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FORMULA CONCEPTS USING CARBOPOL SMART POLYMERS

Sparkling Clear Soap-Based Body Wash (CL-B0102)

This clear soap-based body wash features a combination of soaps and surfactants to
create rich, creamy foam. Carbopol SMART 1000 polymer thickens and stabilizes the
formula, providing excellent flow and suspension of eye-catching glitter beads, while also
contributing a light, clean afterfeel.

Features: Formulation Properties

Soap-surfactant combination chassis using Formula pH 9.0-9.5
fatty aC-id soaps, sodigm cocoyl glycinate and Viscosity (mPa-s) 3,000
cocamidopropyl betaine -

Clarity (NTU) <20

Tuscan Glow Exfoliating Body Wash (CL-B0103)

This paraben-free, sodium benzoate preserved body wash contains a combination of
cationic conditioning polymers for superior flash foam and lather. Carbopol SMART 2000
polymer thickens and stabilizes the formula, giving excellent clarity in the presence of
these functional ingredients.

Features: Formulation Properties

e Traditional surfactant cleansing chassis Formula pH 5.2

L o
containing 13% total surfactant Viscosity (mPa-s) 8,000

Clarity (NTU) <30

™

® Merquat™ 7SPR conditioning polymer and
Glucquat™ 125 humectant provide conditioning
and sensory

Purifying Anti-Acne Facial Wash (CL-FO045)

This clear, sulfate-free anti-acne facial scrub cleanses the skin while imparting a soft, satiny
afterfeel. Carbopol SMART 3000 polymer allows for the suspension of scrubs or beads,
while maintaining formulation clarity in the presence of salicylic acid and at very low pH.

Features: Formulation Properties

o Sulfate-free surfactant cleansing chassis Formula pH 35-4.0
e o
containing 13% total surfactant Visresia (e 8,000

¢ Contains salicylic acid for anti-acne claims Clarity (NTU) <75

Consumers are always looking for something more — better aesthetics, milder sensory, richer foam.
For formulators, the challenge is clear — develop unique formulations that are truly differentiated and
that consumers will prefer. New formulations mean new ingredients and added complexity. Now,
there is a solution to deliver the kind of performance that consumers demand with the robustness to
function across a wide range of formulations and applications. With Carbopol SMART polymers in
your toolbox, if you can imagine it, you can do it.
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Tough Formulation Challenges™=s.c.
Require SMART Solutions.

Introducing Carbopol® SMART Polymers

Carbopol® SMART 2000 Polymer

FleXI bl | It o e Can be used to formulate a wide range of products,
p

from traditional body and hand cleansers to high pH
soap-based cleansers

SI I I l pl ICIty' e Delivers exceptional foaming and sensory that will

delight consumers

Pe rFO rm a n Ce . * Interacts with surfactant to reduce skin irritancy and promotes

mild, smooth sensory

e Builds formulations that have exceptional suspension power,
enabling striking visuals

Carbopo|® SMART 1000 Polymer e Simple, easy-to-use liquid thickener — requires no

- neutralization and can be processed continuousl|
e Allows formulators to create brilliant, stable hand, face P y

and body cleansers using soap and soap-syndet
combination systems o
e Delivers exceptional foaming and sensory that will Carbop0| SMART 3000 POlymer

delight consumers * Provides unprecedented formulation flexibility — delivers

* Reduces the irritation and skin dryness commonly experienced performance independent of formula pH

from using soap-based cleansers e Enables formulation of crystal clear low pH (pH 3.5 — 5.5) hand

e Builds formulations that have crystal clarity and good aie (e dlzarsig proe ues

suspension power e Delivers exceptional foaming and sensory that will delight

* Simple, easy-to-use liquid thickener consumers

e Offers high compatibility with a wide range of ingredients,
including cationic polymers, fragrances and preservatives

* Interacts with surfactant to reduce skin irritancy and promotes
mild, smooth sensory

e Builds formulations that have exceptional suspension power,
enabling striking visuals

e Simple, easy-to-use liquid thickener — requires no neutralization
and can be processed continuously
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From traditional cleansing chassis to complex, milder systems and across the full range of
formulation pH, Carbopol SMART polymers deliver exceptional clarity, suspension, and elegant
rheology to your products, while also enhancing mildness, skin feel and foam aesthetics. Best of all,
Carbopol SMART polymers are easy-to-use liquid polymers that require no neutralization; simply add
the polymer at any time in the process for instant viscosity and yield. Carbopol SMART polymers —a

simple solution for difficult formulating challenges.

How Do They Work?

The Carbopol SMART polymers are non-ionic, amphiphilic
cross-linked copolymers. Unlike many other polymeric rheology
modifiers, these materials are not activated by neutralization.
Instead, they are activated by the surfactant in the formulation,
enabling them to provide uniform performance independent of
formulation pH.

This surfactant activation occurs due to a dual mechanism. The
first part of the mechanism is the swelling of individual polymer
microgels, which is driven by self-assembly of surfactant micelles
around hydrophobic domains of the polymer (Figure 1).

Figure 1: Surfactant Activation
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These micelles electrostatically repel one another, swelling open
the polymer microgels and creating a space-filling network. Once
swollen, microgels engage with one another through surfactant-
mediated interactions at the surface of the microgel, creating a
shear-resistant polymer-surfactant network (Figure 2).

Figure 2: Shear-resistant Polymer-Surfactant Network
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The two effects allow Carbopol SMART polymers to provide pH-
independent clarity, viscosity with aesthetically pleasing flow and
suspension in surfactant-containing formulations.



Delivering Products That Consumers Desire

Carbopol SMART polymers deliver exceptional sensorial benefits
to formulations, enhancing mildness, skin feel and foam aesthetics.
Not only do your formulations look great on the shelf, but they
deliver an experience that will bring consumers back for more.

Figure 3: Foam Performance

Sensory panel ranking as tested in formulations containing 11 wt% active
SLES-1, 2 wt% TS CAPB, 0.25% sodium benzoate, pH = 5. Rankings are done
on a scale of 1-10, with 10 representing most preferred
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Individual surfactant molecules and small surfactant micelles have
been shown to cause irritation of the skin commonly resulting from
the use of cleansing products. Through polymer-surfactant inter-
actions, Carbopol SMART polymers are able to reduce surfactant
irritation, making your products milder on the skin, less drying with
a soft, supple afterfeel.

Figure 4: Exceptional Mildness

The addlition of Carbopol® SMART 1000 polymer to sodium lauryl sulfate
increases the ET-50 of the surfactant, indicating reduced irritation of the
system and increased overall mildness
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Consumers desire, more than anything, personal cleansers that
are safe to use. There has been a push in the market toward the use
of food-grade preservative systems at lower formulation pH.
Carbopol SMART polymers were designed to excel in these
formulation conditions. Due to the nonionic nature of the polymers,
they offer unprecedented compatibility with preservatives, actives,
fragrances and other functional ingredients, even at low pH levels.

Figure 5: Brilliant...and Safe Formulations
A variety of cleansing formulations containing Carbopol® SMART 3000
polymer and preserved with sodium benzoate. All formulations are pH 4.5 — 5.0.
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Because What Matters
Most is the Experience
You Create...




North America

Lubrizol Advanced Materials, Inc.
9911 Brecksville Road
Cleveland, OH 44141-3247

TEL: 216.447.5000

TEL: 800.379.5389

FAX: 216.447.5250

Mexico

Lubrizol de Mexico Comerical S. de. R.L. de C.V.
Montes Urales #215

Col. Lomas de Chapultepec

Deleg. Miguel Hidalgo

México, D.F. c.p. 11000

TEL: 52.55.3067.0860

FAX: 52.55.5870.8956

Brazil

Lubrizol Do Brasil Aditivos LTDA
Avenida 9 de Julho, 3653
Jardim Paulista

S&o Paulo-SP

01407-000

Brazil

TEL: 55.11.4082.1330

FAX: 55.11.4082.1345

Europe

Lubrizol Advanced Materials Europe BVBA
Chaussée de Wavre, 1945

B-1160 Brussels,

Belgium

TEL: 32.2.678.19.11

FAX: 32.(0)2.678.1990

Asia Pacific

Lubrizol Specialty Chemicals (Shanghai) Co., Limited
10F Park Centre International

1088 Fang Dian Road

Pudong District, Shanghai, PRC 201204

TEL: 86.21.3866.0366

FAX: 86.21.5887.6977

Lubrizol Southeast Asia (Pte) Ltd
44 Tanjong Penjuru
Singapore 609032
TEL: 65.6264.1644
FAX: 65.6264.2105

India

Lubrizol Advanced Materials India Private Limited
Application & Business Center, 6th & 7th Floor
Jaswanti Landmark, Mehra Industrial Estate,

LBS Marg, Vikhroli (W), Mumbai 400079, India
TEL: 91.22.6602.7800

FAX: 91.22.6602.7888
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The information contained herein is being furnished for informational purposes only, upon the express condition that the User makes its own assessment of the appropriate use of such information. While
the information contained herein is believed to be reliable, no representations, guarantees or warranties of any kind are made as to its accuracy, suitability for a particular application or the results to
be obtained herefrom. Lubrizol Advanced Materials, Inc. (“Lubrizol”) cannot guarantee how any products associated with this information will perform in combination with other substances or in User's
process. Due to the variations in methods, conditions and equipment used commercially in processing these materials, no warranties or guarantees are made as to the suitability of the information/
products for the applications disclosed. Lubrizol shall not be liable and the User assumes all risk and responsibility for, any use or handling of any material beyond Lubrizol’s direct control. LUBRIZOL
MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. It is the User's
sole responsibility to determine if there are any issues relating to patent infringement of any component or combination of components relating to the supplied information. Nothing contained herein
is to be considered as permission, recommendation, nor as an inducement to practice any patented invention without the permission of the patent owner. © Copyright 2016 Lubrizol Advanced
Materials, Inc.

All trademarks owned by The Lubrizol Corporation or its affiliates. PC-0031 2016041k



