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Key Results and
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ABN has scouted, developed and delivered japonicum on Soybean Seeds in Ambient Temperature
stabilized microbial dry powder formulations
using ABN proprietary technology both on-
shelf and on-seed with several strains of
Bradyrhizobium.
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ABN has experience with a broad range of microorganisms Application components, process changes ,and chemistry can have a
big impact on microbial stability

Microbe Stability Application
Log Loss 120

Significantly longer-term stability versus commercial Sample Set Variable Days Hafy L sl DRV
products

Days of Seed Storage (Ambient Closed Bag)

Lactobacillus sp.
Application component

Bifidobacterium sp.

] Stabilization in a variety of food applications Component/process
Lactobacillus sp. .
Application component
Lactobacillus sp. Stability in low pH environments
: : : : Bacteriophages Stabilization for use in food safety Component/process
Principal Attributes of ABN Technologies —r . process
Rhizobia sp. Greater on-seed stability
. Funei Improved stability (shelf life and on-seed) versus TG
(1) Stabilize in R—— —— ungi unformulated Chemistry
High Glass Transition § ' |

Temp (Tg) Carrier* Changes in key formulation compositions can vastly improve microbial

survival

(2) Protect with

Polymeric Matrix

Log Loss /g Seed After

Sample Set Change 120 Days

Formulation composition 1

Formulation composition 2

Formulation composition 3

K (3) Targeted Delivery

r astric ntestina
owder uice Exposure uice Release
P : . ey ®
i Formulation composition 4
. 3 Formulation composition 5
*A complex of high Tg materials which, upon controlled . .ps
\ desiccation, results in near zero metabolic rate of the live cells. Formulation comPOSItlon 6

ABN Strategic Objectives for Ag Biologicals:

ABN Opportunities as a “Solution Provider”:
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Stabilize biologicals (e.g., microbes) on-shelf, on-seed and in ABN is a “Solution Provider” for companies looking to
commercialize stable microbial applications in agriculture

for plant health, leading to licensing or development
v'Expand the use of microbes in agriculture. agreement opportunities.

furrow to improve plant health and increase yield.

v’ Attract customers and partners that have a need for improved microbial stability.

v'Meet customer needs by developing stability equivalent to or better than
commercial standards (on-shelf and on-seed) including in high humidity

environments. Advanced BioNutrition Corp.
: 7155 Columbia Gateway Drive, H
Columbia, MD 21046
v Partner with customers to develop, scale-up and commercialize stable ABN ey Tel +1410-730 8600

. S . k ! www.advancedbionutrition.com
formulations containing one or more microbes. : Advanced BioNutrition Ty r Ty proe




