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top-down

CBRNE threats as economic and infrastructure disruptors

Multi-dimensional information encoding:

Bottom-up approach to adaptable,

wearable sensors Intelligent Systems/ Internet of Things
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Anticipated applications and impact

Wearable sensors from inexpensive and renewable sources with ease of processing
and configurability for broad threat sensing solutions

Military

* Increased warfighter agility

* Rapid feedback for critical decision making
* Simple processing and readout

—> Minimal technical expertise required

Barcode swab printed from 3 carbon dot
inks

Civilian

* First filter detection

* Security

-> Transportation screening, illegal drug detection and anti-
tampering
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Commercial Value

Prospective Key activities Value proposition Customer Customer
partners Relationship S
: . egments
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Smiths tampering pattern); data threats Channels ( . )f' Id
clustering and modeling _ _ concerning neidy
Avon Novel hyperspectljal imaging deployable
Protection probes and machine learning Technology _
models offer easy-to-use platform transition energetics
with cell phone technology for sensor
Key resources on-site analysis through [P
LDRD support

Revenue streams: According to three different market reports, global CBRNE hazards monitoring market can
grow for up to 27 billion by 2027 with a CAGR of 5.9%
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Opportunities

Chemical and spatial information encoding
Barcode arrays exposed to trace explosives
~ RDX

Technology maturation
with commercial partners
through SBIR, external funding

control

Multi-reporter states for differentiation
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Westphal et al. Submitted

Current TRL 3: 3 Ph.D. scientists (staff and postdoc), 2 graduate student interns
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Desired TRL 6: field-deployable and wearable

ubiquitous sensors
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Contact Information

Primary/Business Contact Secondary / Technical Contact

Koushik Ghosh
John Grey

TECHNICAL STAFF, SANDIA NATIONAL LABORATORIES
TECHNICAL STAFF, SANDIA NATIONAL LABORATORIES

PHONE: 505-845-3551
PHONE: 505-845-3551

E-MAIL: kghosh@sandia.gov
MOBILE: 505-503-0425

SOCIAL MEDIA:
E-MAIL: jkgrey@sandia.gov

SOCIAL MEDIA: linkedin/john-g-33a89168 - : .
mhedin/john-g 332 @ Sandia National Laboratories
». Sandia National Laboratories is a multimission laboratory managed and operated
€$\ by National Technology & Engineering Solutions of Sandia, LLC, a wholly owned
n LABORATORY DIRECTED Subslidiary ofHoneywelll Internqtignal I.nc., for the U.S. Department of Energy’s
‘ N R RESEARCH & DEVELOPMENT National Nuclear Security Administration under contract DE-NA0O003525.

WHERE INNOVATION BEGINS




