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SILSOFT* Dimethicone Copolyol conditioning agent

Potential Description

Silsoft dimethicone copolyols are multifunctional, surface
tension reducing molecules. The dimethicone portion

of these materials deliver excellent conditioning and

gloss in hair care products and excellent sensory in

skin care formulations. The polyether component of the
material results in emulsification properties, differentiated
solubility and compatibility along with ease of use during
processing. Modifying these two portions of the molecular
structure independently creates a range of materials that
offer diverse foaming, solubility, emulsification and pigment
dispersion and wetting benefits.

Typical Chemical Properties

Dimethicone Copolyol Molecular Reactive Hydroxy
Conditioning Agent INCI Name Architecture Functionality
SF1288 PEG-12 Dimethicone Pendant Yes

SF1528 Cyclopentasiloxane (and) PEG/PPG-20/15 Dimethicone Pendant No

SF1540 Cyclopentasiloxane (and) PEG/PPG-20/15 Dimethicone Pendant No

Silsoft 430 PEG/PPG 20/23 Dimethicone Pendant Yes

Silsoft 440 PEG/PPG 20/23 Dimethicone Pendant No

Silsoft 475 PEG/PPG 23/6 Dimethicone Pendant Yes

Silsoft 805 PEG-8 Dimethicone Pendant No

Silsoft 810 PEG-8 Dimethicone Linear Yes

Silsoft 860 PEG-10 Dimethicone Linear Yes

Silsoft 870 PEG-12 Dimethicone Linear Yes

Silsoft 875 PEG-12 Dimethicone Pendant Yes

Silsoft 880 PEG-12 Dimethicone Pendant Yes

Silsoft 895 PEG-17 Dimethicone Pendant Yes

Silsoft 900 PPG-12 Dimethicone Linear Yes

Silsoft 910 PPG-12 Dimethicone Pendant Yes

*Silsoft is a trademark of Momentive Performance Materials Inc.
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SILSOFT* Dimethicone Copolyol conditioning agent

Key Features and Typical Benefits

Structural diversity to cover a wide range of personal care formulation needs:

Key Feature

= range of solubility (hydrophilic to lipophilic)
= low interfacial tension

= low surface tension

= [ow odor and toxicity

= regctive hydroxy component

Typical Physical Properties

Typical Benefit

= formulation flexibility

= emulsifier/dispersant/foamant
= easily wets many surfaces

= chemical modification

Silsoft Flash Cloud | Pour Refractive | Ross Miles 0.1% Surface
Dimethicone Copolyol Viscosity Point Point Point |Estimated | Index Foam Height | Tension
Conditioning Agent Appearance (cSt) (°F) (°C) (°C) HLB @ 25°C (mm) (mN/m)
SF1288 Colorless liquid 250-600 >302 77 18 High 1.450 138 27.9
SF1528 Colorless liquid 250 170 (b) -49 Low (b) (b)
SF1540 Cream to white liquid 10,000-50,000 | 145 (b) 2 Low 1.407 (b) (b)
Silsoft 430 Clear, pale liquid 4000 250 40 -32 Medium 119 324
Silsoft 440 Clear, pale yellow liquid 1700 206 39 -48 Medium 1.447 58 28.2
Silsoft 475 Clear, pale liquid 2500 230 77 4 High 1.452 102 34.2
Silsoft 805 Clear, pale yellow liquid 400 230 (b) 2 Low 1.442 Insoluble (b)
Silsoft 810 Clear, straw liquid 125 270 (@) -7 Low 16 25.7
Silsoft 860 Clear, straw liquid 174 270 - 15 Medium 1.442 63 30.7
Silsoft 870 Clear, straw liquid 220 250 76 13 High 86 25.4
Silsoft 875 Amber liquid 300-500 >200 85 18 High 95 28
Silsoft 880 Pale yellow liquid 600 265 89 13 High 1.457 118 27.6
Silsoft 895 Straw colored liquid - 285 >100 28 High 1.453 97 35.6
Silsoft 900 Clear, straw liquid 250 235 (b) -48 Low 1.435 Insoluble (b)
Silsoft 910 Clear, straw liquid 720 >200 (b) -53 Low Insoluble (b)

a = dispersible in water at 1% (w/w) but hazy
b = insoluble in water, not measured

Cloud point: Typical values measured visually on 1% (w/w) solutions

HLB: Estimated ranges based on water solubility and cloud points,
Low (5-8), medium (9-12), high (13-17).

Ross Miles: 1% solutions, 5 min reading, ASTM D1173-53

Surface tension:  Typical values at 25°C on 0.1% (w/w) aqueous solutions

*Silsoft is a trademark of Momentive Performance Materials Inc.
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SILSOFT* Dimethicone Copolyol conditioning agent

Chemical Structure

Structural Diversity
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Excellent structural diversity for an
extensive product line

Silsoft dimethicone copolyol molecules consist of a
dimethicone chain with one or more silicone atoms

attached to a polyether chain that may contain PEG groups

(in blue) or PPG groups (in red). By varying the components x,
y, m, n and changing the nature of the capping group Z, a wide
variety of properties will result.

*Silsoft is a trademark of Momentive Performance Materials Inc.
Page 4 of 12



SILSOFT* Dimethicone Copolyol conditioning agent
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Product formulations presented in this section are included as illustration examples only. MOMENTIVE PERFORMANCE
MATERIALS MAKES NO REPRESENTATION OR WARRANTY CONCERNING THE EFFICACY, SAFETY OR SUITABILITY OF
ANY PRODUCT MANUFACTURED USING SUCH FORMULATIONS. All statements concerning the possible uses of Momentive

Performance Materials Products are for research purposes only.

Silsoft Dimethicone Copolyol Selection Guide

Each corner of the triangle either represents 100%
dimethicone, 100% PEG or 100% PPG. The properties

of the Silsoft dimethicone copolyol can be estimated
depending upon its position within the selector triangle relative
to the corners.

Silsoft dimethicone copolyols situated at the top of the triangle
exhibit properties similar to 100% Dimethicone. They can
impart emolliency and are considered hydrophobic with a low
surface tension. They act as effective emulsifiers for W/S
emulsions and provide excellent conditioning properties.

Silsoft dimethicone copolyols closer to the PEG corner are
water soluble, with a high cloud point and promote foaming.
These highly soluble copolyols perform extremely well in
shampoos and body washes where foam and conditioning is
desirable.

Silsoft dimethicone copolyols closer to the PPG corner are oil
soluble with a low cloud point and act as defoamers. These
water insoluble copolyols are strong dispersing agents for
inorganic pigments.

Silsoft dimethicone copolyols situated in the center of the
triangle exhibit tendencies of both the PEG and PPG
properties.

*Silsoft is a trademark of Momentive Performance Materials Inc.
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SILSOFT* Dimethicone Copolyol conditioning agent

Application Information

Silsoft Dimethicone Copolyols as
Foam Agents

Since traditional HLB definitions do not work with
silicones, cloud points are used to estimate water
solubility and foaming capabilities. A higher cloud point
indicates higher water solubility. In Silsoft dimethicone
copolyals, the cloud point trend follows the % of PEG in
the copolymer. The greater the percentage of PEG in the
copolyol, the higher the water solubility and the higher the
foaming capability.

Ross Miles Foam Height
150

100

50 -

(1) dimethicone copolyol

Silsoft Dimethicone Copolyols as
Wetting Agents

Measuring the contact angle (the angle at which a
liquid/vapor interface meets the solid surface) denotes the
wetting ability of a material. The lower the contact angle,
the better the wetting capability. Water has a very high
contact angle, as depicted on the left of the image, while
the copolyol solution completely wets out the substrate at
0.1% concentration

Dimethicone Copolyol
Solution

AIR /

HYDROPHOBIC

Polyester HD Polyethylene
Contact Angle Contact Angle
Water 73 82
Sodium Lauryl Sulfate (1%) 36 30
Alcohol Ethoxylate (7 mol) 11
Dimethicone Copolyol (0.1%) 1

The longer the PEG chain length,
the greater the foaming

and the higher the cloud point.

By reducing the contact angle,
Silsoft dimethicone copolyol can provide better
spreading and wetting in finished formulations.

*Silsoft is a trademark of Momentive Performance Materials Inc.
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SILSOFT* Dimethicone Copolyol conditioning agent

Silsoft Dimethicone Copolyols as Silsoft Dimethicone Copolyols as Dispersants
Pigment Dispersants

Silsoft dimethicone copolyols are dispersants for pigments in a
variety of media due to their unique solubility levels.

Model Pigment Composition

Cosmetic Black 0.8%

Cosmetic Brown 0.8%

Cosmetic Tan 8.3%

Zinc Oxide 84.4%

0 2 4 ; 8 10
Dispersions were prepared by incorporating the model pigment
composition into a selection of media containing 1% by weight B Cyclomethicone and Silsoft 900 dimethicone copolyol
a Silsoft dimethicone copolyol. The particle dispersions were [ Gyclomethicone _ o
evaluated using a grind gauge and reported on a Hegman : lz:ggz:::: g:zzz: and Silsoft 900 dimethicone copolyol
scale (1 -coarse, 8'ﬁne)' B Water and Silsoft 880 dimethicone copolyol
O water

Silsoft dimethicone copolyol at 1% dramatically
improves the dispersibility of pigments for use

in color cosmetics and physical sunscreens.

Solubility Selector

Silsoft Dimethicone

Copolyol Conditioning Agent Water Ethanol Mineral Oil Propylene Glycol | Cyclomethicone Isopropyl Myristate
SF1288 S S | S | |
SF1528 | D | | | |
SF1540 | D | | | |
Silsoft 430 S S D D D D
Silsoft 440 S S D S D S
Silsoft 475 S S | S | |
Silsoft 805 | S | | D |
Silsoft 810 D S S S D D
Silsoft 860 S S D S D D
Silsoft 870 S S D S D D
Silsoft 875 D S | S | |
Silsoft 880 S S D D D |
Silsoft 895 S S | S | |
Silsoft 900 | S D D S S
Silsoft 910 | S D D D S

10% concentration of Silsoft dimethicone copolyol in 90% solvent
D = Dispersible S = Soluble | = Insoluble

*Silsoft is a trademark of Momentive Performance Materials Inc.
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SILSOFT* Dimethicone Copolyol conditioning agent

Application Selector

Shower & Color
Hair Care Bath Cosmetics Shaving AP/DEO
%]
s
g
4 g
o | £ | 8 g1 8|3 |5 5 | 8
g | 8 | 3 e | S | 2 R - - T - A S - <
) . ) £ < ) ) > el 2 2 = S g 2 ?
Silsoft Dimethicone a = P 2 © 3 3 S g Iy 3 < Al
Copolyol Conditioning Agent 5 3 2 s & 5 & 8 5 & & 2 &
SF1288 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
sF1528(1) ¢ 3 ¢ ¢
sF1540(1) * * * ¢
Silsoft 430 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
Silsoft 440 * * * ¢ * * * * * * * *
Silsoft 475 ¢ ¢ ¢ ¢ ¢ ¢ ¢
Silsoft 805 ¢ ¢
Silsoft 810 ¢
Silsoft 860 * ¢ ¢ ¢ ¢ ¢
Silsoft 870 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
Silsoft 875 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
Silsoft 880 ¢ * ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
Silsoft 895 * ¢ ¢ ¢ ¢ ¢
Silsoft 900 ¢ ¢
Silsoft 910 ¢ *

(1) SF1528 and SF1540 are both excellent emulsifiers in Skin & Sun Care Products.

*Silsoft is a trademark of Momentive Performance Materials Inc.
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SILSOFT* Dimethicone Copolyol conditioning agent

Formulations

Anti-Aging Moisturizing Sunscreen

Light Satin Face and Body Lotion

F quantum sufficit (as much as suffices)
Procedure:

1. Combine phase A, heat to 65°C
2. Combine phase B, heat to 65°C

3. Slowly add phase B to phase A with moderate stirring

4. Cool to 30°C with moderate mixing

5. Add part C, fragrance and preservative

6. Homogenize if needed

Phase Material wt/wt% Phase Material wt/wt%
A SF1540 (Cyclopentasiloxane (and) A Sorbitan Oleate 0.6
PEG/PPG-20/15 Dimethicone 25 SF1528 (Cyclopentasiloxane (and)
Velvesil* DM silicone PEG/PPG-20/15 Dimethicone) 10
ggzgﬁ;;gr(and) Cetearyl Dimethicone 20 Velvesil 125 grosspolymer network
(Cyclopentasiloxane (and) C30-45 Cetearyl
SF96-5 (Dimethicone 5cSt) 5.0 Dimethicone Crosspolymer) 5.0
Octyl Methoxy Cinnamate 3.7 SF1202 (Cyclopentasiloxane) 11
Octyl Salycilate 2.2 B Butylene Glycol 1.0
Benzophenone-3 2.2 Sodium Chloride 1.0
Butylmethoxydibenzoylmethane 1.1 Quaterniuim-15 0.1
C12-15 alkyl benzoate 1.5 Water g.s. to 100%T
Caprylyl/caprylic triglyceride 1.3
Sorbitan Oleate 05 T quantum sufficit (as much as suffices)
B Glycerin 15 Procedure:
Water a-s. to 100%1 1. Combine phase A in order of ingredients shown,
e RS 0.99 mix thoroughly after each addition
Presenvative Z?;'c?f;i's 2. Combine phase B, mix well
Fragrance Per label 3. Slowly add phase B to phase A with moderate stirring
directions 4. Gradually increase shear as mixture thickens
C Tocopherol Acetate 0.1 ) . )
Retinol Palmitate o 5. Continue mixing 20 minutes
Bisabolol 05 6. Homogenize
Sodium Ascorbyl Phosphate 0.1

*Silsoft is a trademark of Momentive Performance Materials Inc.
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SILSOFT* Dimethicone Copolyol conditioning agent

Formulations (continued)

Facial Serum

Shave Cream

1 quantum sufficit (as much as suffices)

Procedure:

1. Combine phase A, heat to 40°C

2. Combine phase B, heat to 60-65°C, mix well

3. Cool phase B to 40°C
4. Add phase B into phase A, mix with moderate shear
5. Cool to 35°C, add phase C, D, and E
6. Homogenize, cool and pack

Acrylates/Octylacrylamide copolymer
3. Cool phase B to phase A, cool to 40°C
4. Add phase C and D
5. Cool completely and pack

Phase Material wt/wt% Phase Material wt/wt%

A SF1202 (Cyclopentasiloxane) 14 A Stearic Acid 8.0
Tospearl* 145A silicone microspheres Laureth 23 2.0
(Polymethylsilsesquioxane) 5.0 B Water qs. to 100%T
gzé%gg_ )é(gz%elgtiar?g%)i(sgr?e()a nd) 3.0 Sodium Lauryl Ether Sulfate 7.0
Velvesil* 125 crosspolymer network Triethanolamine 63
(Cyclopentasiloxane (and) C30-45 Alkyl Acrylates/Octylacrylamide Copolymer 2.0
Cetearyl Dimethicone Crosspolymer) 5.0 Silsoft 895 dimethicone copolyol

B Water g.s. to 100%T (PEG-17 Dimethicone) 5.0
Silsoft 880 dimethicone copolyol C Preservative Per label
(PEG-12 Dimethicone) 2.0 directions
Glycerin 10 D Fragrance Per label
Butylene Glycol 10 directions
Sodium Chloride 1.0 + quantum sufficit (as much as suffices)
PEG-100 Stearate 2.0

C Tocopheryl Acetate 0.5 Procedure:

D Preservative Per label 1. Combine phase A, heat to 80°C, mix 15 minutes

directions 2. Combine phase B (except Acrylates/Octylacrylamide
E Fragrance zi?;'c?ikc’;'s copolymer), heat to 80°C, mix well, slowly add

*Silsoft is a trademark of Momentive Performance Materials Inc.
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SILSOFT* Dimethicone Copolyol conditioning agent

Patent Status

Technical subject matter in this publication is described and
protected by one or more pending US patent applications and
foreign counterparts.

Nothing contained herein shall be construed to imply the
nonexistence of any relevant patents or to constitute the
permission, inducement or recommendation to practice any
invention covered by any patent, without authority from the
owner of the patent.

Emergency Service

Product Safety, Handling and Storage

Customers considering the use of this product should

review the latest Material Safety Data Sheet and label for
product safety information, handling instructions, personal
protective equipment if necessary, and any special storage
conditions required. Material Safety Data Sheets are available
at www.momentive.com or, upon request, from any Momentive
Performance Materials representative. Use of other materials in
conjunction with Momentive Performance Materials products
may require additional precautions. Please review and follow the
safety information provided by the manufacturer of such other
materials.

Limitations

Customers must evaluate Momentive Performance Materials
products and make their own determination as to fitness of use
in their particular applications.

Momentive Performance Materials maintains an around-the-clock emergency service for its products.

Location Emergency Service Provider Emergency Contact Number
Mainland U.S., Puerto Rico CHEMTREC 1-800-424-9300

Alaska, Hawaii CHEMTREC 1-800-424-9300

Canada CHEMTREC 1-800-424-9300

Europe, Israel NCEC +44 (0) 1235239670

Middle East NCEC +44 (0) 1235239671

Asia Pacific (except China) NCEC +44 (0) 1235239670

China NCEC +86-10-5100-3039

Latin America (except Brazil) NCEC +44 (0) 1235239670

Brazil SOS Cotec 08000111767 or 08007071767
All other locations world wide NCEC +44 (0) 1235239670

At sea Radio U.S. Coast Guard in U.S. waters

NCEC in International waters

+44 (0) 1235239670

For Health related calls, contact Momentive Performance Materials at +1-518-233-2500 (English only).

DO NOT WAIT. Phone if in doubt. You will be referred to a specialist for advice.

*Silsoft is a trademark of Momentive Performance Materials Inc.
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Customer Service Centers

Worldwide Hotline

T +1800 295 2392 / +1 607 786 8131
F +1 607 786 8309

North America
cs-na.silicones@momentive.com

Silicones - Fluids, Urethane Additives,
Silanes, Specialty Coatings, RTVs

and Elastomers

T +1 800 523 5862 / +1 800 334 4674

Latin America
cs-la.silicones@momentive.com

South America

T +55 11 4534 9650
F +55 11 4534 9660

Mexico and Central America

T +52 55 2169 7670
F +52 55 2169 7699

Europe, Middle East, Africa and India

Pacific
cs-ap.silicones@momentive.com

China
T +800 820 0202 / +86 21 3860 4892

Japan

T+0120 975 400/ +81 276 20 6182
F +81 276 31 6259

Korea
T +82 2 6201 4600

F +1304 746 1654 / +1 304 746 1623 F +82 2 6201 4601
cs-eur.silicones@momentive.com
Consumer Sealants/ Malaysia

i . T 4321 1 4021311184
Construction Sealants and Adhesives 00800 4321 1000 /40 21 5111848 T +60 3 9206 1555

T +1877 943 7325 F +60 3 9206 1533
F +1 304 746 1654 i
Thailand

T +66 2207 3456
F +66 2207 3488

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF MOMENTIVE PERFORMANCE MATERIALS INC., MOMENTIVE PERFORMANCE MATERIALS USA INC.,
MOMENTIVE PERFORMANCE MATERIALS ASIA PACIFIC PTE. LTD., MOMENTIVE PERFORMANCE MATERIALS WORLDWIDE INC., MOMENTIVE PERFORMANCE
MATERIALS GmbH, THEIR SUBSIDIARIES AND AFFILIATES DOING BUSINESS IN LOCAL JURISDICTIONS (collectively “SUPPLIERS”), ARE SOLD BY THE RESPECTIVE
LEGAL ENTITY OF THE SUPPLIER SUBJECT TO SUPPLIERS’ STANDARD CONDITIONS OF SALE, WHICH ARE INCLUDED IN THE APPLICABLE DISTRIBUTOR OR
OTHER SALES AGREEMENT, PRINTED ON THE BACK OF ORDER ACKNOWLEDGMENTS AND INVOICES, AND AVAILABLE UPON REQUEST. ALTHOUGH ANY
INFORMATION, RECOMMENDATIONS, OR ADVICE CONTAINED HEREIN IS GIVEN IN GOOD FAITH, SUPPLIERS MAKE NO WARRANTY OR GUARANTEE, EXPRESS
OR IMPLIED, () THAT THE RESULTS DESCRIBED HEREIN WILL BE OBTAINED UNDER END-USE CONDITIONS, OR (i) AS TO THE EFFECTIVENESS OR SAFETY
OF ANY DESIGN INCORPORATING SUPPLIERS’ PRODUCTS, MATERIALS, SERVICES, RECOMMENDATIONS OR ADVICE. AFOREMENTIONED EXCLUSIONS OR
LIMITATION OF LIABILITY ARE NOT APPLICABLE TO THE EXTENT THAT THE END-USE CONDITIONS AND/OR INCORPORATION CONDITIONS CORRESPOND
TO THE RECOMMENDED CONDITIONS OF USE AND/OR OF INCORPORATION AS DESCRIBED BY SUPPLIER IN ITS PRODUCT DATA SHEET AND/OR PRODUCT
SPECIFICATIONS. EXCEPT AS PROVIDED IN SUPPLIERS’ STANDARD CONDITIONS OF SALE, SUPPLIERS AND THEIR REPRESENTATIVES SHALL IN NO EVENT BE
RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS OR SERVICES DESCRIBED HEREIN. Each user bears full responsibility
for making its own determination as to the suitability of Suppliers’ materials, services, recommendations, or advice for its own particular use. Each user must identify and
perform all tests and analyses necessary to assure that its finished parts incorporating Suppliers’ products, materials, or services will be safe and suitable for use under
end-use conditions. Nothing in this or any other document, nor any oral recommendation or advice, shall be deemed to alter, vary, supersede, or waive any provision of
Suppliers’ Standard Conditions of Sale or this Disclaimer, unless any such modification is specifically agreed to in a writing signed by Suppliers. No statement contained
herein concerning a possible or suggested use of any material, product, service or design is intended, or should be construed, to grant any license under any patent or other
intellectual property right of Suppliers or any of its subsidiaries or affiliates covering such use or design, or as a recommendation for the use of such material, product, service
or design in the infringement of any patent or other intellectual property right.

*Silsoft, Velvesil and Tospearl are trademarks of Momentive Performance Materials Inc.
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