of 1%,
5%,and 15%, produced very slight irritation and was not a
sensitizer,*®

C12-15 pareths. In an HRIPT (number of participants not
given), C12-15 pareth 7, tested at concentrations of 5%,
15%,and 25%, produced very slight irritation, and C12-15 par-
eth 9, tested at the same concentrations, produced very-slight-
to~mild irritation.*® C12-15 pareth 12 was very slightly irritat-
ing (5%) or nonirritating (15%). None of the C12-15 pareths
were sensitizers in human participants.

Case Reports

Case reports have appeared sporadically over the past 30
years.*’~% The majority of the reports are skin reactions to
laureths, especially laureth 9. Reactions included, but were not
limited to, eczema, contact dermatitis, and a pruritic rash.

Ocular Irritation

Rabbit ocular irritation studies of alkyl PEG ethers are sum-
marized in Table 7. Laureths and laureth analogs were slight-
to-moderate ocular irritants; '’ PEG methyl ether was a slight
ocular irritant:?® In studies using albino rabbits, C9-11 pareths,
C12-13 pareths, C12-15 pareths, and C14-15 pareths were non-
irritating at low concentrations, with irritation increasing with
concentration, and with severe ocular irritation if the albino
rabbit eye was not rinsed;** C12-13 pareths were nonirritating
to mildly irritating in studies using NZW rabbits;***” and Oleth
20 at 5% produced only mild, transient conjuctival redness, and
chemosis. %

Mucosal Irritation

Laureths. Sprague-Dawley rats (number not given)*® were
exposed to 25 mL of 1% laureth 9 placed into the left nostril of
each test animal, while saline was instilled into the nostril of
the negative controls. Four hours after dosing, swelling was
observed, but there were no changes in the nasal epithelium.
Severe damage was observed on day 2, with shedding of necro-
tic 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 and 10.

Undiluted laureth 9 was instilled (5 mL) 1 time into the
vagina of 2 dogs.** No irritation was observed in the cervical
or vaginal mucosa of either dog on day 0 or 3. Laureth 9 at 15%
aqueous (5 mL) instilled once daily for 5 days (number of dogs
not specified). Again, no mucosal irritation was observed.

Reproductive and Developmental Toxicity

Dermal

C9-11 pareths. A 2-generation reproductive study was per-
formed using Fischer 344 rats to examine whether C9-11 pareth
6 had any effect on reproductive parameters.** The F, groups,
consisting of 30 males and 30 females, were exposed dermally
to 1 mL/kg of 0%, 1%, 10%, or 25% w/v aqueous 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 gen-
eration, 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 necrop-
sies were performed on all Fy and F; parents and on 5 pups/
gender per dose.

There was no mortality in the Fq generations, and deaths that
did occur in the F, generation 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 matemal
body weights in any test group. No toxicologically significant
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effects were observed regarding organ weights, mating indices,
fertility indices, or mean gestational length, and dermal admin-
istration of the test compound did not have an effect on the
growth or development of the offspring. A decrease in the
number of sperm in the high-dose Fy males was not considered
treatment-related or toxicologically significant,

Oral

Laureths. The reproductive and teratogenic toxicity of com-
pounds analogous to laureth 9 was evaluated.'® Groups of 25
gravid female rabbits were dosed orally with 0, 50, 100, or 200
mg/kg bw C,,AE¢ on days 2 to 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 were the evidence of maternal toxicity. No effects on
reproductive parameters were noted. During the study, 9 con-
trol animals and 31 test animals died. Based on matemal toxi-
city, the NOAEL was >50 mg/kg per bw/d.

Groups of 25 male and 25 female CD rats were used to
evaluate the reproductive toxicity of C;4.,5AE; in a 2-
generation study. The animals were fed a diet containing 0%,
0.05%, 0.1%, and 0.5% of the test article (equivalent to approx-
imately 0, 25, 50, and 250 mg/kg per bw/d). In 3 test groups,
males and females were given treated feed throughout the
study; in another 3 groups, females only were dosed, and dos-
ing was performed on days 6 to 15 of gestation. (Additional
details regarding study and dosing regimen were not pro-
vided.). No compound-related differences in fertility, gestation,
or viability indices were observed, and the NOAEL for repro-
duction with dietary administration of C,4_;sAE; was >0.5%
(equivalent to 250 mg/kg per bw/d).

In addition, effects on the Fc generation, that is offspring
from the third mating of the Fy and F, parenteral generation,
were examined. Gravid female rats were necropsied and exam-
ined on either day 13 or day 21 of gestation. Differences 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 females of the P; generation and an increase in
relative liver to body weights of males of the 0.5% continuous
feeding group of the P, generation at 60 days were considered
compound-related. The NOAEL for maternal and developmen-
tal toxicity was 50 mg/kg per bw/d.

The reproductive toxicity of C;;AE¢ was evaluated in a
similar study, and the 5 rats were fed 0, 25, 50, or 250 mg/kg
per bw/d 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 mg/kg group. In the 250
mg/kg group, statistically significant increases in embryo leth-
ality 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 per bw/d, and the NOAELs for maternal and developmental
toxicity were 50 mg/kg per bw/d C),AE; 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 at a vol-
ume of 10 mL/kg on days 7 to 16 of gestation.*® The negative
control group of 10 gravid rats was given 10 mL/kg water and
the 2 positive control groups were dosed with 50 and 250 mg/
kg methoxyethanol. 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 ani-
mals 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 postnatal day (PND)
21.%° The litters were culled to 8 pups on PND 4, and 1 male
and 1 female pup from each litter was killed on PNDs 22 and
68. The only matemal dose-related effects reported were
increased length of gestation and an increase in kidney weights
at the highest dose. Birth weights 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 was
evaluated using rats and rabbits.*® Gravid Crl:CD {SD) BR rats,
25 per group, were dosed orally by gavage with 625, 1250,
2500, or 5000 mg/kg on days 6 to 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 activ-
ity, 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 nongravid, died on day 13; no
treatment-related effects were seen at necropsy. No signs of
toxicity were seen in the other dose groups. Matemal body
weights, gravid uterine weights, and feed consumption were
statistically significantly decreased in the high-dose group, and
feed consumption was statistically decreased in the 2500 mg/kg
group on days 12 to 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 mal-
formations was not affected at any dose level. Doses of >1250
mg/kg PEG-3 methyl ether did cause significant increases in
reversible delayed ossification. The maternal and developmen-
tal no-observable effect levels (NOELs) for rats were 625 mg/
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kg per d PEG-3 methyl] ether. The NOAEL for maternal toxi-
city in the rat was 1250 mg/kg per d.

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 to 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 ano-
genital 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 to 21 of gestation. Gastric
ulcerations, observed at necropsy, were also statistically signif-
icantly increased for this group. Treatment-related effects were
not seen in the other dose groups, but 1 doe of the 1000 mg/kg
groups died on day 18 of gestation.

Maternal weight gains were decreased for the high-dose
group during dosing, but a rebound effect -occurred during the
posttreatment 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 postdosing, 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 2 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 per d PEG-3 methyl ether, respec-
tively. The NOAEL for maternal toxicity was 500 mg/kg per d,
and the presumed NOAEL for developmental toxicity was
1500 mg/kg per d.

Groups of 64 gravid female Sprague-Dawley rats were
dosed orally, by gavage, with 0, 300, 1650, or 3000 mg/kg per
d PEG-3 methyl ether on days 6 to 21 of gestation in a study of
developmental neurotoxicity.>® The pups were delivered, litters
were culled on day 4, and the offspring were observed in a
number of tests. One male and 1 female pup from each litter
were killed on 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. Kidney weights of
maternal rats were statistically significantly increased in the
high-dose group 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
observation were found at necropsy. Behavicral 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 to the researchers. The researchers assigned an NOEL of
300 mgfkg 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 activation.” In a standard
transformation assay with BALB/c-3T3 cells, laureth (tested at
0.00132-0.0417 and 0.00625-0.0250 mmol/L) was inactive.”’
Using Chinese hamster ovary (CHOQ) 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 acti-
vation) or chromosomal aberrations (5-50 pg/mL with or with-
out activation).” In a L5178Y mouse lymphoma cell mutation
assay (0-50 nL/mL with and 0-40 nL/mL without activation),
the results were suggestive of a lack of mutagenic activity; 1
test without metabolic activation produced questionable
results, and 1 with metabolic activation had inconclusive
results.”® In a mouse bone marrow micronucleus assay, laureth
wagmnot genotoxic when tested at doses of 31.25 to 125 mg/
kg.

Compounds that are analogous to laureth 9 were not muta-
genic in the Ames test at concentrations of <5000 pg/plate or
clastogenic in a chromosomal aberration assay using CHO cells
at concentrations of <25 pL/mL, with or without metabolic
activation.'? In vivo, 1.7 g/kg of a 20% solution and 2.5 g/kg
active ingredient of a 10% solution did not induce chromoso-
mal aberrations in Chinese hamsters. A dose of 1000 mg/kg
was not clastogenic in Wistar rats,

PEG Methyl Ethers

The mutagenicity and genotoxicity of aqueous PEG-3 methyl
ether was evaluated in an Ames test using 4 strains of Salmo-
nella typhimurium at concentrations <5000 pg/plate with and
without metabolic activation, in an HGPRT forward mutation
assay in CHO cells at concentrations of <5000 pg/plate with
and without metabolic activation, and in an in vivo mouse
micronucleus test at concentrations of <5000 mg/kg.2® The
results were negative in all 3 studies. Expected results were
seen with appropriate negative and positive controls.
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The mutagenic potential of PEG-7 methyl ether was evalu-
ated using an Ames assay.?! Concentrations of 1 to 110 mg/
plate were tested using 5 strains of S typhimurium, with and
without metabolic activation. PEG-7 methyl ether was not
mutagenic at any dose.

C9-11 pareths. The mutagenic potential of <1 mg/plate C9-
11 pareth 6 was evaluated in an Ames test using S typhimurium
strains TA98, TA100, TA1535, TA1537, and TA1538 in the
presence and absence of metabolic activation.** The appropri-
ate positive 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 evaluated.® Groups of 65 rats/gender were fed a diet
containing 0%, 0.1%, 0.5%, and 1% C,4.,sAE; for 2 years. At 1
year, 14 to 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 of
the 1% group. At necropsy, no differences in relative or abso-
lute organ weights were observed between test and control
animals. There was no evidence of a carcinogenic effect.

Ci2.13AE¢ 5 was fed to 100 Sprague-Dawley rats at concen-
trations up to 1% in feed for 2 years. Feed consumption, and
correspondingly, body weight gain, was decreased for females
fed 0.5% or 1% and for males fed diets containing 1% of the
test compound. No microscopic effects were seen, and C;,.
13AE¢ s was not carcinogenic.

Summary

Laureth 4 and laureth 23 have previously been reviewed by the
CIR Expert Panel, and in 1983 it was concluded that both of
these ingredients are safe as used as cosmetic ingredients. The
laureths actually are alkyl PEG ethers—the reaction product of
an alkyl alcohol, in this case lauryl alcohol, and 1 or more
equivalents of ethylene oxide. In preparing a rereview docu-
ment, it was noted that a large number of ingredients included
in the International Cosmetic Ingredient Dictionary and Hand-
book belong to this family and could 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. Data
from these 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 (eg, laureth 4 has an average number of ethylene oxide
repeat units equal to 4 but may include some laureth 5, laureth 3
etc). There are some ingredients in this report with known
average distributions of alkyl chain length and degree of unsa-
turation (eg, talloweth 4 ranges in alkyl chain length from 14 to
18 carbons, and in degrees of unsaturation from 0 to 3). Mix-
tures 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.

None of the alkyl PEG ethers included in this review would
be expected to have any biologically significant UV
absorption.

Alkyl PEG ethers are most commonly manufactured by
alkaline catalysis, although acid catalysis is known. The initia-
tion of the synthesis includes the addition of ethylene oxide to a
dry solution of the appropriate alcohol, and the reaction propa-
gates until the available ethylene oxide is consumed. Dioxane
is often formed as a by-product, 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 hydroxya-
nisole (BHA) may be present. The potential for methoxyetha-
nol and methoxydiglycol to be present in PEG methyl ethers
and methoxy PEGs exists.

The alkyl PEG ethers function primarily as surfactants. Gen-
erally, in each family, the lower chain length ingredients
mostly function as surfactant-emulsifying agents. As the chain
length increases, the ingredients function as surfactant-solubi-
lizing 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.

Of the 369 ingredients included in this report, 148 are in use.
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 par-
eth 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 eyeliners, and ceteareth 10,
which is used at 11% in lipsticks. All of the alkyl PEG ethers
named in this report are listed in the EU inventory of cosmetic
ingredients,

According to the original laureths report, in general, alkyl
PEG ethers are readily absorbed through the skin of guinea pigs
and rats and through the intestinal mucosa of rats, and they are
quickly eliminated from the body through the urine, feces, and
expired air. In rats, compounds analogous to laureth 9 are rap-
idly absorbed and excreted in the urine after oral, ip, and sc
dosing. Two distinct polar metabolites were identified in the
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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 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 praduced more metabolic CO, and 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, the 4-hour
percutaneous absorption decreased from 22.9% for laureth 1 to
2.1% for laureth 10 solutions, 0.25% in ethanol. The absorbed
laureths were rapidly metabolized to carbon dioxide. Com-
pounds analogous to laureth 9 readily penetrated the skin of
rats, and approximately 50% of the absorbed dose was
excreted. Using human participants, the majority of the dose
could be wiped away from the test site after 8 hours; less than
2% was found in the urine. With atopic patients, the calculated
dermal absorption rate for laureth 9 was 0.0017% for a 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 laur-
eths, PEG methy] ethers, and the C- pareth ingredients. C9-11
pareth 8, C14-15 pareth 11, and C14-15 pareth 13 had the
lowest LDsg values, which were 1 mg/kg in rats. Many of the
LDso values were in the range of 2300 to 3300 mg/kg, with
some, such as C12-13 pareth 2, having a value >10 000 mg/kg.
Dermally, the data available indicated the LDsq values for rats
and rabbits were mostly >2000 mg/kg for these families of
ingredients. Specifically for laureth 4, the dermal LDs, ranged
from 0.93 to 1.78 mL/kg for rabbits, and the researchers indi-
cated that, in rats, the potential for neurotoxicity was observed.
In acute inhalation studies with PEG-3 methyl ether, an LCs,
value was not established, as all animals survived exposure to
200 mg/L for 1 hour and to concentrated vapors for 8 hours.

In 21-day, 90-day, and 2-year feeding studies, compounds
analogous to laureth 9 had dietary NOAELSs of 459 to 519, 50 to
785, and 50 to 162 mg/kg bw in rats. In a 13-day oral study with
an unspecified deceth, doses of >25 g/kg resulted in death in
rabbits. In a 14-day drinking water study, PEG-3 methyl ether
was mildly to moderately toxic at 4 g/kg and severely toxic at
=>8 g/kg, while in a 91-day drinking water study, PEG-3 methyl
ether had a NOAEL of 400 mg/kg per d for liver effects; tes-
ticular effects were observed but were attributed to contamina-
tion with 2-methoxyethanol. In a 13-week dietary study, a dose
of <10 000 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 signifi-
cant. 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 per d for 17 days
was killed in moribund condition. However, at necropsy, the
organs and tissues appeared normal.

In a 2-week dermal study, dosing with 495 to 1980 mg/kg
per d undiluted laureth 4 under occlusion did not result in
erythema or edema, and no toxicologically significant results
were reported, while in a 13-week study, moderate localized
erythema was observed at all doses levels of 2.5% aqueous C, ,.
15AE7 in rabbits. For PEG-3 methyl ether, some erythema and
edema were observed with occlusive applications of 1000 mg/
kg per d in a 12-day study using rats; however, 1 study using
rats reported a NOAEL of 4000 mg/kg per d. Similar results
were observed with PEG-7 methyl ether in 14- and 21-day
studies, in which <5000 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. The dermal responses observed in a
13-week studies involving application of £25% aqueous 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.

Using rabbits, undiluted laureth 9 produced moderate irrita-
tion at abraded sites, while 10% and 20% dilutions caused
slight irritation at intact and abraded sites at 24 hours. The
dermal irritation potentials of several compounds that wer:
analogous to laureth 9 were determined. Under semiocclusive
conditions with a 4-hour application, C;4.15AE;, 0.5 mL at
10%, 25%, or 100%, were not irritating to rabbit skin. Follow-
ing a 4-hour occlusive application to rabbit skin, undiluted C,,.
14AEo and undiluted C,;AEs were moderately irritating, and
undiluted C,3AE; s and undiluted C,,.,,AE; were severely irri-
tating. A 24-hour occlusive application of C,4.15AE; was
severely irritating to rabbit skin. A contraceptive aerosol for-
mulation containing 20% laureth 9 was mildly 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-
imritating to mildly irritating, while 10% dilutions ranged from
slightly to, mostly, moderately irritating.

The sensitization potential of a number of alkyl PEG ethers
was evaluated using guinea pigs. Laureths 5 and 9, compounds
analogous to Jaureth 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% aqueous solution of laureth 9 was not irritating to
rabbit eyes. Compounds analogous to laureth 9 were
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moderately to severely irritating when instilled into rabbit eyes,
and a 10% solution was moderately irritating. Dilution of these
compounds reduced irritancy, and 0.1% to 1.0% solutions were
nonirritating 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% to 1%, these ingredients were
nonirritating to mildly irritating; while at 10%, they were mod-
erately to severely irritating in some cases and practically non-
irritating to mildly irritating in others. A 5% solution of Oleth
20 produced mild, transient conjunctival redness and chemaosis
in rabbit eyes.

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

In a 2-generation reproductive study, dermal administration
of <25% C9-11 pareth 6 did not have a toxicologically signif-
icant effect on dams or offspring. In 2-generation oral repro-
ductive studies with dietary administration of compounds
analogous to laureth 9, the NOAEL for reproductive toxicity
was >250 mg/kg per bw/d, and the NOAELSs for matemal and
developmental toxicity was 50 mg/kg per bw/d. Dosing with
<1000 mg/kg PEG-3 methyl ether did not result in any
treatment-related reproductive effects in rats. A dose of 3000
mg/kg PEG-3 methyl ether did result in increased length of
gestation and increased maternal kidney weights. In a study
in which gravid rats were dosed with <5000 mg/kg PEG-3
methyl ether on days 6 to 15 of gestation, the maternal and
developmental NOELSs for rats were 625 mg/kg per d, and the
NOAEL for matemal toxicity was 1250 mg/kg per d. For rab-
bits given <1500 mg/kg PEG-3 methyl ether on days 6 to 18 of
gestation, clinical signs of toxicity, and mortality were statis-
tically significantly increased for the high-dose group. The
maternal and developmental NOELs for rabbits were 250
and 1000 mg/kg per d PEG-3 methy] ether, respectively. The
NOAEL for rmatemal toxicity was 500 mg/kg per d, and the
presumed NOAEL for developmental toxicity was 1500 mg/kg
per d. In a test for developmental neurotoxicity, no neuro-
toxic effects attributable to PEG-3 methyl ether were
identified.

An unspecified laureth was not mutagenic or genotoxic in an
Ames test, transformation assay, or rmouse lymphoma assay,
and it did not induce sister chromatid exchanges or chromoso-
mal aberrations in CHO cells. Compounds analogous to laureth
9 were not mutagenic in a Ames test or clastogenic in in vitro or
in vivo chromosomal aberration studies. PEG-3 methyl ether
was not mutagenic or genotoxic in an Ames test, forward muta-
tion assay, or in vivo 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 carci-
nogenic in feeding studies in which rats were given up to 1% in
the diet for 2 years.

In a retrospective clinical study, 0.97% of patients had a
weakly positive and 0.25% of patients had a strongly positive
reaction to 0.5% laureth 9, and 1.77% and 0.34% had weakly
and strongly positive allergic contact reactions, respectively, to
3% laureth 9. Undiluted and 25% aqueous C,4., sAE; produced
negligible to slight irritation in an occlusive 3-patch application
test, and a 10% aqueous solution of C;.,3AE s was slightly
irritating when applied under an occlusive patch for 24 hours.
In an HRIPT of formulations containing laureth 9, 12% of
participants 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% to
25%, were not sensitizers. In HRIPTSs to determine the sensiti-
zation potential of 1% to 15% C12-13 pareth 7 and 5% to 25%
CI2-15 pareth 7, slight or mild irritation was observed, but the
ingredients were not sensitizers to human participants. 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, particu-
larly laureth-9, have been reported. Reactions included but
were not limited to, eczema, contact dermatitis, and a pruritic
rash.

Discussion

Alky] PEG ethers, including the previously reviewed ingredi-
ents, laureth 4 and laureth 23, are very similar to one another—
structurally, functionally, and toxicologically. While these
ingredients comprise a large group, fundamentally, all simple
alkyl PEG ethers are the reaction products of alkyl alcohols and
1 or more equivalents of ethylene oxide,

The Expert Panel noted gaps in the available safety data for
some of the alkyl PEG ethers in this safety assessment. The
available data on many of the ingredients are sufficient, how-
ever, and similar structural activity relationships, biologic
functions, and cosmetic product usage, suggest that the avail-
able data may be extrapolated to support the safety of the entire
group. For example, a concem was expressed regarding the
extent of dermal absorption for certain long-chain, branched
alkyl PEG ethers because of a lack of information on dermal
absorption and metabolism. The consensus of the Panel 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.
Additionally, the Panel has previously reviewed a number of
the alkyl PEG ethers as individual groups, that is ceteareths,
ceteths, laneths, oleths, and steareths; and in this report, the
Panel has relied to a great extent on data from these past
reports.
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Some of the past assessments of ingredients that included a
PEG moiety stated that the ingredient should not be used on
damaged skin. Since an amended conclusion has been issued
for the PEGs that caveat is no longer necessary.

The potential adverse effects of inhaled aerosols depend on
the specific chemical species, the concentration, and the dura-
tion 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 to 110 pm range and
the mean particle diameter in a typical aerosol spray has been
reported as ~ 38 pum. Particles with an aerodynamic diameter
of <10 um are respirable. In the absences of inhalation toxicity
data, the Panel determined that alkyl PEG ethers can be used
safely in aerosol products, because the product size is not
respirable.

Also of concern to the Expert Panel was the possible pres-
ence of 1,4-dioxane, ethylene oxide, methoxyethanol, and
methoxydiglycol impurities. The Panel stressed that the cos-
metics industry should continue to use the necessary proce-
dures to remove 1,4-dioxane and ethylene oxide impurities
from the ingredients before blending them into cosmetic for-
mulations. Because 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 CIR Expert Panel censidered the dangers inherent in
using animal-derived ingredients, namely the transmission of
infectious agents. While tallow may be used in the manufacture
of some ingredients in this safety assessment and is clearly
animal derived, the Expert Panel notes that tallow is highly
processed and tallow derivatives even more so. The Panel
agrees with determinations by the US FDA that tallow deriva-
tives are not risk materials for transmission of infectious
agents.

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 formu-
lating 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 absorption
was a concern.

The Expert Panel was also concerned that the potential
exists for dermal irritation with the use of products formulated
using some of the alkyl PEG ethers. The Expert Panel specified
that products must be formulated to be nonirritating.

Finally, this assessment is intended to address future cos-
metic 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 additicnal 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 con-
centration described in this safety assessment when formulated
to be nonirritating. Were ingredients in this group not in current
use (as indicated by *) to be used in the future, the expectation
is that they would be used in product categories and at concen-
trations comparable to others in this group. This assessment is
also intended to address future alkyl PEG ether cosmetic ingre-
dients 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* C12-14 Pareth 7*
Beheneth 2* C12-14 Pareth 9*
Beheneth 5* C12-14 Pareth 12
Beheneth 10 C12-15 Pareth 2*
Beheneth 15* C12-15 Pareth 3
Beheneth 20 C12-15 Pareth 4*
Beheneth 25 C12-15 Pareth 5*
Beheneth 30 C12-15 Pareth 7
C9-11 Pareth 3* C12-15 Pareth 9
C9-11 Pareth 4* C12-15 Pareth 10*
C9-11 Pareth 6 C12-15 Pareth 11*
C9-11-Pareth 8 C12-15 Pareth 12
C9-15 Pareth 8* C12-16 Pareth 5*

C10-16 Pareth 1*
C10-16 Pareth 2*
C11-13 Pareth 6*
C11-13 Pareth 9*
C11-13 Pareth 10*
C11-15 Pareth 3
Cl11-15 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
Cl11-21-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*

C12-16 Pareth 7
C12-16 Pareth 9
C13-15 Pareth 21*
C14-15 Pareth 4*
C14-15 Pareth 7*
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*

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*

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*
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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 §*
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*

Cetoleth 6*

Cetoleth 10*

Cetoleth 11*

Cetoleth 15*

Cetoleth 18*

Cetoleth 20*

Cetoleth 22*

Cetoleth 24*

Cetoleth 25

Cetoleth 30*

Coceth 3*

Coceth 5*

Coceth 6*

Coceth 7

Coceth 8

Coceth 10

Coceth 20*

Coceth 25*

Deceth 3

Deceth 4*

Deceth 5

Deceth 6*

Deceth 7

Deceth 8

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*

Hydrogenated Dimer
Dilinoleth 60*

Hydrogenated Dimer
Dilinoleth 80*

Hydrogenated Laneth 5*

Hydrogenated Laneth 20*

Hydrogenated Laneth 25*
Hydrogenated
Talloweth 12*
Hydrogenated
Talloweth 25*
[soceteth 5*
Isoceteth 7*
Isoceteth 10
Isoceteth 12*
Isoceteth 15*
Isoceteth 20
[soceteth 25
Isoceteth 30*
Isodeceth 4*
Isodeceth 5*
Isodeceth 6
Isolaureth 3*
Isolaureth 6
Isolaureth 10*
Isomyreth 3*
Isomyreth 9*
Isosteareth 2
Isosteareth 3*
Isosteareth 5
Isosteareth 8*
Isosteareth 10
Isosteareth 12*
Isosteareth 15*
I[sosteareth 16*
Isosteareth 20
Isosteareth 22*
Isosteareth 25*
Isosteareth 50*
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*
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
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Paimeth 2*

PEG-16 Cetyl/OleyV/
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

Authors’ Note

Unpublished sources cited in this report are available from the Direc-
tor, Cosmetic Ingredient Review, 1101 17th St, Suite 412, Washing-

ton, DC 20036, USA.

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 i15*
Trideceth 18*
Trideceth 20*
Trideceth 21*
Trideceth 50*
Undeceth 3
Undeceth 5
Undeceth 7*
Undeceth 8%
Undeceth 9*
Undeceth 11
Undeceth 40*
Undecyleneth 6*
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Abstract

Propylene glycol is an aliphatic alcohol that functions as a skin conditioning agent, viscosity decreasing agent, solvent, and fragrance
ingredient in cosmetics. Tripropylene glycol functions as a humectant, antioxidant, and emulsion stabilizer. Polypropylene glycols
(PPGs), including PPG-3, PPG-7, PPG-9, PPG-12, PPG-[3, PPG-15, PPG-16, PPG-17, PPG-20, PPG-26, PPG-30, PPG-33, PPG-34,
PPG-51, PPG-52, and PPG-69, function primarily as skin conditioning agents, with some solvent use. The majority of the safety and
toxicity information presented is for propylene glycol (PG). Propylene glycol is generally nontoxic and is noncarcinogenic. Clinical
studies demonstrated an absence of dermal sensitization at use concentrations, although concerns about irrication remained. The
CIR Expert Panel determined that the available information support the safety of tripropylene glycol as well as alf the PPGs. The
Expert Panel concluded that PG, tripropylene glycol, and PPGs >3 are safe as used in cosmetic formulations when formulated to

be nonirritating.

Keywords
propylene glycol, tripropylene glycol, PPGs

Introduction

A safety assessment of propylene glycol (PG) and polypropy-
lene glycols (PPGs) was published in 1994." On the basis of the
available data, the Cosmetic Ingredient Review (CIR) Expert
Panel concluded that these ingredients were safe for use in
cosmetic products at concentrations up to 50.0%. In that
assessment, the specific PPG chain lengths were not identified,
however, concentration of use data were reported for PPG-9,
PPG-26, and PPG 425. Currently, the International Cosmetic
Ingredient Dictionary and Handbook names PPG-3, PPG-7,
PPG-9, PPG-12, PPG-13, PPG-15, PPG-16, PPG-17, PPG-20,
PPG-26, PPG-30, PPG-33, PPG-34, PPG-51, PPG-52, and
PPG-69. Because new studies published after the 1994 assess-
ment are available, that address the safety of PG and PPGs, the
Expert Panel considered these data in support of the safety of
these specific PPGs currently listed in the International Cos-
metic Ingredient Dictionary as well as all chain lengths that
may be added in the future.

This report is an update of the 1994 safety assessment and,
as such, it contains information that was published after the
1994 assessment was issued.

Dipropylene glycol is not included in this report since
it was previously reviewed in a separate report. In 1985,
the Expert Panel determined that dipropylene glycol was safe

as used in cosmetics.' That conclusion was confirmed in
2006.2

Tripropylene glycol, which has not been reviewed, is
included in this report. Tripropylene glycol is different from
PPG-3. The PPG-n designations all acknowledge that these
ingredients are produced in a polymerization reaction that can
lead to some different chain length compounds, since the pro-
cess in not end blocked. Tripropylene glycol is an ingredient
that contains only the “3” chain length,

Chemistry

Definition and Structure

Propylene glycol (CAS No. 57-55-6) is an aliphatic alcohol that
conforms generally to the formula in Figure 1. Tripropylene
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F. Alan Andersen, Cosmetic Ingredient Review, 1101 17th Street, NW, Suite
412, Washington, DC 20036, USA

Email: cirinfo@cir-safety.org



2465

Internotional Journal of Toxicology 3 I{Supplement 2)

CH;,
HO

Figure |. Propylene glycol.
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Figure 2. Tripropylene glycol.

glycol (CAS No. 24800-44-0) is an organic compound that
conforms to the formula in Figure 2.> Synonyms for PG and
tripropylene glycel are listed in Table 1.

The PPGs (generic CAS No. 25322-69-4) are polymers
of propylene oxide that conform generally to the formula in
Figure 3. According to the International Cosmetic Ingredient
Dictionary and Handbook, intemational nomenclature cosmetic
ingredient (INCI) names for the PPGs refer to the average “n”
value corresponding to the propylene oxide chain length of the
polymer; that is, PPG-3 would have an average chain length of 3.
{Synonyms for PPGs are also listed in Table 1.)

As stated above, the INCI names for cosmetic PPGs refer to
the chain length. However, different naming conventions are
used in identifying PPGs and the potential for confusion exists.
When the official INCI name for each ingredient is used, the
name is given as PPG, dash, and then the average number of
units, for example, PPG-3. However, the PPGs can also be
identified using the average molecular weight as part of the
name; this is indicated as PPG, space, average molecular
weight, for example, PPG 200. Table 2 gives the INCI name,
molecular weight name where available, and calculated mole-
cular weight of the PPGs.

Physical and Chemical Properties

The physical and chemical properties of PG, tripropylene
glycol, and the PPGs are summarized in Table 3.

Method of Manufacture

Tripropylene glycol {as well as dipropylene glycol) is formed
by sequential addition of propylene oxide to PG.* The products
are formed simultaneously and separated by distillation.

Impurities

In the original safety assessment on PG, Dow Chemical Co
recommended that US Pharmacopoeia (USP)-grade PG be used

in cosmetics.” According to recent information, the USP has set
safety limits of diethylene glycol and ethylene glycol content at
a maximum of 0.1%.% The USP grade PG manufactured by
Dow contains diethylene glycol and ethylene glycol at con-
centrations that are nondetectable {quantification limit of
0.008% wt/wt). Dow also has stated that they meet or exceed
all requirements currently found in the European Pharmaco-
poeia, Japanese Pharmacopoeia, and Food Chemicals Codex.
Two companies submitted information regarding the con-
centration of propylene oxide in PPGs used to make finished
products.” Both companies report a maximum of 10 ppm
propylene oxide.

Use
Cosmetic

Propylene glycol is used in cosmetic formulations as a skin
conditioning agent (humectant or miscellaneous), viscosity
decreasing agent, solvent, or fragrance ingredient.> The PPGs
function primarily as skin conditioning agents, with some func-
tioning as solvents. Tripropylene glycol functions as a humec-
tant, antioxidant, or emulsion stabilizer.

At the time of the original safety assessment, according to
information supplied to the Food and Drug Administration
(FDA) by industry as part of the Voluntary Cosmetic Registra-
tion Program (VCRP), PG was used in 5676 cosmetic formula-
tions at concentrations ranging from 0% to >50%.> Both PPG-9
and PPG-26 were used in 6 and 10 cosmetic formulations,
respectively, at concentrations of 0.1% to 5%, and PPG 425
(thought to be synonymous with PPG-9) was used in 1 cosmetic
formulation at a concentration range of 1% to 5%.

The frequency and concentration of use of PG has increased.
Recent VCRP data indicate that PG is used in 9094 cosmetic
formulations (out of 34 391 total formulations reported).®
Polypropylene glycol {chain length not specified) is reported
to have 45 uses. Polypropylene glycol-9 is reported to be used
in 84 cosmetic formulations, and PPG-12 is used in 3, PPG-15
in 1, PPG-17 in 3, PPG-26 in 2, and PPG-30 in 5 cosmetic
formulations. Tripropylene glycol is used in 8 formulations.
A survey of current use concentrations conducted by the Per-
sonal Care Products Council (the Council) reported that PG is
used at concentrations of 0.0008% to 99%.° Propylene glycol,
which is used in 313 of the 580 deodorant products reported to
the VCRP,® is used at concentrations of 3% to 73%:; this is the
greatest leave-on concentration used.” The highest concentra-
tion of use of PG is 99%, but that use is in products that will be
diluted, for example bath oils, tablets, or salts. Additionally, the
Council survey results reported that PPG-9 is used at 0.05% to
22%, PPG-12 at 1%, PPG-17 at 1% to 2%, PPG-26 at 0.2%, and
PPG-34 at 20%. Tripropylene glycol is used at concentrations
up to 22%; the 22% is in an underarm decdorant, Table 4
presents current product formulation data for PG, tripropylene
glycol, and the PPGs.

Propylene glycol is used in hair sprays, and its effects on the
lungs that may be induced by aerosolized products containing



Fiume et al

2475

Table 1. Synonyms

Chemical Name

Synonyms/Other Technical Names

Propylene glycol 5

I, 2-dihydroxypropane; 2-hydroxypropanol; methyl glycol; methylene glycol; methylethyl glycol;

methylethylene glycol; monopropyl glycol; monopropylene glycol; propane-1,2-diol; I,2-propanediol;
propane-| 2-glycol; o-propylene glycol: 1,2-propylene glycol; propyleneglycolum (EP); trimethyl glycol

Tripropylene glycol
PPG-n (n =average chain length)

2-(2-(2-hydroxypropoxy)propoxy)propan-| -ol3
polyoxypropylene (n)3; polypropylene glycol (n)3

Abbreviations: PPG, polypropylene glycol.

CHa

OH

CH: dp

Figure 3. Polypropylene glycol.

n indicates average propylene oxide chain length and is reflected in the name,
for example, PPG-12 would have n = |1

this ingredient may be of concern. 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 diameter, d,, defined as the
diameter of a sphere of unit density possessing the same ter-
minal settling velocity as the particle in question. In humans,
particles with an aerodynamic diameter of <10 pm are respir-
able. Particles with a 4, from 0.1 to 10 pm settle in the upper
respiratory tract and particles with a d, < 0.1 pm settle in the
lower respiratory tract.'®!! Particle diameters of 60 to 80 pum
and >80 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
to 110 pm range and the mean particle diameter in a typical
aerosol spray has been reported as ~ 38 um.'> Therefore, most
aerosol particles are deposited in the nasopharyngeal region
and are not respirable.

Tripropylene glycol, PG, and PPGs are not included in the
list of ingredients that are prohibited for use in the European
Union'* or on the list of ingredients restricted or prohibited for
use in Japan.'?

Noncosmetic

Propylene glycol is generally recognized as safe (GRAS) as a
direct food additive when used in accordance with good man-
ufacturing practices, and it is approved as a direct and indirect
food additive.'® According to the Joint FAO/WHO Expert
Committee on Food Additives (JECFA), the acceptable daily
intake (ADI) of PG is 25 mg/kg/bw/d.!” In Japan, the Ministry
of Health, Labour, and Welfare (MHL W) specified that accord-
ing to the food sanitation law, PG has no potential to cause
harm to human health.'®

Table 2. PPG INCI Names, Molecular Weight Names, and Calculated
Molecular Weights®

PPG INCI name Molecular Weight

(PPG-n; n =avg MName as Indicated by Calculated
number of moles of  the Trade Name Listed Molecular Weight
propylene oxide} in the Dictionary (nx 58) + I8
PPG-3 PPG 200 192
PPG-7 424
PPG-9 PPG 400 or PPG 425 540
PPG-12 714
PPG-13 772
PPG-(5 888
PPG-16 PPG 950 948
PPG-17 PPG 1000 1004
PPG-20 PPG 1200 1178
PPG-26 PPG 2000 1526
PPG-30 PPG 4000 1758
PPG-33 1932
PPG-34 1990
PPG-51 2976
PPG-52 PPG 3000 3034
PPG-69 4020

Abbreviations: PPG, polypropylene glycol; INCI, international nomenclacure
cosmetic ingredient.

In original report, but not specifically listed in table:

PPG 225

PPG 300

PPG 750

PPG 1025

PPG 2025

PPG 3900

Propylene glycol is used as an inactive ingredient in a num-
ber of FDA-approved drug products, It has been approved at
concentrations up to 98.09% in topical drugs and 92% in oral
solutions.'® There is inadequate evidence to establish PG as
GRAS and effective in OTC pediculicide drug products.

Propylene glycol has many uses in pharmaceuticals, food,
and manufacturing.?® It is used in organic synthesis, especially
for PPG and polyester resins.?!

Polypropylene glycol is approved as a secondary direct food
and additive and as an indirect food additive.'® Polypropylene
glycol has many industrial uses.?!

Tripropylene glycol also has many uses in pharmaceuticals,
food, and manufacturing. It is used as an intermediate in resins,
plasticizers, pharmaceuticals, insecticides, and the production
of ethers and esters.??
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Tabie 3. Chemical and Physical Properties

Index of refraction

Tripropylene glycol

Color and form

Odor

Molecular weight
Solubility

Melting point

Boiling point
Density/specific gravity
QOctanol/water partition coefficient
Index of refraction
reactivicy
Polypropylene glycols
Color and form
Molecular weight

14323 @ 20°C; 1.4293 @ 27°C

Colorless liquid®%; slightly viscous?
Odorless?>*

192.26%

Soluble in water, methanol, and ether; miscible with alcohol?? miscible in water®

<_300c22.56

27|0C22.S7

1.0t9 @ 20°Cr0°C2?

log Poy = —0.5%*7

1.4449 @ 20°C/D*

Combustible?'

Clear, colorless or practically colorless, viscous liquid®®
Dependent on chain length

Characteristic Description
Propylene glycol®
Color and form Colortess viscous stable hygroscopic liquid
Odor Practically odorless
Molecular weight 76.09%°
Solubility Miscible in water, acetone, and chioroform; soluble in ether; miscible with water, alcohol, and many
organic solvents
Melting point —=59°C; —60°C
Boiling point 187.3°C; 188.2°C
Freezing point —59°C
Density/specific gravity 1.036 @ 25°C M°C; 1.038] @ 20°CR20°C
Disassociation constant (pKa) 148 @ 25°C
Octanol/water partition coefficient log Kow = -0.92

&

Solubilicy Lower mol wt polymers are soluble in water®; soluble in such organic solvents as aliphatic ketones
and alcohols but is insoluble in ether and most aliphatic hydrocarbons (mol wts not defined)®
pH Between 6 and 9°°
Density 1.002-1.007%°
Reactivity Nonvolatile; combustible®
Toxicokinetics was seen at 32 minutes. The authors suggested that PG mole-
. cules diffuse into stratum corneum only to a depth of 6 to 7 pm,
Absorption approximately. The researchers also suggested that PG mole-

Propylene glycol. The dermal penetration of ["*C]PG through
excised female hairless mouse skin from the temary cosolvent
containing 10 mol% oleic acid and 6 mol% dimethyl isosorbide
in 84% PG was determined.*® Over a 24-hour period, the cumu-
lative penetration of PG was 57.1% of the applied amount.

The dermal absorption of PG was determined in the outer-
most layers of skin using thermal emission decay-Fourier
transform infrared (TED-FTIR) spectroscopy.2* Propylene gly-
col was applied to the fingertip of one human participant for 30
minutes using PG-soaked cotton wool. The site was wiped and
allowed to dry for 1 minute. The thickness of the surface layer
of stratum comeum probed was 0.71 pm. Measurements were
performed every 25 minutes over a 3-hour period, with 1 mea-
surement taking 15 minutes. The concentration of PG remain-
ing at the surface of the stratum corneum decreased over time.
At 12 and 32 minutes, the maximum concentration of PG was
found at a depth of <1 pm, while at 107 and 157 minutes, the
maximum concentration of PG was found at a depth of 3 to 4
pm. At a depth of 6 um, the greatest concentration of PG, 0.2%,

cules do net reach the dermis.

Dermal Penetration Enhancement

Propylene glycol. Propylene glycol has been described as a
penetration enhancer, and penetration enhancers act by various
mechanisms to perturb diffusional pathways through the skin.
Proposed mechanisms of penetration enhancement by PG
include alteration of barrier function by its effects on a keratin
structure or a PG-induced increase in the solution capacity
within the stratum corneum.?? Examples of the effect of PG
on penetration are summarized in Table 5.

Toxicology
Cytotoxicity

Propylene glycol. The cytotoxicity of PG was determined in
assays that measured inhibition of human foreskin fibroblasts
and keratinocytes, inhibition of collagen contraction by
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Table 4. Frequency and Concentration of Use Table 4. (continued)
Freq of Conc of Freq of Conc of
Product Category Use 2009%*  Use (%) 2009° Product Category Use 2009%*  Use (%) 2009°
Propylene glycol Nail polish and enamel 2 (24) 0.0008-6
Baby products removers
Shampoos 6 (56) 0.005-0.4 Others IS (138) Not reported
Lotions/oils/powders/ 18 (137) 0.02 Oral hygiene products
creams Dentrifrices 4 (59) 0.02-10
Others 26 (143) 0.001-0.003° Mouthwashes and breath 9 (74 0.04-5
Bath preparations fresheners
Qils, tablets, and salts 23 (314) 1-99 Others 4 (86) Not reported
Bubble baths 24 (169) 1-5 Personal cleanliness products
Capsules 1 {4) Not reported Bath soaps and detergents 502 (l665) 0.01-25
Others 64 (234) Not reported Underarm deodorants 313 (580) 3-73
Eye makeup preparations Douches 4 (14) l
Eyebrow pencils 3 (144) 2-14 Feminine deodorants 9 (19) Not reported
Eyeliners 94 (754) 0.2-18 Others 272 (792) 2-10¢
Eye shadows 40 (1215) 0.03-18 Shaving preparations
Lotions 66 (254) 0.02-47 Aftershave lotions 174 0.02-8
Makeup removers 21 (128) 0.03-2 Preshave lotions 1 (22) Not reported
Mascaras 130 (499) 0.3-16 Shaving creams 37 (122) 4-40
Cthers 115 (365) 7 Shaving soaps 310 Mot reported
Fragrance preparations Cthers 59 (134) Not reported
Colognes and toilet waters 304 (1377) 0.3-6 Skin care preparations
Perfumes 117 (666) 0.03-5 Cleansers 398 (1446) 0.5-39
Powders 3 (221} 0.005-1 Depilatories 14 (42) 0.006-13
Others 120 (566) 0.2-70 Face and neck 558 (1583) 5-30
Noncoloring hair preparations Body and hand 648 (1744) 0.009-68
Conditioners 446 (1226) 0.08-42 Face and neck sprays No category 6
Sprays (aerosol fixatives) 60 (312) 0.003-4 Body and hand sprays No category l-10
Straighteners 129 (178) 4.25 Foot powders and sprays I't (47) 0.03
Permanent waves 7 (69) 0.3-10 Moisturizing products 846 (2508) 0.2-41
Rinses (noncoloring) 9(33) 0.5-10 Night preparations 121 (353) 0.004-20
Shampoos 494 (1361) 0.06-5 Paste masks (mud packs) 136 (441) 0.t-11
Tonics, dressings, etc 468 (1205) 0.3-40 Skin fresheners 84 (259) 0.002-7
Wave sets 1t (51) Not reported Others 415 (1308) 2-20°
Others 318 (807) 0.3-38 Suntan preparations
Hair coloring preparations Suntan gels/creams/liquids 43 (107) 0.0t-5
Hair dyes and colors 1361 (2393) 5-15 Indoor tanning preparations 86 (240) 1-33
Hair tints 20 (21) 10 Others 19 (62) 1o
Hair rinses NR ! Total for propylene glycol 9747 (34,391) 0.0008-99
Hair shampoos 16 (40) Not reported  Tripropylene glycol
Hair color sprays (aerosol) 7N Not reported  Fragrance preparations
Hair lighteners 52 Not reported Perfumes 1 (666) Not reported
Hair bleaches 13 (149) Not reported  Personal cleanliness products
Others 23 (168) 6-16 Underarm deodorants 7 (580) 21.22
Makeup preparations Skin care preparations
Blushers 17 (434) 0.2-67 Moisturizing creams/lotions/ Not reported 0.00004
Face powders 15 (661) 0.009-0.2 powders
Foundations 134 (589) 4-57 Total for tripropylene glycol 8 0.00004-22
Leg and body paints 4 (29) 0.03-04 Polypropylene glycol
Lipsticks 39 (1883) 0.!-8 Fragrance preparations
Makeup bases 42 (17 0.1-21 Colognes and toilet waters 30 (1377) Not reported
Makeup fixatives 3 (45) Not reported Perfumes 4 (666) Not reported
Others 75 (485) 2-19 Hair coloring preparations
Manicuring preparations Hair dyes and colors 6 (2393) Not reported
Basecoats and undercoats 3(79) Not reported (requiring caution stmt)
Cuticle softeners 1 (27) 4 Hair bleaches l(149) Not reported
Nail creams and lotions 6 (14) 0.02-12 Makeup preparations (not eye)
Mail polish and enamel 8 (333) 0.008-0.9 Blushers (all types) | (434) Not reported

(continued)

(continued)
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Table 4. (continued)

Freq of

Table 4. (continued)

Conc of Freq of Conc of
Product Category Use 2009®*  Use (%) 2009°  Product Category Use 2009%*  Use (%) 2009°
Personal cleanliness preparations Total for PPG-26 2 02
Others 1 (792) Not reported  PPG-30
Shaving preparations Noncoloring hair preparations
Aftershave lotions 1 (367) Not reported Tonics, dressings, other hair 1 (1205) Not reported
Skin care preparations grooming aids
Cleansers 1 (1446) Not reported  Skin care preparations
Face and neck preparations I (1583) Not reported Cleansers 3 (1446) Not reported
(excl. shaving) Face and neck (exdl. shaving) 1 (1583) Not reported
Suntan preparations Totals for PPG-30 5 Not reported
Indoor tanners I (240) Not reported PPG-34
Total for polypropylene glycol 47 Not reported  Skin care preparations
PPG-9 Paste masks (mud packs) Not reported 20
Bath preparation Total for PPG-34 Not reported 20
Others 3(234) Not reported
Eye makeup preparations :Total nu.mbEIr in category given in parentheses.
Eye lotions Not reported T . 0.093% in a rinse-off product.
Noncoloring hair preparations q ;: in 2 brow and l?Sh gel.
Shampoos (noncolorin 74 (1361 05 A shower gel; 6% in a foot scrub.
P { g) ( ) 6% in a vaginal area moisturizer/fubricant.
Personal cleanliness products
Bath soaps and detergents Not reported 22
Others 33 (792) Not reported
Skin care preparations fibroblasts, and changes in cell morphology of fibroblasts and
Cleansers Not reported 0.05-0.4 keratinocytes.> Fibroblast and keratinocyte proliferation was
Depilatories Not reported 4 inhibited within 3 days after administration of PG; no signifi-
FaTe:”d "“: "'ea:'!“' DSBS = cant changes in cell proliferation occurred with a 6-day admin-
Ski: f':'e';sl_;:rlrspc'w ers Not reported 4 lst‘ratlon. Propylene glycgl was a moderately Potent' inh.ibi.tor,
Total for PPG-9 10 0.05.22 with an ICsq (concentration causing 50% proliferation inhibi-
PPG-12 tion) of 280 mmol/L for fibroblasts and 85 mmol/L for kerati-
Noncoloring hair preparations nocytes. The effect of PG on collagen contraction by
Hair conditioners 2 (1226) Not reported  fibroblasts was concentration dependent throughout the entire
Tonics, dressings, other hair | {1205) Not reported  study. The concentration causing 50% contraction inhibition

grooming aids
Skin care preparations
Face and neck creams,
lotions, and powders
Total for PPG-12
PPG-i5
Eye makeup preparations
Eyeliners
Total for PPG-15
PPG-17
Skin care preparations
Face and neck {excl. shaving)
Moisturizing creams, lotions,
and powders
Suntan preparations
Suntan gels, creams, and liquids
Total for PPG-17
PPG-26
Fragrance preparations
Perfumes
Skin care preparations
Face and neck creams,
lotions, and powders
Paste masks {mud packs)
Cthers

Not reported

3

| (754)
I

3 (1583)
Not reported

Not reported
3
1 (686)
Not reported

Not reported
1 (1308)

Not reported
Not reported

1-2

Not reported
0.2

0.2
Not reported

{continued)

was 180 mmol/L.

The effect of PG on changes in cell morphology also was
examined.”® A gradual detachment of cells from the culture
accompanied by changes in cell shape occurred in confluent
keratinocyte cultures when the concentration of PG was
increased above 5%. After 24 hours, replacing medium
containing 5% PG with PG-free medium resulted in almost
complete recovery within 48 hours. However, this recovery did
not occur with 7% PG. Similar results were observed with
fibroblasts, and the concentration inducing irreversible cell
damage in both fibroblast and keratinocytes cultures was 660
mmol/L PG.

Single-Dose Toxicity
Oral

Polypropylene glycols. The acute toxicity of PPG 425 was
evaluated using 2 groups of 3 rats (strain and gender not
specified).”® The rats were given a single oral dose of 250 or
1000 mg/kg PPG 425 by gavage and observed for 14 days.
Animals of the low-dose groups had convulsions and loss of
coordination, whereas animals of the high-dose group had
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convulsions. One high-dose animal died on day 1. All low-dose
animals and the remaining 2 high-dose animals survived until
study termination.

Parenteral

Propylene glycol. An acute study was performed in which
female ICR mice were dosed intraperitoneally (ip) with 2600,
5200, or 10 400 mg/kg PG.2” All except the high-dose mice
survived 6 days after dosing. (The number of high-dose mice
that died was not given.) Signs of toxicity, such as lethargy and
ruffled hair coats, were not observed in the 2600 and 5200
groups.

Repeated-Dose Toxicity
Oral

Propylene giycol. Groups of 6 inbred male Wistar rats were
dosed orally by gavage, daily, with 294.23 mg PG/100 g body
wt (as 1 mL 28.4%/100 g) for 10 (group 1), 20 (group 2), or 30
days (group 3), and the effects on a number of intestinal para-
meters were determined.?® Control groups received an equal
volume of saline for 10, 20, or 30 days. After termination of
dosing, animals were fasted overnight and then killed. All ani-
mals survived until study termination. Body weight gains were
statistically significantly decreased for animals in group 1 and
increased for animals in groups 2 and 3. A number of enzyme
activities were enhanced; statistically significant increases
were seen in sucrase activity in groups 1 and 2 and lactase and
y-glutamyl transpeptidase activity in group 3. Absorptive func-
tion was assessed by measuring nutrient uptake. Statistically
significant increases of p-glucose and calcium uptake were
seen in all groups and of glycine, L-asparate, and L-lysine
uptake was seen in groups | and 2. Scanning electron micro-
scopy revealed that PG did not affect the intestinal mucosal
surface.

Nineteen male Han:Wistar rats were given drinking water
containing 40 g/L PG for 2 weeks; a control group of 16 rats
was given tap water.%’ The animals were placed in metabolism
cages during the last 24 hours of dosing and urine was col-
lected. Propylene glycol administration did not have any effect
on urinary excretion of oxalic or alkoxyacetic acid, nor did it
affect pH or urinary metabolites. Propylene glycol did not
cause any renal effects.

Groups of 8 male and 8 female CD-1 mice were given 0.5%,
1.0%, 2.5%, 5.0%, and 10.0% PG in the drinking water for 14
days.>® Negative controls were given untreated drinking water.
Body weight gains of test animals were similar to or greater
than controls. No animals died during the study.

Inhalation

Male and female Sprague-Dawley rats (number per group not
given) were exposed to 0.16, 1.0, or 2.2 mg PG/L air for 6
hours/d, 5 days/week, for 13 weeks in a nose-only inhalation
study.?! There was no difference in body weights for any of the

male dose groups, while mid- and high-dose females had sig-
nificantly decreased body weights starting on days 64 and 50 of
the study, respectively. Feed consumption was decreased for
the females starting on days 50 and 43, respectively. Relevant
differences occurred in some hematological parameters, serum
enzyme activities, and lung, spleen, liver, and kidney weights;
however these differences were inconsistent and without dose—
response trends. The mid- and high-dose animals had increased
goblet cells and increased mucin within these cells.

Ocular Irritation

Propylene glycol. The ocular irritation potential of PG was
determined using groups of 6 male and female New Zealand
white albino rabbits.> First, a single application of 1 drop of
PG was instilled into the conjunctival sac of the left eye of each
rabbit, and the eye was not rinsed. In the second part of the
study, 1 drop of PG was instilled into the conjunctival sac of the
left eye every 24 hours for 3 consecutive days. At both times,
the contralateral eye was untreated and served as the control.
The eyes were examined on days 1, 2, 3, and 7. With the single
application, slight-to-moderate conjunctival hyperemia was
observed on day | and resolved by day 2. The highest total
score was 19 of 550, well below the category of marginal
irritant (score of 65). Multiple instillations resulted in similar
observations, with slight hyperemia lasting up to day 3 in 2
rabbits. The highest total score following multiple installations
was 38 of 550, again below the category of marginal irritant.

Dermal Irritation/Sensitization

Propyfene glycol. The dermal irritation potential of 100% PG
was evaluated with male hairless SKHI hr/hr mice.** Propy-
lene glycol was instilled in polyvinyl chloride cups (vol 0.3
cm®) on the dorsal side of 3 mice. The test substance remained
in contact with the skin for 24 hours. At the end of the 24 hours,
the animals were killed and a sample of the exposed skin was
examined microscopically. Propylene glycol was minimally
irritating, with a total score of 7 (maximum score =77).

Reproductive and Developmental Toxicity

Propylene glycol. The repreductive and developmental effects
of PG were evaluated using mice, rats, rabbits, and hamsters.>*
Groups of 25 or 28 female albino CD-1 outbred mice were
mated and 22, 22, 22, 20, and 23 gravid mice were dosed by
oral intubation with 0.0, 16.0, 74.3, 345.0, and 1600.0 mg/kg ag
PG on days 6 to 15 of gestation. Groups of 25 to 28 female
albino Wistar rats were mated and 22, 23, 22, 20, and 24 were
dosed as above, respectively. Positive control groups of 23
mice and 21 rats were given 150.0 or 250.0 mg/kg aspirin,
respectively. Body weights were recorded at various intervals
and general observations were made daily. Caesarian sections
were performed on days 17 and 20 for all mice and rats, respec-
tively. All fetuses were examined macroscopically for visceral
or skeletal defects. Administration of PG did not affect
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maternal or fetal survival in mice or rats, and there were no
statistically significant differences in fetal anomalies between
test and negative control groups in mice or rats.

Groups of 11, 11, 12, 14, and 13 gravid female Dutch-belted
rabbits were dosed by oral intubation with 0, 12.3, 57.1,
267.0, or 1230.0 mg/kg aq PG on days 6 to 18 of gestation,
respectively. A positive control group of 10 gravid rabbits was
given 2.5 mg/kg 6-aminonicotinamide. Body weights were
recorded at various intervals and general observations were
made daily. Caesarian sections were performed on day 29. All
fetuses were examined macroscopically and kept for 24 hours
to evaluate survival. The pups were then examined viscerally
and for skeletal defects. Administration of PG did not affect
maternal or fetal survival, and there were no statistically
significant differences in fetal anomalies between test and
negative control group.

Groups of 24-27 female golden hamsters were mated and
21, 24, 25, 22, and 22 gravid hamsters were dosed by oral
intubation with 0.0, 15.5, 72.0, 334.5, and 1550.0 mg/kg aq
PG on days 6 to 10 of gestation, respectively. Positive controls
were given 250.0 mg/kg aspirin. Body weights were recorded
at various intervals and general observations were made daily.
Caesarian sections were performed on day 14. All fetuses were
examined macroscopically and for visceral or skeletal defects.
Administration of PG did not affect matemal or fetal survival,
and there were no statistically significant differences in fetal
anomalies between test and negative control groups.

Propylene glycol was used as a vehicle in a reproductive and
behavioral development study.*® It was administered to 15
gravid Sprague-Dawley rats orally by gavage on days 7 to 18
of gestation at a volume of 2 mL/kg. Propylene glycol did not
have any effects on reproductive or behavioral development
parameters.

Female ICR mice were used to determine whether PG
induced cytogenetic aberrations in mouse metaphase 11 (MI1)
oocytes that predispose zygotes to aneuploidy.?’ Groups of
mice were first given an ip injection of 7.5 IU eCG to augment
follicular maturation followed 48 hours later with 5 IU human
chorionic gonadotropin (hCG) to induce ovulation. After 3
hours, mice were dosed ip with 1300, 2600, or 5200 mg/kg
PG in distilled water. A control group was given distilled water
only. For the MII portion of the study, ovulated oocytes were
collected from 20 test animals/group and 30 control animals
and processed for cytogenetic analysis 16 hours after adminis-
tration of PG. The number of oocytes collected from test ani-
mals was nonstatistically significantly increased compared to
controls. A statistically significant change in hyperploidy,
hypoploidy, or single chromatids was not observed. An
increase in the frequency of PCS at each dose was statistically
significant, and the incidence of premature anaphase was sta-
tistically significantly greater in the 5200 mg/kg dose group as
compared to controls. Neither metaphase I nor diploid cocytes
were found.

For the zygote portion of the study, the female mice were
paired with undosed males immediately after being given hCG;
the females were dosed ip with 1300, 2600, or 5200 mg/kg PG

3 hours after hCG administration. The males were removed 16
hours after dosing with PG. Mated females were given colchine
22 hours after dosing with PG; zygotes were collected 18 hours
later. There were 30, 40, 49, and 66 mice in the control, 1300,
2600, and 5200 mg/kg groups, respectively. The increase in
hyperploidy was statistically significant in all test groups com-
pared to controls. A statistically significant change was not
seen for polyploidy or hypoploidy, and zygotes containing
PCS, premature anaphase, or single chromatids were not found.
The authors noted that there was no statistically significant
difference in the proportion of zygotes collected for each group
compared to oocytes. However, the number of zygotes ana-
lyzed compared to the number placed on slides was signifi-
cantly decreased in the test groups; a relatively large portion
of these zygotes had clumped chromosomes.

Genotoxicity

Tripropylene glycol. In a preincubation study with tripropylene
glycol using Salmonella typhimurium strains TA1535, TA100,
TA97, and TA98, the results were negative using concentra-
tions of 0 to 10 000 pg/plate with and without metabolic
activation.>®

Clinical Assessment of Safety

Propylene glycol. Propylene glycol dermal penetration was
reportedly enhanced by the addition of fatty acids, such as oleic
acid.?” Transepidermal water loss (TEWL) and attenuated total
reflectance (ATR)-FTIR were used to evaluate participants
exposed to PG and/or oleic acid.>® The TEWL was determined
using 10 participants (number of males and females not spec-
ified) with application of occlusive chambers containing noth-
ing, 300 pL PG, or 300 pL 0.16 mol/L oleic acid in PG, for 3 or
24 hours. The fourth site was not treated and not occluded. The
TEWL measurements were started 3 hours after chamber
removal to reduce volatile solvents on the skin surface in order
to avoid interference with the Evaporimeter. The site treated
with oleic acid/PG increased water loss for a longer period in
comparison to the PG only or empty sites. The 3- and 24-hour
applications of PG resulted in an enhanced water loss ratio of
1.1. With oleic acid/PG, these values were 2.0 and 2.1,
respectively.

For the ATR-FTIR portion, an occlusion system containing
PG or oleic acid/PG was applied to the forearm of each parti-
cipant; a third site was untreated. The chambers were removed
after 3 hours, and ATR-FTIR spectra were recorded. Upon
removal at the site where oleic acid/PG was applied, the
absorbance at the wavelength measuring free acid indicated
the presence of extra free acid, while the absorbance at the
wavelength characteristic of esterified ester lipids was similar
to untreated and PG-treated sites. The absorbance ratio for
these 2 wavelengths leveled off to that of the untreated site
3 hours after removal of the chambers, indicating migration of
oleic acid into lower cell layers or lateral spreading within the
stratum comeum. The researchers also examined ATR-FTIR
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Table 6. Clinical Dermal Irritation/Sensitization Studies With Propylene Glycol—Predictive

Dose Participants Procedure Results
Irritation

69.15% in a deodorant 20 24-h SICPT PII—0.25; signiﬁcantlz less irritating than the
reference controf*®

68.06 in a deodorant 20 SIOPT PI—0.13*

PG 12 occlusive chambers for 3 or 24 h; LDV irritation index—1.1 (3 h); 1.2 {24 h) —slight
erythema"2

0.16 mollL oleic acid/PG 12 occlusive chambers for 3 or 24 h; LDV irritation index—2.1 (3 h); 3.9 (24 h) —clearly
visible erythema*?

35% in a deodorant 26 M 30-day use study no potential for eliciting irritation or
sensitization™?

65.2% in a deodorant 40 F 30-day use study no potential for eliciting irritation or
sensitization™

73% in a deodorant 24 M 30-day use study no potential for eliciting irritation or
sensitization®®

65.8% in a deodorant 26 M 4-week use study no potential for eliciting irritation or
sensitization*®

Sensitization

69.15% 18 M; 7F maximization test no sensitization reactions*’

73% in a deodorant 30M; 7IF RIPT scores of + to 2 observed throughout the study; 4
participants discontinued durin} induction due
to a repeat moderate reaction™®

86% in a deodorant 99 RIPT one + score observed throughout the study; no

sensitization®’

when the oleic acid/PG site was tape stripped 5 times, remov-
ing 50% of the thickness of the stratum cormeum, 2 hours after
removal of the application chambers. The results indicated
oleic acid accumulates in a deeper layer after the tape
stripping.

Dermal Irritation/Sensitization

Propylene glycol. Intradermal injection of 0.02 mL undiluted
PG produced a wheal-and-flare reaction within minutes, while
the same volume applied epidermally did not produce any
reaction.’® These authors reported that, occasionally, subjec-
tive or sensory irritation sometimes occurred in volunteers after
application of various concentrations of PG. Some researchers
have proposed classifying skin reactions to PG into 4 groups:
(1) irritant contact dermatitis; (2) allergic contact dermatitis;
(3) nonimmunologic contact urticaria; and (4) subjective or
sensory irritation.

Predictive Testing—lrritation

The results of the clinical dermal predictive irritation and sen-
sitization studies on PG described in this section are summar-
ized in Table 6.

Propylene glycol. A 24-hour single insult occlusive patch test
(SIOPT) was performed on an undiluted deodorant formula-
tion containing 69.15% PG using 20 participants (gender not
's.I:teciﬁed)."0 A clear stick deodorant was used as a reference
control. The test sites were scored on a scale of 0 to 4. With

the test formulation, 4 participants had a score of £ (minimal
faint uniform or spotty erythema) and 3 participants had a
score of 1 (pink-red erythema visibly uniform in the entire
contact area.) The primary irritation index (PII) for the deo-
dorant containing 69.15% PG was 0.25. This product was
significantly less irritating than the reference control, which
had a P11 of 0.93 and 17 of 20 participants with scores between
+ and 3.

In another SIOPT, a deodorant formulation containing
68.06% PG was tested undiluted using 20 participants (gender
not specified)®' A deodorant currently in use was used as a
reference control. Three participants had a score of + and 1
had a score of 1 to the test formulation. The PII for the test
formulation was 0.13, which was not significantly different
than the PII of 0.15 for the reference control.

The irritation index for PG and 0.16 mol/L oleic acid/PG
was determined using 12 participants (number per gender
not specified) by applying occlusive chambers containing
these 2 test substance to the volar forearm for 3 or 24
hours.*> An empty chamber was applied to a third site, and
the fourth site was an untreated control. Laser Doppler velo-
cimetry (LDV) was used to measure blood flow upon
removal. After 3 and 24 hours, the irritation index for PG
was 1.1 (6 participants) and 1.2 (10 participants), respec-
tively, indicating a 1-fold increase in blood flow to the test
site. The irritation index for oleic acid/PG was 2.1 (6 parti-
cipants) and 3.9 (10 participants) after 3 and 24 hours,
respectively. Visually, the 24-hour application of PG pro-
duced only slight erythema, while the 24-hour application of
oleic acid/PG produced clearly visible irritation.
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Thirty-day use studies were completed with 26 male, 40
female, and 24 male participants to evaluate the potential for
deodorant sticks containing 35%,*® 65.2%,* and 73% PG,*
respectively, to induce dermal irritation and/or sensitization.
The participants were instructed to apply the product to the
underarm once daily for 30 days. None of the participants had
any irritation or sensitization reactions, and the researchers
concluded that the deodorant sticks containing 35%, 65.2%,
or 73% PG did not demonstrate a potential for eliciting dermal
irritation or sensitization. Ina 4-week use study completed with
26 male participants following the same procedure, a deodorant
stick containing 65.8% PG also did not demonstrate a potential
for eliciting dermal irritation or sensitization.*®

Predictive Testing—Sensitization

Propylene glycol. A maximization test was completed with 25
participants, 18 male and 7 female, to determine the sensitiza-
tion potential of a deodorant containing 69.15% PG.*” During
the induction phase, an occlusive patch containing 0.1 mL of
0.25% aq sodium lauryl sulfate (SLS) was applied for 24 hours
to the outer arm, volar forearm, or the back of each participant.
That patch was removed and an occlusive patch containing 0.1
mL of the test substance was applied to the same site for 48 to
72 hours, after which time the patch was removed and the site
examined. If there was no irritation, the sequence was repeated
with the SLS and test article patches for a total of 5 induction
exposures. If irritation occurred at any time, the SLS patch was
excluded. After a 10-day nontreatment period, a challenge was
performed in which a previously unexposed site opposite the
test site was first pretreated with an occlusive patch containing
0.1 mL of 5% aq SLS for 1 hour. Then an occlusive patch
containing the test substance was applied for 48 hours, and the
site was scored 1 hour and 24 hours after removal. All the
scores were 0 for all participants following challenge. No sen-
sitization reactions were seen to a deodorant containing 69.15%
PG.

An RIPT was completed with 101 participants, 30 male and
71 female, to determine the sensitization potential of a stick
deodorant formulation containing 73% PG.*® During the induc-
tion phase, semiocclusive patches containing 0.2 g of the test
material were applied to the upper back of each participant for
24 hours, 3 times per week, for a total of 9 applications. The
first patch was scored (scale of 0-4) immediately after removal,
while all others were scored prior to application of the next
patch 24 to 48 hours later. During the induction phase, a score
of 2 (moderate reaction) resulted in moving the patch to an
adjacent site, while a second score of 2 or scores of 3 to 4
(marked severe) resulted in discontinuation of dosing. The
challenge was performed approximately 2 weeks after the final
induction patch using the same procedure but at an adjacent
previously untested site. Challenge sites were scored 24 and 72
hours after application. Scores of + (barely perceptible or
spotty erythema) to 2, with some dryness, were observed
throughout the study. Four participants discontinued dosing
during the induction phase because of a second moderate

reaction. While the authors stated that a stick deodorant for-
mulation containing 73% PG ‘“‘did not indicate a clinically
significant potential for dermal irritation or allergic contact
sensitization,” the Expert Panel questioned that conclusion
since repeated reactions were observed.

Another RIPT was completed with 99 participants to deter-
mine the sensitization potential of a stick antiperspirant formu-
lation containing 86% PG.* (Initially, 113 participants were
enrolled in the study; withdrawal was not due to adverse
effects.) Occlusive patches containing 0.2 g of the test formu-
lation were applied to the infrascapular region of the back 9
times during induction and once during challenge. One “4-”
reaction was observed during the entire study. There was no
evidence of sensitization with an antiperspirant containing
86% PG.

Provocative Testing—Sensitization

Propylene glycol. Thirty-six patients with chronic venous
insufficiency (CVI) were patch tested with 5% PG in petro-
latumn by application to the back for 2 days.>® Twelve patients
were male; 2, 5, and 5, had first-, second-, and third-degree
CVI, respectively. Twenty-four patients were female; 5 and
19 had second- and third-degree CVI, respectively. (Proce-
dural details not provided.) The results were read after 2 and
3 days; doubtful reactions were read after 4 days. The sensi-
tization rate as a percentage of all patients was 8.3%. The
sensitization rate of patients with second- and third-degree
CVI tested with PG was 10% and 8.3%, respectively. Signifi-
cant differences were found between males and females;
12.5% of females were sensitized while 0% of males were
sensitized.

During the period 2000 to 2004, 308 patients, 111 males and
197 females, with contact dermatitis were patch-tested using
the European standard series and some additional chemicals,
including PG.*' Patches were applied to the upper back using
Finn chambers that were held in place with Scanpor tape. The
patches were removed after 2 days, and the sites were evaluated
after 30 minutes and 4 days. Propylene glycol, 5% in petrola-
tum, did not cause any positive reactions.

Photoallergenicity

Propylene glycol. Over a 2-year period, 30 males and 52
females with photoallergic contact dermatitis were photopatch
tested with a standard series of sunscreens as well as some
additional chemicals, including PG.>* (Dose not given.) The
allergens were applied in duplicate on the back and covered
with opaque tape. After 24 hours, the tape was removed, the
test sites evaluated, and one set of test sites was irradiated with
an UVA dose of 5 J/em? (using a Daavlin UVA cabinet), giving
an irradiance of 10.4 mW/cm?; this provided a 320 to 400 nm
spectrum. The test sites, which were not covered after irradia-
tion, were evaluated 24 and 72 hours later. While some positive
reactions were observed to other test agents, PG did not pro-
duce a photoallergenic or contact allergy response.
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Enhancement of Irritation Effects

Propylene glycol. The effect of the addition of PG to an iso-
propanol vehicle on the irritant reaction of benzoic acid was
determined in a nonocclusive test using 15 participants, 7
males and 8 females.*® Benzoic acid in isopropanol was tested
at concentrations of 31, 62, 125, and 250 mmol/L without PG
as well as with the addition of 1%, 2%, 5%, 10%, and 25% PG.
The vehicles were also tested. Visual appearance, laser Dop-
pler flowmetry, and skin color (using a Minolta chromameter)
were measured at 20, 40, and 60 minutes after application.
Propylene glycol enhanced the strength of the reactions to 125
and 250 mmol/L benzoic acid but not to 31 or 62 mmol/L
benzoic acid. (This was observed using all 3 measurement
methods.) Enhancement was observed with the addition of
1% PG, and maximal enhancement was attained with 5%.
No reaction to application of the vehicles was observed.

Retrospective Analyses

The North America Contact Dermatitis Group (NACDG) per-
formed a number of retrospective analyses on various derma-
tological conditions, determining that <6.0% of patients tested
had positive reactions to 30% aq PG. These studies are sum-
marized in Table 7.

Case Reports

A few case reports have been described concermning PG and
hand dermatitis or atopic dermatitis. Patch test results generally
had a positive reaction to PG in these case studies. Improve-
ment was seen with the avoidance of PG-containing
products.>*°

Summary

Both PG and PPGs were reviewed by the CIR Expert Panel in
1994, and it was concluded that these ingredients were safe for
use in cosmetic products at concentrations up to 50.0%. This
rereview was opened to amend the conclusion (the concentra-
tion of use of PG is >50%), consider new data, and to add new
ingredients so that all of the PPGs identified in the /nterna-
tional Cosmetic Ingredient Dictionary and Handbook, that is,
PPG-3, PPG-7, PPG-9, PPG-12, PPG-13, PPG-15, PPG-16,
PPG-17, PPG-20, PPG-26, PPG-30, PPG-33, PPG-34,
PPG-51, PPG-52, and PPG-69, as well as tripropylene glycol,
are included.

Propylene glycol is an aliphatic alcohol that is manufactured
as a reaction product of propylene oxide and water. Tripropy-
lene glycol is manufactured by sequential addition of propylene
oxide to PG and is only of 3 chain length. Polypropylene gly-
cols are manufactured by the addition of propylene oxide to
dipropylene glycol and have average chain lengths of their “n™
value; for example, PPG-3 would have an average chain length
of 3. The USP grade PG (used in cosmetics) manufactured by
Dow contains diethylene glycol and ethylene glycol at concen-
trations that are nondetectable (quantification limit of 0.008%

wt/wt). Two companies reported that the concentration of pro-
pylene oxide in PPGs used to make finished products is <10
ppm propylene oxide.

In 1984, PG was reported to the FDA as being used in 5676
cosmetic formulations at concentrations of 0% to >50%. As of
2009, the use of PG has increased significantly, and PG was
reported to FDA as being used in 9747 cosmetic formulations.
Concentration of use has also increased, with bath oil/tablet/
salt preparations containing up to 99% PG and leave-on for-
mulations, including deodorants, containing up to 73% PG. The
PPGs are not as widely used as PG, and the maximum reported
concentration is 22%. Tripropylene glycol is used in 8 formu-
lations, 7 of which are deodorants, at up to 22%.

Dermal penetration of PG from a ternary cosolvent solution
through hairless mouse skin was 57% over a 24-hour period.
Using TED-FTIR spectroscopy, it appeared that PG molecules
did not reach the dermis in human skin.

Propylene glycol can act as a penetration enhancer for some
chemicals and under some conditions. Often, it works syner-
gistically with other enhancers. The mechanism by which PG
enhances penetration has not been definitively identified.

Few toxic effects were seen in dosing with PG or PPGs. In
an acute oral toxicity study, 3 of 3 rats dosed with 250 mg/kg
and 2 of 3 rat dosed with 1000 mg/kg PPG 425 survived. All
mice survived in a repeated-dose oral toxicity study in which
mice were given 10% PG in drinking water for 14 days.
Repeated-dose inhalation data reported some effects in rats due
to PG exposure of 2.2 mg/L air for 6 hours/d, 5 days/week, for
13 weeks, but these effects were inconsistent and without dose~
response trends.

Undiluted PG was less than marginally irritating to rabbit
eyes In a dermal irritation study in mice, undiluted PG was
minimally irritating.

Oral administration of PG did not have any adverse repro-
ductive or developmental effects when evaluated in mice and
rats at doses of <1600 mg/kg, rabbits at doses of <1230 mg/kg,
or hamsters at doses of <1550 mg/kg. A study examining
induction of cytogenetic aberrations in mice reported an
increase in the frequency of premature centrosphere separation
with 1300 to 5200 mg/kg PG. In zygotes from PG-dosed mice,
hyperploidy was increased.

Tripropylene glycol, <10 000 pg/plate, was not mutagenic
in an Ames assay,

Combined exposure to PG and oleic acid synergistically
enhanced the dermal penetration of both compounds. Addi-
tion of PG to an isopropanol vehicle enhanced the irritant
reactions of benzoic acid, maximal enhancement was seen
with 5% PG.

The dermal irritation potentials of deodorant formulations
containing 68.06% or 69.15% PG were evaluated in an SIOPT
and compared to a reference in-use control formulation; the
formulations containing PG were no more irritating or even
less irritating than the reference control. Use studies of
deodorant formulations containing 35% to 73% PG did not
report any potential for eliciting irritation or sensitization.
Deodorant formulations containing 69.15% or 86% PG did
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Table 7. Retrospective Analyses With Propylene Glycol

Findings

data were collected from NACDG-
reported studies; the SPIN for each
allergen was calculated as the pro-
portion of the population allergic by
the weighted clinician-assessed likeli-
hood of relevance of the reaction

Analysis of a large pool of IVDK patch-
test data, examining possible rele-
vance of patient characteristics

retrospective cross-sectional analysis of
NACDG patch-test data to evaluate
the patient characteristics, clinical
relevance (definite — positive reaction
to a PG-containing item; probable—
PG was present in the skin contac-
tants; possible-—skin contact with
PG-containing material was likely),
source of exposure, and occupational

retrospective analysis of cross-sectional
NACDG data using only patients
with SGD as the sole site affected

Years

No. of Patients Studied % PG Methods
Not given 1984-1996 10 aq.
45 138 patients 1992-2002 20 aq.

(16 210 males;

28 928 females)
23 359 patients 1996-2006 30 aq.

relationship

1494 patients 2001-2004 30 aq.

w/SGD (patient

pop. 10 061)
10 061 patients 2001-2004 30 aq.

retrospective analysis of cross-sectional
NACDG data to determine reactions
to foods

the SPIN rank for PG has changed over
time: 23 in |984-1985; 40 in 1992-
1994; 41 in 1994-1996%¢

- 1044 patients {2.3%), 412 males and
632 females, had positive reactions; 895,
129, and 20 patients had |+, 2+, and
3+ reactions, respectively; of the 895
|+ reactions, | 14 were to PG only;

- 104t doubtful, 43 follicular, and 271
irritant reactions were observed;

- there were litde difference between
patients with positive and negative
reactions to PG; the greatest difference
was the high portion (27.2% vs. 13.1%)
of patients with leg dermatitis — this was
the only sig. risk factor;

- the most common concomitant
reactions were with fragrance mix,
batsam of Peru, lanolin alcohol,
amerchol L-101, and nicket sulfate®’

- 810 patients (3.5%) had reactions to
PG; 12.8% of the reactions were
definitely relevant, 88.3% were
currently relative (definite, probable or
possible relevance), 4.2% were
occupation related;

-135 patients were positive to only PG;
in these patients, the face was the most
commonly-affected area (25.9%), a
scattered or generalized pattern was
next (23.7%);

- the most common ¢oncomitant reac-
tions were with balsam of Peru, fra-
grance mix, forrnaldehzde, nickel
sulfate, and bacitracin®

89 patients {6.0%) had positive
reactions to PG; 94% of the reactions
were currently relative, with 30.3, 202,
and 42.7% being of definite, probable,
and possible relevance®’

109 patients {1.1%), 37 males and 72
females, had 122 reactions to foods; of
those 122 reactions, 5 were to PG™

Abbreviations: IVDK, Information Network of Departments of Dermatology; NACDG, North America Contact Dermatitis Group; SGD, seattered generalized
distribution; SPIN, significance-prevalence index number

not induce sensitization reactions; however, questionable
results were obtained in an RIPT of a deodorant containing
73% PG.

In a provocative study in which the sensitization poten-
tial of PG was evaluated in patients with contact dermatitis,
5% PG in petrolatum did not cause any positive reactions in

a patch test. Retrospective analysis of pools of patient patch
test data, mostly NACDG data, indicated that, 6.0% or less
of patients tested had positive reactions to 30% aq PG.
Additionally, PG (concentration not specified) did not pro-
duce a photoallergic response in a provocative photopatch
test.
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Discussion

The CIR Expert Panel reopened the 1994 safety assessment of
PG and PPGs to address the safety of current high-use-
concentrations of PG as well as to add all the PPGs currently
listed in the International Cosmetic Ingredient Dictionary and
Handbook. This report is intended to also address the safety of
similar PPGs that may be used as cosmetic ingredients in the
future,

Since tripropylene glycol is similar to PG and the PPGs, its
safety can be supported by the existing data and, therefore, the
Panel included tripropylene glycol in this safety assessment.

Propylene oxide is used in the manufacture of PPGs but
should not appear in cosmetic formulations because of safety
concerns. The Panel expects that PPGs contain <10 ppm pro-
pylene oxide, ensuring the safety of formulations in which
PPGs are used.

Both PG and PPGs were not considered to be acute or
chronic toxicants in oral or dermal studies, were not genotoxic
or carcinogenic, and were not reproductive or developmental
toxicants, supporting that their use in cosmetics would be safe
in regard to these end points.

At the time of the original safety assessment, a concentra-
tion limit of 50% PG and PPGs was established based on the
results of existing irritation and sensitization studies. The
potential for skin irritation was especially of concern under
occlusive conditions, and this potential could be concentration
dependent. An RIPT performed using a stick antiperspirant
containing 86% PG produced no evidence of sensitization,
Additionally, use studies of deodorant sticks containing 35%
to 73% PG did not demonstrate a potential for eliciting dermal
irritation or sensitization. Therefore, the Panel determined that
PG would not present a sensitization risk at the concentrations
currently in use.

The Expert Panel did note that PG may act as a penetration
enhancer. Some cosmetic ingredients have been regarded as
safe based on the fact that they do not penetrate the skin. If
PG enhances penetration of such ingredients, then they should
not exist together in formulation.

Additionally, PG is used in aerosols. 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 to 110 um range and the mean particle
diameter in a typical aerosol spray has been reported as
~38 um. Particles with an aerodynamic diameter of <10 um
are respirable. In the absence of significant inhalation toxicity
data, the Panel determined that PG can be used safely in hair
sprays because the product particle size is not respirable.

The CIR Expert Panel, as noted earlier, considers that the
available data for PPG-3 through PPG-69 would extend to any
PPG-n to be used in cosmetics in the future. There are no
concerns regarding residual monomers in PPGs. If the “n” in
PPG-n is 32, for example, ample evidence suggests that its
toxicity would be no different from PPG-30 or PPG-33. If the

“n” is 120, the ingredient would be sufficiently large so that no
dermal penetration would be possible.

Conclusion

The CIR Expert Panel concluded that PG, tripropylene glycol,
PPG-3,-7,-9,-12, -13, -15, -16, -17, 20, -26, -30, -33, -34, -51,
-52, -69, and any PPG >3 are safe as cosmetic ingredients in
the present practices of use and concentration as described in
this safety assessment when formulated to be nonirritating.
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 the group.
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