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Positioning Defense

e USD(R&E) stood up the Bioindustrial Manufacturing Innovation Institute to
develop new, and advance existing, products, tools and processes at
commercial scale.

 BioMADE will serve as a public-private partnership between government,
academia, non-profit organizations, and industry to address the spectrum of
challenges associated with biomanufacturing of non-medical products.

 The application of biotechnology to industrial processes will transform how
the U.S. currently manufactures products, and allow new products and
capabilities with the potential to impact essentially every aspect of defense
and national security.

e Potential applications include the following: novel and performance-driven
chemicals, materials, catalysts, sensors, probiotics, and many others.
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Why Biotechnology?

Enhanced military systems
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e It will fundamentally change future battlefield
strategies.

e.com/2019/5/23/18637071/rare-ea

e It will provide materials with novel properties and T
unique features enhancing military readiness. E.g., Growable Runways F-g., Domestic supply chain of

rare earth elements

Optimized warfighter health and Novel Materials
e It will reinforce critical defense supply chain performance Helicoid tructure found n the manti hrim.

resilience and reduce the logistic burden to
maintain military dominance.

E.g., Reduced contamination in locally
sourced food and/or enhanced nutrition
in food sources

E.g., Novel materials with unique
structural properties
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https://news.ucr.edu/articles/2019/08/07/new-bio-inspired-technology-poised-disrupt-composites-industry
https://www.popularmechanics.com/military/research/a27891820/bacteria-runways-air-force/
https://biomason.com/
https://www.theverge.com/2019/5/23/18637071/rare-earth-china-production-america-demand-trade-war-tariffs
https://www.armytimes.com/news/your-army/2019/10/07/the-plan-to-give-soldiers-a-days-worth-of-mres-in-one-ration-seven-days-of-food-weighing-less-than-10-pounds/

Biotechnology is an engineering discipline that uses living systems to
produce a wide range of technologies and products

_ _ _ Enhanced materiel for operations in CB _ _
On-site production of fuels, lubricants, & contested environments Persistent marine

critical materials . sensors targeting
UUVs
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Real-time monitoring of
warfighter & troop physiology
and performance

Growable concrete,
infrastructure, and dust _ _ Rapid production of
mitigation for sustained in- e : .
field operations Lo R Tl el ' _ replacement tissues

for injured warfighters
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Current State

-

P: Limited domestic pilot and large
scale bioindustrial production facilities to
ensure independence from foreign
suppliers.

Status: Vibrant & healthy ecosystem

delivering products with demonstrable

market value:

* start-ups,

* bio-foundries,

* large scale synthetic chemistry, and
feedstock producers

- FFRDCs L@ ﬁ@m'

Viability: USG funded TriService &

industry S&T projects meet or exceed
current standards for size, weightand
power of components and systems that
require transitionto MRL 4 — 7.
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Transformation

Process: Create a cohesive national
enterprise to advance domestic

bioindustrial manufacturing
along with a trained workforc@%%

HUB AND SPOKE

Energetics

Bioindustrial Mlil

Data and Test and
Design assi Ewvaluation

--------

Manufacturing Readiness Levels 4-7

Accelerate

Outcome:
development and create a workforce

technology

to provide tools for Iindustrial
manufacturing:

» tool developers

» data managers

» downstream processing

» industrial scale up

Engage & leverage private
investment to build a mature
manufacturing base

Functional Self-healing

Capabilities

A mature domestic
Data manufacturing industrial base

e producing raw materials and
delivering final products at
scale for defense

* Rapid Design — Build — Test mechanism;

* Interchangeable downstream
processing;

* Robust scale up of up to 1 million L
fermentation capacity;

» Agile manufacturing ecosystem;

« Strong biofoundry base utilizing
TriService resources.

_/




Objectives

e Accelerate emergent biomanufacturing technologies and processes with the goal to

successfully transition science and technology research into defense and commercial
products.

e Serve as a bioindustrial innovation hub, providing the infrastructure to support
biomanufacturing enterprises of all sizes and ensuring that the U.S. biomanufacturing
industry is a key pillar in an enduring and thriving bioeconomy.

e Establish U.S. technical leadership, greatly expand U.S. capacity, provide key capabilities to
ensure DoD biotechnology modernization, and lead to commercialization of biomanufactured
products.
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Questions?
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