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Stepan Biocontrol Formulation QR soiztons Provideravich o Local Footpriot.
Development Capabilities "

Center — Northfield, IL, USA
. * New Product Development
» Biotechnology and
OMRI / NOP Co-formulants
\Emulsmers solvents, dispersants, adjuvants
i; Large Formulation Database
0D, SC, SE, EC, SL, EW, WP, WG

Sustainability
Abpiicat Expertise and Innovation
pplication . . ]
Technology BSL2 lab for Biological studies

&8 - Microbiology Labs, BSL-2
' Fermentation Platform
B Biosurfactants, Biologicals

+ Coformulant Customization
« Formulation Innovation

Agricultural Innovation Stepan Europe Headquaters —
. Global lier f d t . ith . th Center — Winder, GA, USA Voreppe FR, EU
oba -supp \erlocuse On per nering with companies across the crop + Greenhouse and Agronomy Polymeric Dispersants Center of
protection and plant nutrition industry for over 50 years + Wet and Dry Formulation Excellence
. . . . + Technical Transfer Support + Liquid and Dry Formulation
* Company focus on co-formulants/adjuvants/inerts, associated formulation . BSL-2 Formulation Lab Capabilities
technology, and development services

» Diverse product portfolio of products including OMRI-listed and NOP- Fermentation Technology &
approved formulation ingredients Production Facility
— Lake Providence, LA, USA
» Diverse ways for working together based on customer needs « Production Vessel Capacity of
>430k Gallons
« Additional internal capabilities/expertise includes microbiology, analytical - Partnering with Customers for
chemistry, fermentation, application testing, and agronomy Fermentation Production
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Agricultural Solutions

Introduction to Biocontrol Products

Global Solutions Provider with a Local Footprint

BIOCONTROL PRODUCTS

» Biocontrol products broadly
defined to include Microbials,
Biochemicals, Transgenic
Products, and Macrobials

» Organic farming practices

Transgenic/Plant

Incorporated
Products

|

I
I I

g Bac_ter_ial: I_3aci||us « Metabolites: = _
thuringiensis Rhamnolipids NE— gddltlon_ally _mclude the use of

. Fungal: Beauveri_a. . Botanical O Ger;(_eft_icglly Insects: inorganics (i.e. Cu, S)
bassiana; Matarhizium §  Ppesticides: Neem ”}0 ; 'fh | Coccinellid « Formulation of microbials affords
robertsii (Azadiractin), Garlic plants ta : beetles, Lace distinct challenges based on the

« Viral (Baculoviruses): extract, Pyrethrum, exptre_ss OXIC wings : .
NPV, GV, CPV Rotenone 2&3 iilgts} o unique nature of organisms

- Nematode: * Pheromones: Sex psets: Bt : ﬁafas'to'f'& » Matching of the properties of the
Steinerema carp- and aggregation Cotton, Bt g?peSnOp =iel microbial or biochemical with
ocapsae, Hetero- pheromones Corn, Bt Brinjal wasps, - -

« Protozoa: Nosema Gossypol, 9
spp. Cucurbitacin product
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Preferred Biological Formulations

YA

Benefits of formulating:

Oil Dispersions (OD) Emulsifiable Concentrates (EC)
Active Active - Better homogeneity
(Mi : ) 1 ol - Longer shelf-life
eroorganisms (Essential oils) - Higher efficacy
dispersed in an oily carrier diluted into an organic solvent - Easier to handle

\ J \ J - Combo with conventional Als
a4 ) )

Suspension Concentrates (SC) Wettable Granules (WG)

Active Active

(Spores, Sulfur, Copper) (Sulfur, Copper,

Microorganisms)
\_

J \ in dry form J
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suspended in water




Formulation Technology Is Critical for Unlocking the EEik
Potential of Microbial Pesticides

Establishing Biopesticide Formulators Toolbox - Diverse Organisms Require Diverse Solutions

Formulated Tank Mix Application
Product or Equivalent

Liquid or Dry

Microbials
CFUmeT arget)
Stepan Co -formulant
(0.5% - 30% active)
Aqueous or Solvent- OMRI/NOP Efficacy

. . Foliar/Soil/Seed Applied
Microbial o Based . . . ..
Precision Technology Regional Inventories Formulation stability

Active :
. Conventional Sprayer o
Concentration . Additives: Co-
Field formulants, Filler
- Tank Adjuvant
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Microbials

Solution vs Dispersion e !
Classification Formulation

Biocompatibility Shelf life
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Agricultural Solutions

OIl Dispersions With Microorganisms

OD typical composition

Why OD?

Water-free
No need of preservatives
Microorganism shelf-life improved
Liquid > Handling ease
- Safer

Microorganisms 5-50%
Qil 60 - 90
Emulsifiers 5-20

v

Biopesticide

v

Carrier

v

Enables homogeneity upon dilution

Dispersants 2-10
Wetting Agents 1-3
Adjuvant 1-5
Rheology Aid 0.5-3

v

Prevents sedimentation and aggregation

v

Improves microorganism coverage

v

Improves spreading

Ch al | en g es > Improves physical stability
Antifoam ~ 0.1 > Limits foam
Physical stability over time
Difficult to formulate
Restricted OMRI list
[ Choosing the right co-formulants for the right performance ]
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MAKON UD-8 Adjuvant Boosts Efficacy

Septoria Tritici (wheat) - Fungicide EC
0.2% v/iv MAKON UD-8
m 28 DAT

S 40
2
@ 30
[}
(72}
17
L 20

_ 10

Spreading
Without Adjuvant with'Adjuvant
Untreated Commercial Fungicide Commercial Fungicide
200 mL/ha 200 mL/ha
Treatment 24h before inoculation + 0.2% v/v MAKON UD-8

[ Adjuvants and formulation science increase the performances of pesticide efficacy ]

e CULTIVATING EXCELLENCE




Stepan §

Agricultural Solutions

Building the Toolbox for Microorganisms

NOP / OMRI Bacll!lfs Tr|chc.>derma B?CI'!US ) Beauyerla
Subtilis Harzianum Thuringiensis  Bassiana
H Carriers and adjuvants OD (tested at 100% level)
Screening test STEPOSOL ROEW Rapeseed Oil Methyl Ester NOP _
H STEPAN 108 C8-10 Triglyceride Not tested (n.t.)
Paper disk method T
ECOSTEP AE-13 Polyalkylene Oxide Block Copolymer OMRI listed
ECOSTEP BC-12 EOQ/PO Block Copolymer OMRI listed
ECOSTEP CE-13 Castor Oil Ethoxylate OMRI listed
ECOSTEP SE-11 Sorbitan Monoleate Ethoxylate OMRI listed
MAKON L64 EOQ/PO Block Copolymer
NINEX MT-615 Fatty Acid Ethoxylate
STEPAN-MILD L3 G/MB Lauryl Lactyl Lactate
STEP-FLOW 2006 Nonionic PEG/PHSA Copolymer
TOXIMUL 8000 Ethoxylated oils NOP
Dispersants OD
STEPFAC 8181 PT3 K Phosphate Ester, Potassium salt
ECOSTEP PD-5 PEG-PIBSA-TOFA Copolymer OMRI listed
d Wetting agent OD
.. . ey e, L. . . ECOSTEP DOS 60 ROE Na Dioctyl Sulfosuccinate in Methyl Estg  OMRI listed
No visible inhibition  Visible inhibition MAKON NF-12E Alkyl EO/PO Block Copolymer
‘ ‘ MAKON UD-8 C11 Branched Alcohol 8 EO NOP
Compatible Incompatible -Noinhibition at 1 and 5%
No inhibition at 1%, slight or strong inhibition at 5% 7 ibili _
co-formulant co-formulant Sight nhibition at 1% slight mhibition a 5% Good biocompatibility of Stepan co-formulants for OD
Slight inhibition at 1%, strong inhibition at 5%

Enables quick qualitative viability check | S8 Strong inhibition at 1%

n.t. Not tested

Concentrations: 1 - 5% for the co-formulants Stepan Trade Names: STEPOSOL®, STEPAN®, ECOSTEP™,
MAKON®, NINEX®, STEPAN-MILD®, STEP-FLOW®, STEPFAC™

100% for the carriers

« Zone of Inhibition (ZOI) testing provides easy visual of compatibility and has enabled formation of an initial toolbox of
emulsifiers, wetting agents, dispersants, and carrier fluids/solvents
» Developing microbial technology needs improved support — CAN WE DO BETTER?
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Stepan Co-Formulants Compatibility

« Development focus to date has been on gram positive bacteria and fungi analysis
» The Stepan developed Biological Compatibility Assay is relevant, faster, better and cheaper than traditional methods

« Extending methodology beyond co-formulants testing to enable next generation bioformulations

Traditional Approach

[. 1000+

000000600000 n
00000008000® -
000000000000 | o
00000®000000
000000000000 | ¢ -- 400
(e]clelelelolclololelele)
-00000000800® -
0000000200000
Zone of Inhibition Minimum Inhibitory e e e o s 1w
70! Concentration (MIC) . . . .
(z01) Advanced Biologic Characterization
. Ag S
Output Tlme to - - - 1 2 3 4 5 6 7 8 9 10 1" 12
Test Method Capacity Data Sustainable Applllcatlon 000000000000
Relevant 000000000000
Zone of Inhibition b oo
Ix Slow No No 000000000000
Assay (ZOl) ‘00000000000 O®
— — ‘000000000000
Minimum Inhibitory 3 Slow No 00000000000
Conc. (MIC) Q00000000000

Superior Biologic Activity Assessment

Biological Compatibility
Assay (BCA)
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Proprietary Microorganisms .
Require Tailored Solutions

You Know Your Active — We Know Formulation Technology

« Stepan Agricultural Solutions’ Approach to Formulation Development
Focuses on Creating Customized Solutions to Meet Specific
Formulation Demands

« Advantages Versus a Chassis Approach:

* RISK MANAGEMENT: Microbial Production Via Fermentation is Challenging with
the Potential for Variation is Batches — Need for Comprehensive Understanding of
Edges of Production to Ensure Formulation Robustness

« PRODUCT DIFFERENTIATION: Preferred Attribute Selection a Key Portion of
Product Development — i.e. Rainfastness, Encapsulation Technology, Enhanced
Wetting, OMRI-compliant, Method of Application

« COLLABORATIVE APPROACH: Driving Innovation Takes an Integrated Approach
Leveraging the Attributes of the Microbial with Stepan’s Expertise in Formulation,
Microbiology, Chemistry, and Application Methods.

 Utilizing the Microbial Formulation Toolbox, Stepan is Well Positioned
to Accelerate Your Development Timeline and Help Get Your Product
to Commercial Status
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Stepan: Your Partner of Choice

Stepan §

Agricultural Solutions

Stepan Agricultural Solutions is Committed to Supporting Microbial Product Development

/" FORMULATION \
TOOLBOX

* Diverse Range of
Surfactants,
Dispersants,
Solvents/ Carriers

» Customer
Coformulant
Development
Capabilities

/BIOLOGICAL\
FORMULATION

* Understanding of
Interaction
Between Microbial
and Co-formulants

* Proprietary
Technology to
Extend Shelf-Life
and Physical
Attributes

- ,/

- ,/

/ANALYTICAL/\
BIOANALYSIS

» Stepan’s
Biological
Compatibility
Assay Provides
Enhanced
Understanding
and Insights

» Extension of
Technology to
Multi-Active
Systems In
Progress

- ,/

/FERMENTATION\
PLATFORM

* In-House
Fermentation
Expertise with
Experience
Working from Lab
to Production Scale

» Multiple BSL2
Laboratories For
Development
Studies

.

- ,/

/AGRONOMY/\
GREENHOUSE

* Greenhouse
Staffed with
Research
Agronomy Staff

* Ability to Rapidly
Test Solutions in
Controlled Setting
Ahead of Field
Trials

e

o ,/

/ GLOBAL \

NETWORK

* A Globally
Connected Team
Dedicated to
Customer
Success

* Collaborative
Approach Design
to Accelerate
Development

* Formulation
Training Available

Site

o

In-House or On
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Thank You

stepan.com/agriculture

See you at Booth 32

Contact: jerome.gonthier@stepan.com
jsawyer@stepan.com

You can also find us on: m ﬂ l I

© Stepan Company. All Rights Reserved.

The information contained herein is based on the manufacturer's own study and the works of others and is subject to change without prior notice. The information is not intended to be all-inclusive, including as to the manner and conditions of use, handling, storage or disposal or other factors that may
involve additional legal, environmental, safety or performance considerations. Nothing contained herein grants or extends a license, express or implied, in connection with any patents issued or pending of the manufacturer or others, or shall be construed as a recommendation to infringe any patents.
STEPAN COMPANY MAKES NO PRODUCT WARRANTY OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR USE, EXPRESS OR IMPLIED, AND NO OTHER WARRANTY OR GUARANTY, EXPRESS OR IMPLIED, IS MADE, INCLUDING AS TO INFORMATION REGARDING
PERFORMANCE, SAFETY, SUITABILITY, STABILITY, ACCURACY, COMPLETENESS, OR ADEQUACY. Stepan Company (and its employees, subsidiaries and affiliates) shall not be liable (regardless of fault) to the vendee, its employees, or any other party for any direct, indirect, special or
consequential damages arising out of or in connection with the accuracy, completeness, adequacy, furnishing, use, or reliance upon information provided herein. The vendee assumes and releases Stepan Company (and its employees, subsidiaries and affiliates) from all liability, whether in tort, contract or
otherwise to the fullest extent possible under the relevant law.



https://www.youtube.com/c/StepanCompany-ChemicalSolutions
https://www.instagram.com/stepan_company/
https://www.facebook.com/stepancompany
https://www.linkedin.com/company/stepan-company/mycompany

