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Abstract

Dimethiconol and its esters and reaction products are used in cosmetics as either skin-conditioning agents or hair-conditioning
agents. The Cosmetic Ingredient Review (CIR) Expert Panel reviewed relevant data and concluded that these ingredients are safe in
the present practices of use and concentration described in this safety assessment. While there is an absence of data on reproductive
and developmental toxicity and limited tumorigenicity and toxicokinetics data, the Panel reasoned that these ingredients would not
be absorbed through the skin, obviating concern over potential reproductive and developmental toxicity or carcinogenicity.
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Introduction

This safety assessment includes dimethiconol and its esters and
reaction products. These reaction products can be categorized
into 2 types:

end-capped homopolymers: dimethiconol arginine,
dimethiconol beeswax, dimethiconol behenate, dime-
thiconol borageate, dimethiconol candelillate,
dimethiconol carnaubate, dimethiconol cysteine, dime-
thiconol dhupa butterate, dimethiconol hydroxystea-
rate, dimethiconol illipe butterate, dimethiconol
isostearate, dimethiconol kokum butterate, dimethi-
conol lactate, dimethiconol meadowfoamate, dimethi-
conol methionine, dimethiconol mohwa butterate,
dimethiconol panthenol, dimethiconol sal butterate,
and dimethiconol stearate and

copolymers: hydrolyzed collagen propylene glycol (PG)-
propyl dimethiconol, dimethiconol/methylsilanol/sili-
cate crosspolymer, dimethiconol/silica crosspolymer,
dimethiconol/silsesquioxane copolymer, dimethico-
nol/stearyl methicone/phenyl trimethicone copolymer,
isopolyglyceryl-3 dimethiconol, trimethylsiloxysili-
cate/dimethiconol crosspolymer, and acrylates/
dimethiconol acrylate copolymer.

The end-capped homopolymers consist of polymer
chains made from dimethyl siloxyl monomers, wherein each
end of the polymer chain is capped with an ester side chain

(eg, dimethiconol behenate, a dimethyl siloxyl polymer which
terminates on each end with the behenate ester). The copolymers
consist of at least 2 monomers polymerized together. The skin-
conditioning agent/hair-conditioning agent function in personal
care products is associated with most of these ingredients.

Of the 28 ingredients that are being reviewed in this safety
assessment, the following 10 are reported to the Food and Drug
Administration (FDA) as being used in personal care products:
dimethiconol, dimethiconol arginine, dimethiconol beeswax,
dimethiconol cysteine, dimethiconol meadowfoamate,
dimethiconol methionine, dimethi-conol panthenol, dimethico-
nol stearate, dimethiconol/silsesquioxane copolymer, and tri-
methylsiloxy-silicate/dimethiconol crosspolymer. Current use
concentration data from the Personal Care Products Council
(Council) also indicate that, while not reported to the Voluntary
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Cosmetic Registration Program (VCRP), dimethiconol behe-
nate and acrylates/dimethiconol acrylate copolymer are also
being used in cosmetic products.

The CIR Expert Panel reviewed the safety of similar chemi-
cals, dimethicone and amodimethicone, in cosmetics and con-
cluded that both are safe as used in cosmetic products.' That
safety assessment noted that clinical and animal absorption stud-
ies generally reported that dimethicone was not absorbed follow-
ing oral or dermal exposure. Dimethicone was not toxic
following single-dose oral exposure (mice, rats, and guinea
pigs), and adverse effects were not observed in rats that received
up to 10% dimethicone in the diet for 90 days. Dimethicone is a
minimal skin and ocular irritant and is not a sensitizer. A signif-
icant reduction in the average seminal vesicle to body weight
ratio was noted in male rats dosed orally with a dimethicone
sample (3.3 mL/kg/d). Absolute testis weight was significantly
reduced in male rats dosed dermally with undiluted motor oil
(1.5 mL/kg/d) containing an unspecified amount of dimethicone.
Results for dimethicone were negative in all genotoxicity assays
and in both oral (tested at 91%) and dermal (tested at unknown
concentration) carcinogenicity assays using mice.

The Expert Panel also reviewed the safety of cyclomethi-
cone, cyclotetrasiloxane (D,), cyclopentasiloxane (Ds), cyclo-
hexasiloxane (Dg), and cycloheptasiloxane (D7) in personal
care products and concluded that these ingredients are safe in
the present practices of use and concentration.” Thus, there are
no safety concerns relating to the potential presence of D3, Dy,
or Ds as an impurity in dimethiconol and dimethiconol/silses-
quioxane copolymer emulsions or other materials containing
dimethiconol that are being evaluated in this safety assessment.

Most of the toxicity data included in this safety assessment
are related to o, dihydroxydimethyl-polysiloxanes associated
with Chemical Abstracts Service (CAS) no. 70131-67-8 from
Dow Corning. These hydroxy-terminated dimethyl siloxane
(silicone) polymers are often listed in the CAS Registry and
various literature references as siloxanes and silicones,
dimethyl, hydroxy terminated; or dimethoxy silicone/silane,
hydroxy terminated. The data herein refers specifically to Dow
Corning chemicals associated with the CAS no. 70131-67-8 at
concentrations of >95%. Siloxanes and silicones, dimethyl,
hydroxy terminated and CAS no. 70131-67-8 are listed among
the other chemical names/identification numbers for dimethi-
conol in the International Cosmetic Ingredient Dictionary and
Handbook; however, the name dimethiconol is not mentioned
in any of the toxicity studies. Additionally, in the CAS Regis-
try, the name dimethiconol is associated with 2 CAS nos.
70131-67-8 and 31692-79-2; both CAS Registry files describe
hydroxy-terminated dimethyl siloxane.

Chemistry

Definition and Structure

Chemical definitions, other chemical names, and cosmetic
ingredient functions for the ingredients reviewed in this safety
assessment are included in Table 1.°> The ingredient moieties

that have been reviewed by the CIR Expert Panel are also
identified. Because the dimethiconol fatty acid (FA) moieties
are of botanical origin by definition, information on the
composition of oil/butter sources of these FAs is included in
Table 2. Chemical structures for dimethiconol® and its represen-
tative siloxanes are included in Figure 1A. The chemical struc-
tures for 3 dimethiconol polymers are included in Figure 1B.
Data provided by the (Council)’ indicate that dimethiconol
stearate and dimethiconol beeswax are supplied at approxi-
mately 100% active. Similar information on the remaining
ingredients included in this review was not provided.

Chemical and Physical Properties

Dimethiconol and the copolymers have a reactive hydroxyl
group on the terminal portion of the molecule. The hydroxyl
group is bonded directly to the silicon atom in a silicon—oxygen
bond. These compounds condense, under acid or alkaline cat-
alysis, and also undergo ethoxylation. When these compounds
undergo condensation reactions in the presence of an acid or
base, the molecular weight is increased (ie, an increase in the n
value) and water is released.®

In addition to the definition of dimethiconol/silsesquioxane
copolymer provided in Table 1, the Silicones Environmental,
Health and Safety Council of North America (SEHSC) defines
dimethiconol/silsesquioxane as the product of a condensation
reaction between dimethiconol and methyl trimethoxysilane
and defines silsesquioxanes as siloxane polymers that contain
silicon atoms bonded to 3 other silicon atoms via siloxane
bonds.” According to the SEHSC, the SiOH groups that termi-
nate the siloxane polymer chains in dimethiconol are reactive
under certain circumstances. One common reaction is a con-
densation reaction with alkoxy-terminated siloxanes and
alkoxy silanes. In this reaction, the SIOH groups react with the
alkoxy groups to form a new siloxane (SiOSi) bond with the
release of the corresponding alcohol. So, for dimethiconol/sil-
sesquioxane, the dimethiconol polymer reacts with the meth-
oxy groups on methyl trimethoxysilane, releasing methanol
and forming new siloxane bonds. Since there are 3 methoxy
groups on this silane, the reaction produces a 3-dimensional
siloxane polymer network in which dimethyl siloxane poly-
mers link together silsesquioxane units.

The limited available data on the properties of dimethico-
nol, dimethiconol beeswax, dimethiconol behenate, and
dimethiconol/silsesquioxane copolymer (5%) and dimethico-
nol (20%) in anionic surfactant emulsion are included
Table 3; octanol-water partition coefficients on these com-
pounds are not included. Data on the remaining compounds
reviewed in this safety assessment were not found. However,
properties/composition data, including the high molecular
weight, on Dow Corning materials and other materials that
are considered by the silicones industry to represent dimethi-
conol are included in Table 4.

Table 5 contains data on the composition of materials
(mostly trade mixtures) that contain dimethyl siloxane,
hydroxy terminated (CAS no. 70131-67-8).” These materials
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Table I. Dimethiconol and Its Esters and Reaction Products.’

Chemical Names

Definition/Other Data

Functions in Cosmetics

Dimethiconol; dihydroxpolydimethylsiloxane;
dimethylsilanediol homopolymer, silanol
terminated; poly[oxy(dimethylsilylene)],
a-hydroxy-m-hydroxy-; siloxanes and
silicones, dimethyl, 15-hydroxy terminated;
CAS nos. 31692-79-2 and 70131-67-8

Dimethiconol arginine

Dimethiconol beeswax; CAS no. 227200-35-3

Dimethiconol behenate; CAS no. 227200-34-2

Dimethiconol borageate; CAS no. 226994-45-2

Dimethiconol candelillate

Dimethiconol carnaubate

Dimethiconol cysteine

Dimethiconol dhupa butterate; CAS no.
243981-39-7

Dimethiconol hydroxystearate; siloxanes and
silicones, dimethyl, [(12-hydroxy-1-
oxooctadecyl)oxy-terminated; CAS no.
133448-13-2

Dimethiconol illipe butterate

Dimethiconol isostearate; siloxanes and
silicones, dimethyl, [(oxoisooctadecyl)oxy]-
terminated; CAS no. 133448-14-3

Dimethiconol kokum butterate; CAS no.
226994-48-5

Dimethiconol lactate; CAS no. 227200-33-1

Dimethiconol meadowfoamate
Dimethiconol methionine

Dimethiconol/methylsilanol/silicate
crosspolymer; CAS no. 68956-02-6

Dimethiconol mohwa butterate; CAS no.

225233-88-5
Dimethiconol panthenol

Dimethiconol sal butterate
Dimethiconol/silica cross polymer

Dimethiconol/silsesquioxane copolymer; CAS
no. 68554-67-6

A dimethyl siloxane terminated with hydroxyl
groups

Reaction product of dimethiconol and arginine

Reaction product of dimethiconol and
beeswax (reviewed by CIR—safe as used
conclusion*'*?)

Ester of dimethiconol and behenic acid.
Behenyl alcohol (reviewed by CIR—safe as
used®)

Reaction product of dimethiconol and fatty
acids derived from Borago Officinalis
seed oil

Reaction product of dimethiconol and
candelilla wax (reviewed by CIR—safe as
used*!"*2)

Reaction product of dimethiconol and
carnauba wax (reviewed by CIR—safe as
used*'"*2)

Reaction product of dimethiconol and cysteine

Reaction product of dimethiconol and fatty
acids derived from dhupa butter

Ester of dimethiconol and hydroxystearic acid
(reviewed by CIR—safe as used*?)

Reaction product of dimethiconol and the fatty
acids derived from illipe butter

Ester of dimethiconol and isostearic acid
(reviewed by CIR—safe as used***?)

Reaction product of dimethiconol and the fatty
acids derived from kokum butter

Ester of dimethiconol and lactic acid (reviewed
by CIR—safe with qualifications***")

Reaction product of dimethiconol and the fatty
acids derived from meadowfoam seed oil

Reaction product of dimethiconol and
methionine

The cross polymer formed by the reaction of
silica (reviewed by CIR—safe as used*?),
dimethylsilanol, and methylsilanol

Reaction product of dimethiconol and the fatty
acids derived from mohwa butter

Reaction product of dimethiconol and
panthenol (reviewed by CIR—safe as
used*>=)

Reaction product of dimethiconol and the fatty
acids derived from sal butter

Copolymer of dimethiconol and silica
(reviewed by CIR—safe as used*®)

Siloxane polymer consisting of methyl
trimethoxysilane and dimethyl siloxane

Antifoaming agents; skin-conditioning
agents—emollient

Hair-conditioning agents
Skin-conditioning agents—occlusive

Skin-conditioning agents—occlusive

Skin-conditioning agents—emollient

Skin-conditioning agents—occlusive

Skin-conditioning agents—occlusive

Hair-conditioning agents

Skin-conditioning agents—emollient

Skin-conditioning agents—occlusive

Skin-conditioning agents—emollient

Skin-conditioning agents—occlusive

Skin-conditioning agents—emollient

Hair-conditioning agent; skin-conditioning
agents—emollient

Skin-conditioning agents—emollient

Hair-conditioning agents

Not reported

Skin-conditioning agents—emollient

Hair-conditioning agents

Skin-conditioning agents—emollient
Film formers
Antistatic agents; film formers; hair-

conditioning agents; hair fixatives; skin-
conditioning agents—miscellaneous

(continued)
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Table I. (continued)

Chemical Names

Definition/Other Data Functions in Cosmetics

Dimethiconol stearate; siloxanes and silicones,
dimethyl, [(1-oxooctadecyl)oxy]-
terminated; CAS no. 130169-63-0

Dimethiconol/stearyl methicone/phenyl

trimethicone copolymer

Hydrolyzed collagen PG-propyl dimethiconol

Isopolyglyceryl-3 dimethiconol

Trimethylsiloxysilicate/dimethiconol
crosspolymer; CAS no. 68440-70-0
Acrylates/dimethiconol acrylate copolymer

Ester of dimethiconol and stearic acid
(reviewed by CIR—safe as used®®*')—See
Figure 1B

Polymer formed from dimethiconol, stearyl
methicone (reviewed by CIR—safe as
used'), and phenyl trimethicone (reviewed
by CIR—safe as used>®>?)

Silicone polymer that conforms generally to
the structure, where R represents the
hydrolyzed collagen (reviewed by CIR—safe
as used®**3) moiety—see Figure 1B

Silicone polymer that conforms to the
structure in Figure |B

Skin-conditioning agents—occlusive

Suspending agents—nonsurfactant

Emulsion stabilizers; hair-conditioning agents;
skin-conditioning agents—humectants;
surfactants—suspending agents

Hair-conditioning agents; skin-conditioning
agents—emollient; surfactants—cleansing
agents; surfactants—emulsifying agents;
surfactants—solubilizing agents; skin-
conditioning agents—humectants;
viscosity-increasing agents—aqueous

Film formers; viscosity-increasing agents—
nonaqueous

Film formers

Dimethiconol crosslinked with
trimethylsiloxysilicate

Copolymer of dimethiconol acrylate and | or
more monomers consisting of acrylic acid,
methacrylic acid (reviewed by CIR—safe
with qualifications®), or | of its simple
esters

Table 2. Composition of Oil/Butter Sources of Dimethiconol FA Moieties.”

Ingredient

Fatty Acid Composition of Qil/Butter Source

Dimethiconol borageate

Dimethiconol dhupa butterate
Dimethiconol illipe butterate

Dimethiconol kokum
butterate

Dimethiconol
meadowfoamate

Dimethiconol mohwa
butterate

Dimethiconol sal butterate

Borago officinalis seed oil: 11.26% palmitic acid (C16:0), 4.52% stearic acid (18:0), 19.57% oleic acid (18:1),
36.12% linoleic acid (18:2), 18.46% gamma-linolenic acid (y 18:3), 4.22% arachidoleic acid (20:1), and 2.70%
erucic acid (22:1)>°

Dhupa (Vateria indica) butter: 9% palmitic acid, 46.9% stearic acid, 41.4% oleic acid, 1.3% linoleic acid, and 1.4%
eicosanoic acid (20:0)*

lllipe (Shorea stenoptera) butter: 15% to 19% palmitic acid, 42% to 48% stearic acid, 32% to 38% oleic acid, and
0% to 1.2% linoleic acid®’

Kokum (Garcinia indica) butter: 15% to 19% palmitic acid, 42% to 48% stearic acid, 32% to 38% oleic acid, and 0%
to 1.2% linoleic acid®®

Meadowfoam (Limnanthes alba) seed oil: 58% to 64% cis-11 eicosenoic acid (20:1, A5), 3% to 6% erucic acid
(22:1, A5), 10% to 14% erucic acid (22:1, A13), and 15% to 21% docosadienoic acid (22:2, A5A13)*°

Mohwa (Madhuca longifolia) oil: 20% to 25% palmitic acid, 20% to 25% stearic acid, 41% to 51% oleic acid, 10% to
14% linoleic acid, and 0% to 3.3% eicosanoic acid®®

Sal (Shorea robusta) butter: 4% to 7% palmitic acid, 41% to 47% stearic acid, 37% to 43% oleic acid, and 0% to 4%
linoleic acid®'

*The Cosmetic Ingredient Review (CIR) Expert Panel has evaluated the safety of palmitic acid, stearic acid, and oleic acid and concluded that each is safe as used in

personal care products.®'

are components of test materials evaluated in various toxicity
tests included in this safety assessment.

Analytical Methods

Ultraviolet (UV) Absorption

Ultraviolet absorption data (spectra not provided) on
the following Dow silicone products were provided by the
SEHSC: Dow Corning 9564 Silicone Elastomer Blend,

Dimethiconol has been analyzed via infrared spectroscopy.®
The same method has been used to analyze dimethiconol
(60%) in anionic surfactant emulsions’ and dimethiconol/sil-
sesquioxane copolymer (5%) and dimethiconol (20%) in anio-
nic surfactant emulsions.

Dow Corning® 1501 Fluid, Dow Corning 1503 Fluid,
and Dow Corning Q1-3563.7 Of these 4 materials, only
Dow Corning 9564 Silicone Elastomer Blend and Dow
Corning 1501 Fluid are registered under the INCI name
Dimethiconol.
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Dimethiconol Arginine, Dimethiconol Beeswax, (wherein R represents the various
Dimethiconol Behenate, Dimethiconol Borageate, chain lengths obtained from collagen)
Dimethiconol Candelillate, Dimethiconol ) ) ,
Carnaubate, Dimethiconol Cysteine, Dimethiconol Hydrolyzed Collagen PG-Propyl Dimethiconol
Dhupa Butterate, Dimethiconol Hydroxystearate, ) ) ) o
Dimethiconol Tllipe Butterate, Dimethiconol Dimethiconol/ Methylsilanol/Silicate Crosspolymer,
Isostearate, Dimethiconol Kokum Butterate, D%meth¥conol/ Slhca C.rosspolymer,
Dimethiconol Lactate, Dimethiconol Dimethiconol/Silsesquioxane Copolymer,
Meadowfoamate, Dimethiconol Methionine, Dimethiconol/Stearyl Methicone/Phenyl
Dimethiconol Mohwa Butterate, Dimethiconol Tr.1met}.ncone Colpolymer., Isopf)l.yglyce.ryl-3 )
Panthenol. and Dimethiconol Sal Butterate Dimethiconol, Trimethylsiloxysilicate/Dimethiconol
' Crosspolymer, and Acrylates/Dimethiconol Acrylate
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Figure |. A, Structures for dimethiconol, examples of its reaction products and related, reviewed ingredients. Dimethicone (CIR reviewed)
dimethiconol* amodimethicone (CIR reviewed) reaction product type | end-capped homopolymers. Examples: dimethiconol stearate
dimethiconol arginine, dimethiconol beeswax, dimethiconol behenate, dimethiconol borageate, dimethiconol candelillate, dimethiconol car-
naubate, dimethiconol cysteine, dimethiconol dhupa butterate, dimethiconol hydroxystearate, dimethiconol illipe butterate, dimethiconol
isostearate, dimethiconol kokum butterate, dimethiconol lactate, dimethiconol meadowfoamate, dimethiconol methionine, dimethiconol
mohwa butterate, dimethiconol panthenol, and dimethiconol sal butterate. Reaction product type 2 copolymers. Examples: hydrolyzed collagen
PG-propyl dimethiconol,® dimethiconol/ methylsilanol/silicate crosspolymer, dimethiconol/silica crosspolymer, dimethiconol/silsesquioxane
copolymer, dimethiconol/stearyl methicone/phenyl trimethicone copolymer, isopolyglyceryl-3 dimethiconol, trimethylsiloxysilicate/dimethi-
conol crosspolymer, and acrylates/dimethiconol acrylate copolymer. B, Structures for dimethiconol polymers. Dimethiconol stearate, hydro-
lyzed collagen PG-propyl dimethiconol, isopolyglyceryl-3 dimethiconol.
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Figure 1. (continued).

For Dow Corning 9564 Silicone Elastomer Blend, between
6% and 7% of UVB radiation was absorbed by this sample (2
mg/cm?). Based on the small amount of dimethiconol in this
blend and the results obtained for the other samples, it was
determined that there was no basis for concluding that dimethi-
conol was absorbing significant amounts of UVB or UVA
radiation. For Dow Corning 1501 Fluid, ~1% of the UVB
radiation was absorbed by the sample. Detector noise was
thought to have contributed to this finding. Absorbance in the
UVA region of the spectrum was very close to zero.

For Dow Corning 1503 Fluid, absorbance in the UVA
region was very close to zero—what absorbance was found
was attributed to detector noise. Similar results were obtained
for Dow Corning Q1-3563. Absorbance in the UVB region
was very close to zero.’

Use

Most of the ingredients reviewed in this safety assessment
function either as a skin-conditioning or hair-conditioning
agent in personal care products (Table 1).

According to information supplied to the FDA by industry
as part of the VCRP'® and the results of a survey of current
ingredient use concentrations that was conducted by the Coun-
cil'! obtained in 2010, the following ingredients are being used
in personal care products: dimethiconol, acrylates/dimethico-
nol acrylate copolymer, dimethiconol arginine, dimethiconol
beeswax, dimethiconol behenate, dimethiconol cysteine,
dimethiconol meadowfoamate, dimethiconol methionine,
dimethiconol panthenol, dimethiconol stearate, dimethiconol/
silsesquioxane copolymer, and trimethylsiloxy-silicate/
dimethiconol crosspolymer. Dimethiconol is the most widely
used ingredient and has the highest concentrations of use; it is
used in 1169 cosmetic formulations and the concentrations of
use range from 0.004% to 36% in these products. These data
are summarized in Table 6.

In some cases, uses are reported to the VCRP, but use con-
centration data are not available, eg, dimethiconol arginine. In
other cases, some ingredients are not reported as in use accord-
ing to the VCRP but are reported in the concentration of use
survey, eg, dimethiconol behenate.

Personal care products containing these ingredients may be
applied to the skin, nails, or hair, or, incidentally, may come in
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Table 3. Properties of Dimethiconol and Dimethiconol Compounds.

Property Value Reference
Dimethiconol
Density 0.956 g/cm’® STN International®
Refractive index 1.3968 "

Dimethiconol (60%) in anionic surfactant emulsion

Particle size
Polymer viscosity
pH 6-8

Nonvolatiles 58%—62%
Silicones (as polydimethylsiloxane)
Cyclomethicone (as tetramer)

Dimethiconol beeswax
Form
Density of liquids and solids
Water solubility
Boiling point
Melting point/melting range

Dimethiconol behenate

1% max

Off white waxy solid

301-349 + 05K

I um max (for D50); 2 um max (for D90)
1.0 x 10®to 1.8 x 10 cps "

Anonymous®

58%—62%; target value = 60% "

956 kg/m®> @ 19.7 + 0.5°C "
<6.0 x 107* g/L of solution at 20.0 + 0.5°C "
>673 + 0.5 K @ 101.61 to 102.02 kPa "

Physical state Soft paste Council®
Appearance and odor Off-white, bland odor "

Specific gravity ~0.99 @ 25°C "

Water solubility Insoluble "
Freezing/melting point 63°C "

% Volatile Nil "

Acid value 20.0 maximum "

Dimethiconol/silsesquioxane copolymer (5%) and dimethiconol (20%) in anionic surfactant emulsion

Particle size 0.043 pm max (for D50); 0.05 pm max (for D90) Anonymous
Polymer viscosity 1.0 x 10®to 3.5 x 10° cps; target value = 2.0 x 10° cps "

pH 6.5-8; target value = 7 "
Nonvolatiles 38%—43% "

Silicones (as polydimethylsiloxane)

Cyclomethicone (as tetramer) 1.8% max

25%—27%; target value = 26% "

contact with the eyes and mucous membranes. Products con-
taining these ingredients may be applied as frequently as sev-
eral times per day, and daily or occasional use may extend over
many years.

Dimethiconol and several of the esters are used in hair
sprays, raising the potential for incidental inhalation
exposure 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 pum 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.'>!3

Particle diameters of 60 to 80 um and >80 um 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 pum range,
and the mean particle diameter in a typical aerosol spray has
been reported as ~38 pm.'> Therefore, most aerosol parti-
cles are deposited in the nasopharyngeal region and are not
respirable.

Noncosmetic Use

The insecticidal activity of dimethoxy silicone/silane, hydroxy
terminated has been reported.'®

Toxicokinetics

Information on absorption, distribution, metabolism and excre-
tion of the ingredients reviewed in this safety assessment was
not found. However, it is not expected that these ingredient
would not be absorbed through the skin and metabolized due
to their high molecular weights.

Toxicology

The published literature was not found to contain short-term
toxicity, subchronic toxicity, reproductive toxicity, or photo-
toxicity/photosensitization data on the ingredients reviewed in
this safety assessment.

Single-Dose Toxicity

Inhalation. The acute inhalation toxicity'” of a mixture contain-
ing dimethoxy silicone/silane, hydroxy terminated (80%) and
1-propamine, 3-(trimethoxysilyl)-N-(3-trimethoxysiloyl
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Table 4. Properties of Materials registered Under Dimethiconol INCI Name.®

4

Material Name Composition Molecular Weight  Solubility Production Method Impurities
Dow Corningl401 Fluid 10%-30% CAS no. 70131- 530 000 to 570 000 Soluble in Dimethyl cyclics are D4, D5, Dé6

67-8 (dimethyl siloxane, nonpolar polymerized and then end

hydroxy terminated) — solvents blocked with OH fluid.

the rest is a mixture of Catalyst is neutralized

cyclics (primarily D4 [CAS

no. 556-67-2] and D5

[CAS no. 541-02-6])

Dow Corning 1403 Fluid 10%-30% CAS no.70131-67- 720 000 to 760 000 " " "

8—the restis PDMS (CAS
no. 63148-62-9)
Dow Corning 1501 fluid 15%-40% CAS no. 70131- 530 000 to 570 000 ” " "
67-8;
>60% D5 (CAS no. 541-
02-6)
Dow Corning 7-3100 Gum  10%-30% CAS no. 70131- 530 000 to 570 000 ” " "
Blend HIP emulsion 67-7;
10%-30% water; >60% D5
(CAS no. 541-02-6); low
level of preservatives and
additives
Dow Corning 1784 40%-70% CAS no. 70131- 250 000 to 290 000 ” Linears are polymerized in D4, D5
emulsion 67-8; situ to form polymer
10%-30% water; low level
of preservatives and
additives
Dow Corning CB-1502 fluid 15%-40% CAS no. 70131- 530 000 to 570 000 ” Dimethyl cyclics are D4, D5, D6
67-8; polymerized and then end
15%-70% naptha (CAS no. blocked with OH fluid.
64742-48-9) Catalyst is neutralized
Dow Corning CB-1556 fluid 10%-30% CAS no.70131-67- 530 000 to 570 000 " " "
8; > 60% phenyl siloxane
(CAS no. 73559-47-4)
Dow Corning CB-1596 fluid 40%-70% CAS no. 70131- 530 000 to 570 000 Soluble in Dimethyl cyclics are D4, D5, Dé6
67-8: nonpolar polymerized and then end
40%-70% trisiloxane (CAS solvents blocked with OH fluid.
no. 17955-88-3) Catalyst is neutralized
Dow Corning 9546 silicone 1% CAS no. 70131-67-8; 300 000 cSt— Not available Cold blend of 1501 fluid and D4, D5, D6 in
elastomer blend >60% D5 (CAS no. viscosity D5—dimethiconol only the 1501
541-02-6) 1% of final formulation fluid
Dow Corning 1-1254 fluid  >60% CAS no. 70131-67-8; >1000 (40 cSt— Low water Relabel of 4-2797. 4-2797 is D4, D5, Dé
1%-5% D5 (CAS no. viscosity) solubility produced by high
541-02-6); pressure and high
1%-5% D4 (CAS no. 556- temperature equilibrium
67-2) reaction of D4 cyclics
with sodium hydroxide
solution. Excess cyclics
are stripped away.

Polymer FD 80; CAS no. >98% 70131-67-8; <2% 70 000 to 75 000  virtually Information on silicone Dimethylcyclo-
70131-67-8); a,Q2- dimethylcyclosiloxanes (80 000 mPa— insoluble synthesis is publicly siloxanes
dihydroxy- CAS no. 69430-24-6 viscosity) at 20°C available (CAS no.
polydimethylsilox-ane (ie, (68°F) 69430-24-6)
polydime-thylsiloxanediol
or siloxanes and silicones,
di-Me, OH-group termi-
nated

Material X (name CBI) CBI 100 000 (20 000 to Not available Process (CBI) D4, residual

24 000 mm?2/s— monomer,
viscosity) residual

catalyst
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Table 5. Tested Materials Not Used in Cosmetics That Contain Dimethyl Siloxane, Hydroxy Terminated.®*

Trade Name/Comments

Chemical Composition (%)

Dow Corning 60 000CSt, no cosolvent

Dow Corning 7-9192
Dow Corning Q4-2797 (4-2797 INT and PA fluid)
Silastic medical adhesive silicone, type A

Dow Corning 2-1845 microemulsion

Dow Corning 22 emulsion
Dow Corning 35 emulsion

Dow Corning PA fluid

Dow Corning materials—TX-102A, TX-102B, and TX-
102C
Dow Corning 4-2797 INT

Dow Corning X7-9192

Dow Corning 360 Medical Fluid (This material does not
contain dimethiconol—it is used as a solvent.)

Dow Corning X3-5040 Sealant

Dow Corning 386

Dow Corning 5392

Dow Corning XET-40002

Dow Corning special polymer 5-26-64

Dow Corning special polymer

Dow Corning 9546 silicone elastomer blend
Dow Corning 1501 fluid

Dow Corning 1503 fluid
Dow Corning Q1-3563

>95% Dimethyl siloxane, hydroxy terminated (CAS no. 70131-67-8)—the rest
is a mixture of cyclics (primarily D4 (CAS no. 556-67-2) and D5 (CAS no. 541 -
02-6))

>95% CAS no. 7013 1-67-8—the rest is a mixture of cyclics (primarily D4(CAS no.
556-67-2) and D5 (CAS no. 541-02-6))

>95% CAS no. 7013 1-67-8—the rest is a mixture of cyclics (primarily D4(CAS no.
556-67-2) and D5 (CAS no. 541-02-6))

>60% CAS no. 70131-67-8; 10-30% methylated silica (CAS no. 6861 1-44-9); 3%-
7% methyltriacetoxysilane; 3%-7% ethyltriacetoxysilane (CAS no. 17689-77-9)

15-40% CAS no. 7013 1-67-8; 10%-30% triethanolamine dodecylbenzene sulfonate
(CAS no. 27323-41-7); 3%-7% polyethylene oxide lauryl ether (CAS no. 9002-
92-0); 40%-70% water

38% CAS no. 70131-67-8; >40% water; 5% toluene; 5% perchloroethylene

13% CAS no. 7013 1-67-8; >50% dimethyl siloxane, dimethylvinylsiloxy terminated
(CAS no. 68083-19-2); >20% treated silica (CAS no. 68909-20-6)

>95% CAS no. 7013 1-67-8—the rest is a mixture of cyclics (primarily D4(CAS no.
556-67-2) and D5 (CAS no. 541-02-6))

82.1% CAS no. 70131-67-8—the rest is catalyst, curing agent, and vulcanizer

>95% CAS no. 70131-67-8—the rest is a mixture of cyclics (primarily D4 [CAS
no. 556-67-2] and D5 [CAS no. 541-02-6])

>95% CAS no. 70131-67-8—the rest is a mixture of cyclics (primarily D4 [CAS
no. 556-67-2] and D5 [CAS no. 541-02-6])

PDMS (CAS no. 63148-62-9)

~75% CAS no. 70131-67-8—the rest is a treated silica

~65% CAS no. 70131-67-8 with tetrapropyl orthosilicate and diatomaceous silica

~95% CAS no. 70131-67-8 and ethyl polysilicate

~ 16% CAS no. 70131-67-8;

~20% methylhydrogen siloxane (CAS no. 63148-57-2); >40% water; 5% toluene;
5% perchloroethylene

>95% CAS no. 70131-67-8—the rest is a mixture of cyclics (primarily D4(CAS no.
556-67-2) and D5 (CAS no. 541-02-6))

>95% CAS no. 70131-67-8—the rest is a mixture of cyclics (primarily D4(CAS no.
556-67-2) and D5 (CAS no. 541-02-6))

1% CAS no. 70131-67-8; >60% D5 (CA 541-02-6)

15-40% CAS no. 70131-67-8; >60% D5 (CAS no. 541-02-6)

10-30% CAS no. 70131-67-8; >60% PDMS (CAS no. 63148-62-9)

>95% CAS no. 70131-67-8—the rest is a mixture of cyclics (primarily D4 [CAS
no. 556-67-2] and D5 [CAS no. 541-02-6])

propyl (20%) was evaluated using groups of 10 Hilltop-Wistar
rats (5 males, 5 females/group). The animals were exposed to
vapor substantially saturated with the test material for 6 hours.
None of the animals died, and neither signs of toxicity nor
remarkable necropsy findings were observed.

Oral. A mixture containing dimethoxy silicone/silane, hydroxy
terminated (80%) and 1-propamine, 3-(trimethoxysilyl)-N-(3-
trimethoxysiloyl propyl (20%) was evaluated using groups of
10 Hilltop-Wistar albino rats (5 males, 5 females/group).!” The
test substance was administered by stomach tube up to a dose of
16.0 mL/kg. None of the animals died and there were no signs
of toxicity. Mottled lungs (red or pink and dark red) were noted
at necropsy. The lethal dose (LD)so was >16.0 mL/kg.

A suspension containing Dow Corning 60 000CSt, no cosol-
vent in corn oil (20% w/v; containing >95% polysiloxanes,

di-Me, hydroxy terminated) was administered by gavage to
rats, and a summary of the results was provided by Dow Corn-
ing Corporation.'® A single dose of the test substance (2 g/kg
body weight) was administered to 10 fasted Sprague-Dawley
rats (6 weeks old) by gavage. None of the animals died and
there were no overt signs of toxicity during the 14-day obser-
vation period. Lesions were not observed at gross necropsy.
The LDso was >2 g/kg body weight.

Polymer FD 80 was evaluated using Sprague-Dawley rats (5
males, 5 females). The test substance was administered by
gavage at a dose of ~2 g/kg, and necropsy was performed
after day 14. None of the animals died and there was no evi-
dence of clinical signs. The LDs, was >2 g/kg."’

Dimethiconol stearate was evaluated using 10 fasted,
Wistar-derived albino rats (5 males, 5 females).?’ Following
dosing by gavage (dose = 5 g/kg body weight), feed and water
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Table 6. Cosmetic Product Uses'® and Use Concentrations.'

2010 Uses (Total Number

2010 Concentrations

Product Category of Products in Category) (%)
Dimethiconol

Baby products

Lotions, oils, powders, and creams 4 (151) —

Bath products

Bubble baths — 3

Eye makeup
Eyebrow pencil I (153) 0.3
Eyeliner 3 (834) |
Eye shadow 19 (1343) 03to5
Eye lotion Il (260) 0.3 to 0.6
Eye makeup remover 2 (133) —
Mascara 37 (528) 03to |
Other 24 (412) —

Fragrance products
Perfumes | (742) 0.8
Powders — 0.5
Other 9 (641) 0.3

Noncoloring hair care products
Conditioners 114 (1313) 02to I3
Sprays/aerosol fixatives 5(321) 0.004
Rinses I (34) —
Shampoos 60 (1487) 02to2
Tonics, dressings, etc 112 (1321) 0.4 to 12
Other 73 (838) 12

Hair coloring products
Bleaches I (147) —
Other I (168) —

Makeup
Blushers 4 (471) 36
Face powders 8 (724) 0.3
Foundations 24 (624) 0.6 to 2
Leg and body paints I (29) —
Lipstick 3 (2045) 07t0 7
Makeup bases 2 (126) 0.2 to 0.6
Makeup fixatives — 0.06
Other 3 (536) —

Nail care products
Basecoats and undercoats I (69) 0.2
Cuticle softeners 2 (30) 0.2
Nail extenders — 0.5
Nail polish and enamel 4 (351) —
Other 3(137) 0.4

Personal hygiene products
Deodorants (underarm) 3 (623) 02to Il
Douches — 0.2
Other I (925) 0.3 (in a body scrub)

Shaving products
Aftershave lotion 14 (381) 0.3 to4
Preshave lotions 2(19) 2
Shaving cream 2 (128) 0.05
Shaving soap — 3
Other 5 (126) —

Skin care products
Skin cleansing creams, lotions, liquids, and pads 13 (1528) 2to 6
Depilatories 4 (56) —
Face and neck creams, lotions, and powders 95 (1652) 02to3

(continued)
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Table 6. (continued)

2010 Uses (Total Number

2010 Concentrations

Product Category of Products in Category) (%)
Body and hand creams, lotions, and powders 76 (1875) 0.05 to 5
Foot powders and sprays | (46) —
Moisturizing creams, lotions, and powders 269 (2750) 0.3
Night creams, lotions, and powders 40 (386) 0.6 t0 0.8
Paste masks (mud packs) 3 (462) 0.6 to 2
Skin fresheners 2 (267) |
Other 65 (1446) 03to6

Suntan products
Suntan gels, creams, and liquids 4 (106) 2
Indoor tanning preparations 32 (247) 0.2t 0.5
Other 5(61) —
Total uses/ranges for dimethiconol 1169 0.004 to 36
Dimethiconol arginine
Noncoloring hair care products
Conditioners 2 (1313) —
Sprays/aerosol fixatives I (321) —
Shampoos | (1487) —
Total uses/ranges for dimethiconol arginine 4
Dimethiconol beeswax
Bath products
Soaps and detergents 9 (1781) 0.8
Noncoloring hair care products
Other | (838) —
Personal hygiene products
Other 4 (925) —
Skin care products
Body and hand creams, lotions, and powders — 0.9
Moisturizers I (2750) —
Total uses/ranges for dimethiconol beeswax 15 0.8 to 0.9
Dimethiconol behenate
Makeup
Lipstick — 0.5
Total uses/ranges for dimethiconol behenate — 0.5
Dimethiconol cysteine
Noncoloring hair care products
Conditioners 2 (1313) 0.07
Sprays/aerosol fixatives I (321) —
Shampoos | (1487) —
Tonics, dressings, etc 2 (1321) —
Total uses/ranges for dimethiconol cysteine 6 0.07
Dimethiconol meadowfoamate
Eye makeup
Other | (412) —
Noncoloring hair care products
Conditioners 6 (1313) 0.5
Sprays/aerosol fixatives — |
Straighteners I (181) —
Tonics, dressings, etc I (1321) 0.5
Other — 0.5
Total uses/ranges for dimethiconol meadowfoamate 9 05to |
Dimethiconol methionine
Noncoloring hair care products
Conditioners 2 (1313) —
Sprays/aerosol fixatives I (321) —
Shampoos | (1487) —
Total uses/ranges for dimethiconol methionine 4

(continued)
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Table 6. (continued)

Product Category

2010 Uses (Total Number 2010 Concentrations
of Products in Category) (%)

Dimethiconol panthenol
Noncoloring hair care products
Conditioners
Sprays/aerosol fixatives
Shampoos
Tonics, dressings, etc
Total uses/ranges for dimethiconol panthenol
Dimethiconol/silsesquioxane copolymer
Noncoloring hair products
Tonics, dressings, etc
Conditioners
Total uses/ranges for dimethiconol/silsesquioxane copolymer
Dimethiconol stearate
Eye makeup
Other
Noncoloring hair care products
Conditioners
Shaving products
Shaving cream (aerosol, brushless, and lather)
Total uses/ranges for dimethiconol stearate
Trimethylsiloxysilicate/dimethiconol crosspolymer
Eye makeup
Mascara
Skin care products
Body and hand creams, lotions, and powders
Moisturizers

Total uses/ranges for trimethylsiloxysilicate/dimethiconol crosspolymer 6

Acrylates/dimethiconol acrylate copolymer
Nail care products
Basecoats and undercoats
Polish and enamel
Total uses/ranges for acrylates/dimethiconol acrylate copolymer

2 (1313)
| (321) —
| (1487) —
2 (1321) —
6 0.07

2 (1321) —
— 0.3
2 0.3
| (412) —
I (1313) —
7 (128) |
9 |

4 (528) —

N

| (1875)
| (2750) —

N

were provided ad libitum. Dosing was followed by a 14-day
observation period. All observations were classified as unre-
markable. Dimethiconol stearate was classified as nontoxic
(LDso > 5 g/kg).

Dermal. The acute dermal toxicity'’ of a mixture containing
dimethoxy silicone/silane, hydroxy terminated (80%) and 1-
propamine, 3-(trimethoxysilyl)-N-(3-trimethoxysiloyl propyl)
(20%) was evaluated using groups of 8 New Zealand White
rabbits (4 males, 4 females/group). The test substance was
applied (doses up to 16.0 mL/kg; 24-hour period) under imper-
vious plastic sheeting to clipped, intact skin of the trunk. Skin
irritation was not noted. One male rabbit and 2 female rabbits
died (all at 16 mL/kg dose). Mottled lungs (males) and mottled
livers/lungs (females) were noted at necropsy. There were no
remarkable necropsy findings in surviving animals. LDsos were
>16.0 mL/kg for males and females.

In another study,”' the acute dermal toxicity of siloxanes
and silicones, dimethyl, hydroxy terminated (22 wt. %) in Dow
Corning 2-1845 microemulsion was evaluated using 12 (6
males, 6 females) New Zealand White rabbits of the
Hra:(NZW)SPF strain. The undiluted test substance was

applied (under an occlusive wrap) to clipped dorsal skin at a
dose of 2 g/kg (dose volume = 1.9741 mL/kg) for approxi-
mately 24 hours. The following reactions (all test substance
related) were observed at the application site: erythema and
desquamation (6 rabbits), erythema and edema (1 rabbit), and
desquamation (1 rabbit). None of the animals died during the
14-day study, and there were no test substance-related effects
on body weight gain. Macroscopic findings were not observed
at necropsy. It was concluded that the Dow Corning 2-1845
microemulsion was nontoxic (LDsq > 2 g/kg).

An acute dermal toxicity study summary on Dow Corning
60 000CSt, no cosolvent was provided by Dow Corning Cor-
poration.'® The test substance was applied to the skin of each of
10 (5 males, 5 females) New Zealand white rabbits for 24
hours. Erythema was observed at application sites, having
cleared by day 7. None of the animals died and there were no
signs of systemic toxicity during the 14-day observation period.
An acute dermal LDsq of >2 g/kg body weight was reported.

The acute dermal toxicity of polymer FD 80 was evaluated
using Sprague-Dawley rats (5 males, 5 females). The test sub-
stance was applied to the skin at a dose of ~2 g/kg, and
necropsy was performed after day 14. None of the animals died
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and there was no evidence of pathological clinical signs. The
LDs, was > 2 g/kg. >

Repeated-Dose Toxicity

In an 8-month feeding study,” 6 of 18 rabbits were fed 0.05%
Dow Corning special polymer 5-26-64, a polymerized siloxane
containing siloxanes and silicones, dimethyl, hydroxy termi-
nated, in a basal diet. The remaining 12 rabbits comprised the
control group (basal diet only). Both groups had equal numbers
of males and females. None of the animals died during the
feeding period, and all animals were killed after 8 months.
While incomplete testicular development was reported in 2
treated males, the finding is consistent with historical results
in untreated animals. Other endpoints such as liver and kidney
toxicity were not different between controls and treatment ani-
mals. In a subsequent analysis of the methodology, however, it
was noted that there was no way to determine the actual dose
level that the rabbits received and no discussion on test article
concentration, stability, homogeneity, suggesting that the find-
ings should not be used in health and safety assessments.’

A chronic feeding study on Dow Corning special polymer,
identified as siloxanes and silicones, dimethyl, hydroxy ter-
minated, was conducted using 30 albino weanling rats.** The
test group consisted of 10 rats (5 males, 5 females), and these
animals were fed a basal diet consisting of 0.05% Dow Corn-
ing special polymer for 1 year. The control group (10 males,
10 females) was fed basal diet only. The only reported deaths
were 2 rats in the control group. There were no test substance-
related effects on hematological or clinical chemistry values.
Gross evidence of severe pulmonary disease was noted at
necropsy. Inflammatory changes in the lungs or tubular
degenerative changes in the kidneys were fairly common in
test and control groups and were not considered test substance
related. It was concluded that administration of the test sub-
stance did not induce adverse effects in rats. Subsequently,
Dow Corning determined that the preceding study is scienti-
fically invalid based on the following rationale: “No ability to
determine the actual dose level that the rabbits [rats] received.
No discussion on test article concentration, stability, homo-
geneity. We do not feel that this study should be used in health
and safety assessments and do not want the general public
using it because of limitations.””

Ocular Irritation

The ocular irritation potential of an emulsion (Dow Corning 35
emulsion) containing siloxanes and silicones, dimethyl,
hydroxy terminated at a concentration of 13% and another
emulsion (Dow Corning 22 emulsion) containing siloxanes and
silicones, dimethyl, hydroxy terminated at a concentration of
38% was evaluated using 2 groups of 10 albino rabbits (1 per
test substance).”” Two drops of each test material were instilled
into 1 eye. While Dow Corning 35 emulsion did not induce a
significant ocular response in rinsed or unrinsed eyes and Dow
Corning 22 emulsion elicited slight, transient conjunctivitis

only in the unrinsed eye, the method was considered not robust
enough to satisfy current health safety testing standards.

The ocular irritation potential of a mixture'’ containing
dimethoxy silicone/silane, hydroxy terminated (80%) and 1-
propamine, 3-(trimethoxysilyl)-N-(3-trimethoxysiloyl propyl)
(20%) was evaluated using groups of 6 New Zealand White
rabbits (3 males, 3 females). The test substance was instilled
into the lower conjunctival sac of 1 eye per animal per group at
volumes up to 0.1 mL. Six eyes were dosed per test volume.
Dose volumes of 0.005, 0.01, and 0.1 mL induced moderate,
persistent corneal and conjunctival injury (in all rabbits per
group). Moderate iritis was also observed at a dose volume
of 0.1 mL. All reactions had cleared by day 21 postinstillation.
Study results indicated that the test material caused moderate,
persistent injury when instilled into the eye.

An ocular irritation study summary on Dow Corning 60
000CSt, no cosolvent was provided by Dow Corning Corpora-
tion.'® The undiluted test substance was instilled (0.1 mL) into
the right eye of each of 3 female New Zealand white rabbits (3-
4 months old). Conjunctival erythema, chemosis, and discharge
were observed in all rabbits, having cleared by 72-hour post-
instillation. Lesions of the cornea or iris were not observed. The
test substance was classified as a nonirritant.

The SEHSC?¢ also provided a summary of an ocular irrita-
tion study using rabbits dosed with Dow Corning PA Fluid.
Direct contact with the test substance resulted in very slight
redness in the unrinsed rabbit eye through 48 hours. The rinsed
eye was clear at 24-hour postexposure.

The ocular irritation potential of dimethiconol stearate was
evaluated using 6 healthy, young adult New Zealand albino
rabbits.?” The test substance (0.1 mL) was instilled into the 1
eye of each animal; contralateral eyes served as controls. Ocu-
lar lesions were evaluated according to the Draize scale (0-
110). An ocular irritation score of 0 was reported for each
rabbit, and dimethiconol stearate was classified as nonirritating
to the eyes of rabbits.

Mucous Membrane Irritation

The mucous membrane irritation potential of 3 Dow Corning
materials (TX-102A, TX-102B, and TX-102C)*® containing
82.1% siloxanes and silicones, dimethyl, hydroxy terminated
was evaluated using 6 dogs (2 dogs per test material). Each
material (amounts ranging from 8 to 18 g) was maintained in
contact with the hard palate for 7 hours, using an aluminum
mold previously shaped to the contour of the roof of the mouth.
At the end of the contact period, the oral cavity was examined
for evidence of irritation or lesions. The animals were killed on
day 8, and punch biopsy specimens of the hard palate were
obtained and examined microscopically. Test materials TX-
102A and TX-102B did not induce irritation of the hard palate.
Test material TX-102-C induced slight edema of the hard
palate in both dogs; the edema had cleared by the end of the
8-day observation period. Results of microscopic examinations
were not reported. However, according to the SEHSC,
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microscopic examinations were considered normal for all sam-
ples in this study.?

A mucous membrane irritation study on Dow Corning
4-2797 (X7-9192), dimethylsiloxane hydroxy-terminated fluid
was provided by Dow Corning Corporation.*° Following appli-
cation of the test substance (0.5 g) to the vaginal mucosa of
each of 6 New Zealand white rabbits (10-12 weeks old), there
were no signs of irritation, weight loss, or clinical signs of
toxicity during the 72-hour observation period.

Skin Irritation and Sensitization

The skin irritation potential of a mixture'” containing
dimethoxy silicone/silane, hydroxy terminated (80%) and
l-propamine, 3-(trimethoxysilyl)-N-(3-trimethoxysiloyl
propyl) (20%) was evaluated using 6 New Zealand White
rabbits (3 males, 3 females). The test substance was applied
(0.5 mL, 4-hour application) under a gauze patch to clipped,
intact skin. The patch was covered with impervious sheeting.
Reactions were scored according to the following Draize scale:
0 (no erythema) to 4 (severe erythema). Skin irritation was not
observed in any of the rabbits, and the test material was classi-
fied as a nonirritant.

A skin irritation study on Dow Corning 60 000CSt, no cosol-
vent was provided by Dow Corning Corporation.'® The undi-
luted test substance (0.5 /240 cm?) was applied to clipped/
shaved skin of the back of each of 3 female New Zealand white
rabbits (3-4 months old). The application site was covered with a
cotton gauze patch (2.5 x 2.5 cm) secured with porous tape for 4
hours. Reactions were scored for up to 72-hour postremoval.
None of the rabbits had signs of dermal irritation or corrosivity,
and the test substance was classified as a nonirritant.

The skin irritation potential of dimethiconol stearate was
evaluated using 6 healthy, New Zealand albino rabbits.>' The
test substance (0.5 g under a 2.5-cm? patch) was applied to intact
and abraded skin sites on the trunk, clipped free of hair. The
entire trunk was wrapped with a rubberized elastic cloth during
the 24-hour application period. Reactions were scored at 24 and
72 hours according to the following scales: 0 (no erythema) to 4
(severe erythema to slight eschar formation) and 0 (no edema) to
4 (extreme edema). Skin irritation was not observed in any of the
animals tested (primary irritation index = 0).

A skin irritation and sensitization study on Dow Corning
X7-9192, dimethyl siloxane, hydroxy terminated was pro-
vided by Dow Corning Corporation.*? In the primary irritation
test, the test substance (0.1 mL in H,O, under Finn chamber [2
x 4 cm patch]) was applied to the skin of each of 4 young
adult guinea pigs. Concentrations ranging from 25% to 100%
were applied and reactions were scored for up to 72-hour
postapplication. Skin irritation was not observed over the
range of test concentrations.

The sensitization potential of Dow Corning X7-9192 (5% in
water emulsion) was evaluated in the maximization test using
groups of 10 (5 males, 5 females) guinea pigs. Intradermal
injections (0.1 mL) of the test substance were administered
on day 0. On day 7 of induction, the test substance was applied

under an occlusive patch for 48 hours. During the challenge
phase, initiated on day 21, the test substance was applied under
an occlusive patch for 24 hours. Reactions were scored on days
23 and 24. Sodium chloride (0.9%) and dinitrochlorobenzene
(DNCB) (0.1%) served as vehicle and positive controls, respec-
tively. The test substance did not induce sensitization.*>

Skin sensitization data on Dow Corning 60 000CSt, no
cosolvent in Dow Corning 360 Medical Fluid (5% w/v) were
provided by Dow Corning Corporation.'® The maximization
test involved the following groups of male Hartley guinea pigs
(4 weeks old): 20 test, 10 vehicle controls (Dow Corning 360
Medical Fluid), and 10 positive controls (DNCB in propylene
glycol, 1% w/v). The first induction involved intradermal injec-
tions (0.1 mL per injection) of the undiluted test substance,
vehicle control, and positive control in the respective groups.
The second induction involved the 48-hour application of a 2 x
4 cm pad saturated with each substance per group. At 2 weeks
after the last induction, test animals were challenged with the
undiluted test substance (0.3 mL), and both control groups were
also challenged with respective materials. Positive responses
were not observed in test or vehicle control animals, and the
test substance was not considered a skin sensitizer.

Prior to the following maximization test, 3 preliminary stud-
ies (4 guinea pigs per study) were conducted to evaluate the
skin irritation potential of polymer FD 80.** In study #1 (for
induction), moderate irritation was observed in 4 guinea pigs at
24 and 48 hours after intradermal injection with 50% polymer
FD 80 in liquid paraffin, and weak to moderate irritation was
observed in these animals after injection at a concentration of
10%. In another study (study #2, for induction), undiluted poly-
mer FD 80 (0.5 mL) and the same polymer at a concentration of
50% in liquid paraffin were each applied to an 8-cm? area of
skin for 48 hours using occlusive patches. A weak irritant
response was observed in 1 guinea pig patch tested with 50%
FD 80 in study #2. In the final preliminary study (study #3, for
challenge), skin irritation was not observed following a 24 or
48 hours occlusive patch application of undiluted or 50% FD
80 in liquid paraffin to a 4-cm? area of skin. It was concluded
that polymer FD 80, as supplied, was a nonirritant.

The skin sensitization potential of polymer FD 80 was eval-
uated in the maximization test using 2 groups of 20 Dunkin-
Hartley albino guinea pigs, one of which was the control group.
The induction phase consisted of 0.1 mL intradermal injections
of 10% or 20% polymer FD 80 in liquid paraffin and 48 hours
occlusive patch applications of undiluted polymer FD 80 (0.5
mL) to an 8-cm? area of skin. The challenge phase involved a
24-hour occlusive patch application of undiluted polymer FD
80 (0.5 mL) to a 4-cm” area of skin. It was concluded that
polymer FD 80 did not induce sensitization. Sensitization reac-
tions also were not observed in control guinea pigs treated with
liquid paraffin.*?

Genotoxicity

In the Ames spot plate test and overlay plate test, ** the muta-
genicity of uncured and cured Dow Corning X3-5040 sealant
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containing approximately 75% siloxanes and silicones,
dimethyl, hydroxy terminated was evaluated using the follow-
ing Salmonella typhimurium strains with and without metabolic
activation: TA98, TA100, TA1535, TA1537, and TA1538. The
test substance was extracted with dimethylsulfoxide (DMSO)
by continuous shaking at 150 rpm/37°C for 24-hour prior to the
test, and doses up to 500 pL/plate were tested. The positive
control for activation assays was 2-anthramine, and the non-
activation assay positive controls were sodium azide, 9-amino
acridine, and 2-nitrofluorene. Dimethylsulfoxide was used as
the solvent control. In both the spot and overlay plate tests,
results for the test substances and solvent control were negative
in all strains, both with and without metabolic activation, and
the positive controls were mutagenic. The test materials were
considered nonmutagenic.

In another Ames plate test,>> a mixture containing siloxanes
and silicones, dimethyl, hydroxy terminated (concentration not
stated; solvent, acetone) was evaluated using the following
S typhimurium strains with and without metabolic activation:
TA98, TA100, TA1535, TA1537, and TA1538. Concentrations
up to 150 pL/plate were tested. The positive control for activa-
tion assays was 2-anthramine in DMSO, and the nonactivation
assay positive controls were sodium azide, 2-nitrofluorene, and
quinacrine mustard. Results for the test substance were nega-
tive in all strains, both with and without metabolic activation,
and the positive controls were mutagenic. The test substance
was considered nonmutagenic.

A study on Dow Corning Q4-2797, dimethylsiloxane,
hydroxy-terminated fluid was provided by the Dow Corning
Corporation.*® This fluid (in DMSO, doses up to 5000 pg/plate)
was evaluated in the Ames test using the following bacterial
strains with and without metabolic activation: S typhimurium
strains TA97, TA98, TA100, and TA 1535, and Escherichia
coli strain WP2. The following positive controls were used:
sodium azide, 4-nitroquinoline-N-oxide, daunomycin, and N-
methyl-N-nitro-N-nitrosoguanidine (with metabolic activation)
and 2-anthramine and 2-aminofluorene (without metabolic
activation). The test substance was not mutagenic to any of the
strains tested. All positive controls were mutagenic.

A study on Dow Corning 60 000CST no cosolvent was also
provided by Dow Corning Corporation.'® Test substance
doses up to 5000 pg/plate were evaluated in an Ames test
using the following bacterial strains with and without meta-
bolic activation: S typhimurium strains TA98, TA100,
TA1535, TA1537, and E coli strains WP2uvrA and WP2uvrA
(pKM101). The following positive controls were used:
2-aminoanthracene (with metabolic activation), and sodium
azide, 2-nitrofluorene, 9-aminoacridine, and methyl methane-
sulfonate (without metabolic activation). The test substance
was not mutagenic to any of the strains tested. All positive
controls were mutagenic.

Implant Tumorigenicity

Chronic implantation studies of polysiloxanes were conducted
using 38 pure-bred Beagle dogs (~ 5-7 months old).>’ The 4

implanted materials (implant mass not stated) were defined as
follows: siloxanes and silicones, dimethyl, hydroxy termi-
nated (68%) in uncured DC 386; siloxanes and silicones,
dimethyl, hydroxy terminated (72%) in uncured DC 382;
siloxanes and silicones, dimethyl, hydroxy terminated (96%)
in uncured DC 5392; and siloxanes and silicones, dimethyl,
hydroxy terminated (80%) in uncured medical adhesive type
A. Except for uncured medical adhesive type A, the remaining
compositions of materials tested (ie, uncured DC 382 and DC
386) are unknown. The implants (intramuscular, intraperito-
neal, and subcutaneous) were removed at intervals of 3, 9, 24,
and 36 months. Neither gross nor microscopic findings
revealed a pattern of polymer-induced systemic toxicity. The
materials tested also did not induce any untoward chronic
tissue reactions, and there was no evidence of tumorigenesis
over a 3-year testing period.

Clinical Assessment of Safety

Skin Irritation and Sensitization

Dimethiconol. In an RIPT,>® the skin irritation and sensitization
potential of a body lotion containing 1.125% dimethiconol (0.2
g per 1” x 1” patch) was evaluated using 104 subjects ranging
in age from 17 to 74 years. The test substance was applied to
the upper back of each subject for 24 hours, using a semioc-
clusive patch, for a total of 9 induction patch applications. A
24-hour challenge patch was applied at the end of a 2-week
nontreatment period. Induction and challenge reactions were
scored according to the following scale: 0 (no visible skin
reaction) to 4 (severe erythema, possible edema, vesiculation,
bullae, and/or ulceration). There were no visible skin reactions
in any of the subjects, and it was concluded that the body lotion
did not indicate a potential for dermal irritation or allergic
contact sensitization.

Dimethiconol Behenate. In another RIPT (occlusive patches, sim-
ilar procedure),* the skin irritation and sensitization potential
of lip product containing 0.5% dimethiconol behenate was
evaluated using 50 subjects ranging in age from 18 to 70 years.
The dose per cm® was not stated. There were no visible skin
reactions in any of the subjects, and it was concluded that the
lip product did not demonstrate a potential for eliciting dermal
irritation or sensitization.

Dimethiconol Beeswax. The skin sensitization potential of a test
product identified as undiluted dimethiconol beeswax was
evaluated in an RIPT using 102 subjects (29 males, 73 females;
>18 years old) with no significant active skin pathology.*’
During induction, the test material was applied to the back
(0.025 g/cm? skin, 8 mm Finn chambers) of each subject, for
a total of 10 occlusive patch applications. Each chamber
remained in place for 48 hours. Following a 12-day nontreat-
ment period, an occlusive challenge patch was applied for 48
hours to a new site on the back of each subject. Reactions were
scored at 48- and 96-hour postapplication according to the
following scale: 0 (no reaction) to 4 (erythema, edema, and
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bullae). Dimethiconol beeswax did not induce skin irritation or
sensitization in this study.

Summary

The following ingredients are reviewed in this safety assess-
ment: dimethiconol, dimethiconol arginine, dimethiconol bees-
wax, dimethiconol behenate, dimethiconol borageate,
dimethiconol candelillate, dimethiconol carnaubate, dimethi-
conol cysteine, dimethiconol dhupa butterate, dimethiconol
hydroxystearate, dimethiconol illipe butterate, dimethiconol
isostearate, dimethiconol kokum butterate, dimethiconol lac-
tate, dimethiconol meadowfoamate, dimethiconol methionine,
dimethiconol/methylsilanol/silicate crosspolymer, dimethico-
nol mohwa butterate, dimethiconol panthenol, dimethiconol sal
butterate, dimethiconol/silica crosspolymer, dimethiconol/sil-
sesquioxane copolymer, dimethiconol stearate, dimethiconol/
stearyl methicone/phenyl trimethicone copolymer, hydrolyzed
collagen PG-propyl dimethiconol, isopolyglyceryl-3 dimethi-
conol, trimethylsiloxysilicate/dimethiconol crosspolymer, and
acrylates/dimethiconol acrylate copolymer. The skin-
conditioning agent/hair-conditioning agent function in personal
care products is associated with most of these ingredients.

Of the 28 ingredients that are being reviewed in this safety
assessment, the following 12 are reported to the FDA as being
used in personal care products: dimethiconol, acrylates/
dimethiconol acrylate copolymer, dimethiconol arginine,
dimethiconol beeswax, dimethiconol behenate, dimethiconol
cysteine, dimethiconol meadowfoamate, dimethiconol methio-
nine, dimethiconol panthenol, dimethiconol stearate, dimethi-
conol/silsesquioxane copolymer, and trimethylsiloxysilicate/
dimethiconol crosspolymer. Dimethiconol is the most widely
used ingredient, and hs the highest concentrations of use; it is
used in 1169 cosmetic formulations, and the concentrations of
use range from 0.004% to 36% in these products. Most of the
toxicity data included in this safety assessment are on siloxanes
and silicones, dimethyl, hydroxy terminated; dimethoxy sili-
cone/silane, hydroxy terminated; and Dow Corning materials
containing 95% or greater CAS no. 70131-67-8 (polysiloxanes,
di-Me, hydroxy terminated). The CAS number for these chem-
ical names is identified as 70131-67-8 in these studies. Silox-
anes and silicones, dimethyl, hydroxy terminated, and CAS no.
70131-67-8 are listed among the other chemical names/identi-
fication numbers for dimethiconol in the International Cos-
metic Ingredient Dictionary and Handbook.

In an acute inhalation toxicity study, neither deaths nor
toxic signs were reported for rats exposed to vapor substan-
tially saturated with a mixture containing dimethoxy silicone/
silane, hydroxy terminated (80%) and 1-propamine, 3-(tri-
methoxysilyl)-N-(3-trimethoxysiloyl propyl (20%) for 6
hours. Similar results were reported for the same mixture in
an acute oral toxicity study involving rats (LDso > 16 mL/kg),
for polymer FD 80 (LDs, > 2 g/kg, rats), and for a suspension
containing Dow Corning 60 000CSt, no cosolvent in corn oil
(20% w/v; LDsg > 2 g/kg, rats). The latter test substance
contains 95% or greater CAS no. 70131-67-8 (polysiloxanes,

di-Me, hydroxy terminated). Dimethiconol Stearate was also
classified as nontoxic in an acute oral toxicity study involving
rats (LDso > 5 g/kg).

Following a single dermal application of a mixture con-
taining dimethoxy silicone/silane, hydroxy terminated (80%)
and 1-propamine, 3-(trimethoxysilyl)-N-(3-trimethoxysiloyl
propyl (20%), irritation was not observed at application sites
and 3of 8 rabbits died (LDso > 16 mL/kg). Both siloxanes
and silicones, dimethyl, hydroxy terminated (22 wt. %) in
Dow Corning 2-1845 microemulsion and Dow Corning 60
000CSt, NO CO-SOLVENT (contains >95% polysiloxanes,
di-Me, hydroxy terminated) were nontoxic (LDsy > 2 g/kg)
in acute dermal toxicity studies involving rabbits; skin irri-
tation was observed at application sites. Polymer FD 80 was
also classified as nontoxic (LDsg > 2 g/kg) in a dermal
toxicity study.

Transient ocular irritation, not classified as moderate or
severe, was observed following the instillation of Dow Corning
60 000CSt, no cosolvent or Dow Corning PA Fluid (>95%
polysiloxanes, di-Me, hydroxy terminated in both) into the eyes
of rabbits. Dimethiconol stearate was classified as nonirritating
to the eyes of rabbits. However, a mixture containing
dimethoxy silicone/silane, hydroxy terminated (80%) and 1-
propamine, 3-(trimethoxysilyl)-N-(3-trimethoxysiloyl propyl)
(20%) induced moderate, persistent conjunctival and corneal
injury and iritis in rabbits. This mixture did not induce skin
irritation in rabbits.

Both a mixture containing dimethoxy silicone/silane,
hydroxy terminated (80%) and 1-propamine, 3-(trimethoxysi-
lyl)-N-(3-trimethoxysiloyl propyl) (20%) and undiluted Dow
Corning, no Cosolvent (contains >95% polysiloxanes, di-Me,
hydroxy terminated) were not irritating to the skin of rabbits.
The same was true for dimethiconol stearate (0.5 g applied to
skin) in rabbits.

Three Dow Corning materials (TX-102A, TX-102B, and
TX-102C) containing 82.1% siloxanes and silicones,
dimethyl, hydroxy terminated were maintained in contact
with the hard palate of dogs; only 1 (TX-102)-induced irrita-
tion (slight edema). Neither signs of vaginal mucosal irrita-
tion, weight loss, nor clinical signs of toxicity were observed
in rats receiving an application of Dow Corning 4-2797 (X7-
9192), dimethylsiloxane hydroxy-terminated fluid (contains
>95% polysiloxanes, di-Me, hydroxy terminated) to the vagi-
nal mucosa.

Dow Corning X7-9192, dimethyl siloxane, hydroxy termi-
nated (contains >95% polysiloxanes, di-Me, hydroxy termi-
nated) was not a skin irritant in guinea pigs patch tested with
concentrations up to 100% and, at a concentration of 5% in a
water emulsion, also did not induce sensitization in the max-
imization test. Maximization test results for undiluted polymer
FD 80 and Dow Corning 60 000CSt, no cosolvent in Dow
Corning 360 Medical Fluid (5% w/v) were also negative in
guinea pigs. This Dow Corning material contains >95% poly-
siloxanes, di-Me, hydroxy terminated.

Negative Ames test results were reported for the following
chemicals: uncured and cured Dow Corning X3-5040 sealant
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containing ~75% siloxanes and silicones, dimethyl, hydroxy
terminated (doses up to 500 pL/plate); a mixture containing
siloxanes and silicones, dimethyl, hydroxy terminated (up to
150 pL/plate); Dow Corning 4-2797, dimethylsiloxane,
hydroxy-terminated fluid (contains >95% polysiloxanes,
di-Me, hydroxy terminated; up to 5000 pg/plate); and Dow
Corning 60 000CST no cosolvent (contains >95% polysilox-
anes, di-Me, hydroxy terminated; up to 5000 pg/plate).

In chronic implantation studies (38 pure-bred Beagle dogs),
4 materials containing siloxanes and silicones, dimethyl,
hydroxy terminated at concentrations of 68%, 72%, 80%, and
96%, respectively, were tested. The materials were removed at
various intervals up to 36 months postimplantation, and neither
gross nor microscopic findings were indicative of polymer-
induced toxicity or tumorigenesis.

Negative results were reported in the following RIPTs
evaluating skin irritation and sensitization potential: body
lotion containing 1.125% dimethiconol (0.2 g on 1” x 1” patch;
104 subjects), lip product containing 0.5% dimethiconol
behenate (50 subjects), and undiluted dimethiconol beeswax
(0.025 g/cm?; 102 subjects).

Discussion

The Panel noted gaps in the available safety data for some of
the dimethiconol compounds in this safety assessment. The
available data on dimethiconol 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, while there is an absence of data on reproductive and
developmental toxicity and limited tumorigenicity and meta-
bolism data, the Panel reached consensus that these ingredients
would not be absorbed through the skin and metabolized due to
their high molecular weights, thereby obviating further concern
over potential reproductive and developmental toxicity or car-
cinogenicity. The Panel also noted the lack of safety concerns
regarding the potential presence of small molecule impurities
or degradation products.

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 pm are respirable. In addition to the negative acute
inhalation toxicity data considered in this safety assessment,
the Expert Panel determined that dimethiconol cysteine,
dimethiconol methionine, and dimethiconol panthenol can be
used safely in hair sprays, because the product particle size is
not respirable.

Because some of the dimethiconol reaction products
reviewed in this safety assessment contains a plant-derived
moiety, the Expert Panel expressed concern regarding pesti-
cide residues and heavy metals that may be present in these

cosmetic ingredients. They stressed that the cosmetics indus-
try should continue to use the necessary procedures to limit
these impurities in the ingredient before blending into cos-
metic formulation.

The Expert Panel noted that the hydrolyzed collagen moiety
is a component of one of the dimethiconol polymers included in
this safety assessment, hydrolyzed collagen PG-propyl
dimethiconol. The Panel has expressed concern over the inher-
ent danger of transmission of infectious agents with the use of
human or animal derived cosmetic ingredients, eg, collagen.
However, hydrolyzed collagen is derivatized collagen, and,
therefore, does not pose a risk relative to the transmission of
infectious diseases.

Conclusion

The CIR Expert Panel concluded that the ingredients listed
below are safe as cosmetic ingredients in the present practices
of use and concentration described in this safety assessment.
Were ingredients in this group not in current use (as indicated
by an *) 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.

End-Capped Homopolymers

Dimethiconol

Dimethiconol arginine

Dimethiconol beeswax

Dimethiconol behenate

Dimethiconol borageate*

Dimethiconol candelillate™

Dimethiconol carnaubate™

Dimethiconol cysteine

Dimethiconol dhupa butterate™®

Dimethiconol hydroxystearate*

Dimethiconol illipe butterate*

Dimethiconol isostearate™®

Dimethiconol kokum butterate*

Dimethiconol lactate*

Dimethiconol meadowfoamate

Dimethiconol methionine

Dimethiconol mohwa butterate™

Dimethiconol panthenol

Dimethiconol sal butterate*

Dimethiconol stearate

Copolymers

Hydrolyzed collagen PG-propyl dimethiconol*

Dimethiconol/methylsilanol/silicate crosspolymer*

Dimethiconol/silica crosspolymer*

Dimethiconol/silsesquioxane copolymer

Dimethiconol/stearyl methicone/phenyl trimethicone
copolymer*

Isopolyglyceryl-3 dimethiconol*

Trimethylsiloxysilicate/dimethiconol crosspolymer

Acrylates/dimethiconol acrylate copolymer
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