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DuPont Soy Polymers
®

SoBind™ Harmony
INCI: Glycine Soja (Soybean) Protein, Glycine Soja (Soybean) Oil

SoBind™ Harmony soy polymers are made from soybeans, a biodegradable, renewable

and sustainable resource. Our manufacturing process begins with the defatted flake, then

extracts and treats the protein portion of the bean to optimize its functionality in personal care and cosmetic
applications.

COMPOSITION

SoBind™ Harmony soy polymers are comprised of soy proteins. Soy proteins are amide-linked polymers composed of
amino acids, produced in soybeans as storage of nourishment to support growth of the germinated seed. SoBind™
Harmony begins with the soy protein base structure that, via our proprietary Structural Peptide Architecture™ (SPA)
process, provides soy polymers with characteristics that is unlike that of any other competitive natural or synthetic
material.

PRoODUCT CHARACTERISTICS

As a result of their composition and structure, SoBind™ Harmony polymers possess the following 3 key properties:

Rheology Modifier

From thin to thick, these polymers can build viscosity and gel. In all

preparations, these products can even thicken sulfate-free
surfactants. The polymers are also rigid and can improve gel SoBind™Harmony

stiffness versus acrylates, with gelling predominately occurring on or ‘ When Natural Becomes Functional™ |

after cool-down and on standing without shear disturbance.

Anionic Conditioning Agent

Offers superior conditioning effects, and can be an alternative to Rheology Anionig
. L. . . 4 Conditioning
conventional cationics. It delivers a soft after feel from the efficient Modifier Agent

film forming characteristic on hair, nails and skin.

Binder
SoBind™ Harmony soy polymers, compared to their synthetic and ‘ Strong Safety, Toxicology and Environmental Profile
natural counterparts, have a superior capability to bind ingredients. ‘ Structural Peptide Architecture (SPA™) |

They are retained in a formula’s soluble matrix to a greater degree
than polymers such as starch, CMC, alginates and acrylates. This
can translate into a targeted delivery of desirable ingredients.

SoBind™ Harmony - Benefit from the secondary properties.

Emulsion Stabilizer—Emulsifying properties that stabilize effectively

High Temperature Resistance—A cross-linked structure with low degrees of freedom, having a high Tg* at >160C
Chelator— A natural source of phytic acid and amino acid side chain action assist in this function

Fragrance Extender— Absorbs, retains and aids with extended release of fragrance

Boosts and Delivers Actives—excellent film forming properties on skin and hair

Texturizing Agent— enhances viscosity and aesthetics
*Glass transition temperature

PACKAGING AND STORAGE

Packaging and Storage

Small bag, paper multi-wall with LDPE liner 20 kg/44.09 Ib
Semi-Bulk big bag, woven slit film PP with LDPE coating 700 kg/ 1543.22 Ib
Bulk Density, Dry 22 Ibft3, ca 350 Kg/m?®
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SoBind™ Harmony Products

The 4 products in the SoBind™ Harmony family are differentiated by molecular weight
and pH range. Using the musical terms that evoke a sense of Harmony, high viscosity
products are called “Soprano ” and the low viscosity products are called “Bass .

TYPICAL PROPERTIES

Physical Properties Harmony Bass L Harmony Soprano L Harmony Bass H Harmony Soprano H
Form Powder Powder Powder Powder

Appearance Off-white Off-white Off-white Off-white

Bulk Density, Dry 22 Ib/ft®, ca 350 Kgim® | 22 Ib/ft®, ca 350 Kg/m® | 22 Ib/ft?, ca 350 Kg/m® | 22 Ib/ft?, ca 350 Kg/m?®
Molecular Weight Medium-Low High Medium-Low High

Moisture Content (%) 4.0—10.0 4.0—10.0 4.0—10.0 4.0—10.0

Slurry Properties

Slurry pH ca 6.3—6.8 at 100 g/l ca 6.3—6.8 at 100 g/l ca 9.2—9.8 at 100 g/l ca 9.2—9.8 at 100 g/l

Solution Properties

Solution Color Off-white, Opaque Off-white, Opaque Off-white, Opaque Off-white, Opaque

Max Solids 20% 14% 20% 14%

CHARGE CHEMISTRY

SoBind™ Harmony Soy Polymers are amphoteric in solution, behaving anionically under most conditions. The
cationic character promotes affinity to skin and hair.

CoLLoIlID CHEMISTRY

SoBind™ Harmony soy polymers in water are colloidal in nature. These colloidal solutions tend to concentrate at
interfaces and can be natural wetting agents, surface tension reducers, and/or protective in their nature. Despite their
relatively large size, these soy polymers can spread into extremely thin films at interfaces, exposing the reactive sites
of their amino acid side chains.

These solutions are reasonably tolerant of many water-miscible solvents and can weakly emulsify water/lipid
mixtures. SoBind™ Harmony soy polymers will dry to an exceedingly rigid structure upon removal of free water.
When dried as a film, it is more difficult to re-disperse in water than is the original material. Insolubility of these films
may be enhanced by reaction with aldehydes or di- and tri-valent cations.

DEGRADABILITY

SoBind™ Harmony soy polymers are highly degradable, unlike synthetic polymers. Degradability data from the 5-day
Biological Oxygen Demand, Chemical Oxygen Demand (BOD/COD) ratio, and the Modified Sturm Test, are available
in our PCPUSH manual.

SAFETY AND TOXICOLOGY TESTING

SoBind™ Harmony provide outstanding good toxicological profiles when tested to industry standards. They are safe
and effective for topical use and non-toxic to the environment. No animal testing.

Human Repeat Insult Patch Testing (HRIPT) — no irritation or skin sensitization reactions

Soy Sensitive Human Repeat Insult Patch Testing (HRIPT) - no irritation or skin sensitization reactions
MatTek Epi Ocular — classified “non-irritating”

Bacterial Reverse Mutation Assay (Ames Mutagenicity) — not cytotoxic

Preservative Efficacy Test, Double Challenge — Meets the requirements for APE USP (51)

Replace multiple ingredients with
one plant-based product !

When Natural Becomes Functional™
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Formulating with SoBind™ Harmony

Soprano L

Soprano H

Bass L !

Bass H !

PROCESSING GUIDELINES

Introduce SoBind™ Harmony into your formulas using one or more techniques. The methods described are only
general guidelines and may not cover all of the options available for use.

pH: These polymers have a useful pH range of 5.5—12.0, but their use in systems below 7.0 may require additional
guantities to obtain the same result. At lower pH targets, pre-slurry at pH > 8.0 prior to addition to minimize this effect.

Cold Mix in the water phase.
The soy polymers disperse readily in ambient temperature water under moderate
agitation. Pre-slurrying them in glycols or other diluents is NOT necessary.
The soy polymer forms an opaque colloid. E

The soy polymer can be added to the water phase either before or after other
ingredients, depending on standard procedures, preferences, and processes. For best
results, the polymer to water ratio should not exceed 10—12%.

Example : Begin warming 400 g of water to 85°C under continuous mixing, using either a hot plate, water bath or
steam jacket. Immediately introduce 20 g of soy polymer (5%) into the water slowly during the warm-up, making
sure the powder is sprinkled into the vortex without creating lumps. The soy polymer should easily go into the
suspension. After the temperature is reached, let it mix for 5 minutes. At this point the other ingredients are

typically added as needed, either during the cool down or at the elevated temperature. Photos show: a) sifting the E
soy polymer into the water while heating in a steam jacket to 85°C, b) cooling down after heating to 85°C

Mix cold to the heated water.
This method is not generally recommended unless an eductor is used as the polymer may agglomerate.

Introduce to the oil phase.

" This method is recommended for hydrophobic phases containing particulate materials
such as oxides. Moderate agitation is needed to introduce the soy polymers and
maintain the homogeneity of the phase. The polymer will remain colloidal in the oll
phase.

If this method is used to prepare emulsions, allow sufficient time for the soy polymer to
hydrate. Homogenization is recommended during the process if this method is used.

Introduce to the pigment phase

This method applies to both emulsion preparations such
as make-up foundations and to anhydrous preparations
such as pressed powders and hot pours.

Post-add on cool down
" In anhydrous preparations, use this technique to degrease the formulation and to
scatter light.
In emulsion preparations, use this technique to scatter light and to degrease skin feel.

Please note that this method does not optimize the swelling and thickening properties
of the polymer.

Example : To 100 grams of a prepared formula, add 0.5 — 1.0 % of soy polymer dry. Mix thoroughly until the
powder is uniformly dispersed and no longer visible in the preparation. In this photograph, SoBind™ Harmony
was added dry into a hair dye cream base

When Natural Becomes Functional™
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Formulating with SoBind™ Harmony

PROCESSING TECHNIQUES

Use of Heat
" SoBind™ Harmony can be added hot or cold to anhydrous systems.

In emulsions, to take full advantage of the thickening and swelling properties, add the soy polymer at room tem-
perature. Bring the system temperature to 82-85° C. The soy polymer will swell or gel on cool down, depending
upon the concentration used in the formulation.

Use of Neutralizers

To increase the performance of SoBind™ Harmony in high pH environments (pH 9-12), add an alkali of choice
to the water phase prior to introduction of the soy polymer, such as NaOH.

Use of Buffers

If buffering the system is desired, add SoBind™ Harmony post addition. Buffering the soy polymer in situ may
alter it and its properties.

Use as a Neutralizer

Grades designated with an “H” (high pH) can help neutralize certain ingredients and can replace more conven-
tional neutralizing agents. Please note that the resulting systems will be neither clear nor water-white.

Use of Homogenization

This is recommended. SoBind™ Harmony soy polymers are colloidal. Homogenization can be applied at any
i : ¥ -down so they can set-up.
Homogenizing after set-up is formulation dependent.

Use of Preservatives

Preservatives that have been successfully used include sodium benzoate, potassium sorbate, gluconolactone,
dehydroacetic acid, benzyl alcohol, chlorphenesin, phenoxyethanol, methylisothiazolinone and parabens. A
study to determine the effectiveness of a comprehensive range of preservatives is pending.

SOBIND™ HARMONY BEHAVIOR IN WATER

The behavior of soy polymers in water alone is different than in emulsions or other preparations as there are no
other ingredients with which they can react. Settling can occur unless 1) larger percentages of soy polymer are
used, or 2) heat (82-85°C) is applied. The soy polymers typically react with other ingredients to form complex rela-
tionships and settling should not be an issue at any addition rate, if the processing guidelines are followed.

S50 SUebehiions BT after 24 hie 5% suspension heated to 85°C 10% suspension, then cooled 10% suspension heat to 85°C,
0 Spettlin e : then cooled to RT, after 24 hrs. to RT, after 24 hrs. cooled to RT, after 24 hrs.
9 : Very little settling occurs. No settling is observed. No settling is observed.

SoBind™ Harmony Processing Tips
These products are easy to use but are not drop-in replacements for existing thickeners, binders and conditioners.

Tip 1: Atfinal target pH ranges from 5.5—6.8, consider first making a pre-dispersed suspension of soy polymer and water at pH
> 8.0 before introducing it to the formulation. The pre-hydrated polymer can be more efficient in lower pH systems.

Tip 2: If the soy polymer is settling out of the formulation, make sure the processing temperature of 82-85°C was reached and
sufficient water is available in the formulation for hydration to occur.

Tip 3: In emulsion and surfactant systems, 12- 24 hours may sometimes be needed for complete set-up or gelling.

When Natural Becomes Functional™
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Applications

The table below gives a general idea of categories that can be considered with these products..

Hair

Hair Preparations (non-coloring)

a. Hair Spray (aerosol fixatives)

b. Hair Straighteners

c. Permanent Waves

d. Rinses (non-coloring)

e. Shampoos (non-coloring)

f. Tonics, Dressings, and Other Hair Grooming Aids
g. Wave Sets

h. Other Hair Preparations

Hair Coloring Preparations

a. Hair Dyes and Colors

b. Hair Tints

c. Hair Rinses (coloring)

d. Hair Shampoos (coloring)

e. Hair Color Sprays (aerosol)

f. Hair Lighteners with Color

g. Hair Bleaches

h. Other Hair Coloring Preparations

Skin

Baby Products

a. Baby Washes and Shampoos

b. Lotions, Oils, Powders, and Creams
c. Other Baby Products

Bath Preparations

a. Bath Oils, Tablets, and Salts
b. Bubble Bath

c. Bath Capsules

d. Other Bath Preparations

Personal Cleanliness

a. Bath Soaps and Detergents

b. Deodorants (underarm)

c. Douches

d. Feminine Deodorants

e. Other Personal Cleanliness Products

Shaving Preparations

a. Aftershave Lotion

b. Beard Softeners

c. Men's Talcum

d. Preshave Lotions (all types)

e. Shaving Cream (aerosol, brushless, and lather)
f. Shaving Soap (cakes, sticks, etc.)

g. Other Shaving Preparations

Skin Care Preparations (Creams, Lotions,

Powders, Sprays)

a. Cleansing (cold creams, cleansing lotions, liquids, and pads)
b. Depilatories

c. Face and Neck (excluding shaving preparations)
d. Body and Hand (excluding shaving preparations)

A: Film Formation

Use Level Attributes
0.25-2% AP

0.1-2% AB,EFINP

0.1-2% AB.EFINP

0.25-2% F,GHJOP

0.25-2% AB,CF.GH,JKOP
0.25-10% AB,C,E,F,GH,IJKN,0OP
0.25-5% AB,EF,IN,P
0.25-10% AB,C,E,F,GH,IJKN,OP
0.5-10% AB.EFGH,IJIKN,P
0.5-10% AB.EFGH,IIKN,P
0.25-2% AB,EFG,H,IJIKN,OP
0.25-2% AB.EF,G,H,IJKN,OP
0.25-1% AB,GH,IN

0.1-5% AB,E,F,GH,.JKN,P
0.1-5% AB.E,F,GH,JKN
0.25-6% AB,EFGH,IIKN,OP
Use Level Attributes
0.1-20% F,I,JKO,P

0.1-20% AB,C,D,EFIJKLN,P
0.1-20% AB,C,D,EF,IJKLN,P
0.1-80% B,HJKLMP
0.1-15% B,FJK,OP

*

0.1-10% AB,E,F,JKMN,OP
0.25-20% AB,FH,JK,N,O,P
0.25-15% AB.E,FJKP

*

0.25-1% BJ,P

0.25-20% AB.E,FJKOP
0.25-6% AB,C,D,EF,IJKN,P
0.25-6% AB,EFN,P

0.1-50% J,L,P

0.25-6% AB,EF,IJP

0.25-2% AB,EFIJN,OP
0.25-10% AB,F,,JK,N,O,P
0.25-6% AB,C,E,F,GH,IJKN,OP
0.25-20% AB.E,F,I,J,K,N,O,P
0.25-6% AB,EFJKN,P
0.25-6% AB,C,D,EFIJKN,P
0.25-20% AB,C,D,EFIJKN,P

E: Emulsion Stabilization

B: Ingredient Entrapment
C: Ingredient Boosting
D: Ingredient Enhancement

F: Sytem Thickening
G: Color Protection
H: Color Intensification

e. Foot Powders and Sprays

f. Moisturizers

g. Night Care

h. Paste Masks (mud packs)

i. Skin Fresheners

j. Other Skin Care Preparations

Suntan Preparations

a. Suntan Gels, Creams, and Liquids
b. Indoor Tanning Preparations

c. Other Suntan Preparations

Cosmetics

Makeup Preparations (not eye)
a. Blushers (all types)

b. Face Powders

c. Foundations

d. Leg and Body Paints

e. Lipstick

f. Makeup Bases

g. Rouges

h. Makeup Fixatives

i. Other Makeup Preparations

Eye Makeup Preparations

a. Eyebrow Pencil

b. Eyeliner

c. Eye Shadow

d. Eye Lotion

e. Eye Makeup Remover

f. Mascara

g. Other Eye Makeup Preparations

Other

Fragrance Preparations

a. Cologne and Toilet Waters

b. Perfumes

c. Powders (dusting and talcum)
d. Sachets

e. Other Fragrance Preparations

Manicuring Preparations

a. Basecoats and Undercoats

b. Cuticle Softeners

c. Nail Creams and Lotions

d. Nail Extenders

e. Nail Polish and Enamel

f. Nail Polish and Enamel Removers
g. Other Manicuring Preparations

Oral Hygiene Products

a. Dentifrices (aerosol, liquid, pastes, and powders)
b. Mouthwashes, Breath Fresheners (liquids/sprays)
c. Other Oral Hygiene Products

I: Heat/Environmental Protection
J: Extended Fragrance Release
K: Efficiency

L: Powder Filler

oz

0.25-1%
0.25-20%
0.25-20%
0.25-50%
0.25-2%
0.25-20%

0.25-20%
0.25-20%
0.25-20%

Use Level

0.25-50%
0.25-50%
0.25-20%
0.25-10%
0.24-5%
0.25-20%
0.25-4%
0.25-6%
0.25-6%

*

0.1-20%
0.1-20%
0.1-15%
*

0.1-50%
0.1-20%

Use Level

*

*

0.1-0.25%
0.25-2%
0.25-2%

0.1-0.25%
0.25-6%

*

*

AB,JKLMP
AB,C,D,EF,IJKN,P
AB,C,D.EFIJKN,P
AB.EF,IKLN,OP
AB,C,D,EF,|JKN,P
AB,C.EF,GH,IJIKN,OP

AB,C,D,EF,IJKN,P
AB,C,D,EF,IJKN,P
AB,C,D.EFIJKN,P

Attributes

ACD,EFHKLMN,P
ABHKLMP
A,C,D,E,F,H,K,LLM,N,P
A,C,D,E,F,H,K,L,M,N
ABH,LP
ACD,.EFHKLMN,P
ACDD.EFHKLMN,P
AB,ILMP
ACD,EFHKLMN,P

ABHKLMP
GHKLMP
AB,C,D.EFIKN,P

AB.EFGHKLN,P
AB,C,D.EFIJKLN,P

Attributes

JLMP
JP
AB,C.D,EF,|JKLN,P

AB.EFJKN,P

B,F,P
AB.EFJK,OP

Dry Binder

. Neutralising Agent
: Foam Boosting

Natural Formulations
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This information is based on technical data that DuPont Soy Polymers believe to be reliable, and is intended for us by persons having technical skill and at their own discretion and risk.
DuPont Soy Polymers cannot and does not warrant that this information is absolutely current or accurate, although every effort is made to ensure that it is kept as current and accurate as
possible. Because conditions of use are outside DuPont Soy Polymers' control, DuPont Soy Polymers makes no representations or warranties, express or implied, with respect to the
information, or any part thereof, including any warranties of title, non-infringement of copyright or patent rights of others, merchantability, or fitness or suitability for any purpose and
assumes no liability or responsibility for the accuracy, completeness or usefulness of any information. On the basis of the information we suggest the product be evaluated on a laborato-
ry scale, prior to use in a finished product or on large scale production line. Nothing herein is to be taken as a license to operate under or a recommendation to infringe any patents.
DuPont Soy Polymers shall have no liability for the use of or results obtained from such information, whether or not based on DuPont Soy Polymers negligence. DuPont Soy Polymers
shall not be liable for (i) any damages, including claims relating to the combination of this product with any other product(s), and (ii) special, direct, indirect or consequential damages.
DuPont Soy Polymers reserves the right to make changes to this information and to disclaimer. DuPont Soy Polymers encourages you to review this information and this disclaimer
periodically for any updates or changes. Your continued access or use of this information shall be deemed your acceptance of this disclaimer and any changes and the reasonableness
of these standards for notices of change. Copyright ©2013 DuPont or its affiliates. All rights reserved. The DuPont Oval® , The miracles of science™, and DuPont™ and all products
denoted with ® or™ are registered trademarks and trademarks of E.I. du Pont de Nemours and Company or its affiliates.
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