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Select Revolutions in Biotechnology

DNA read, writing, Stem cell Structural
editing reprogramming Organs-on-a-chip and functional
measurements/models
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Complex Biological System Interactions

e Understanding complex systems,
like the microbiome and its affect in the gut,
immune system, and brain

* Modulating the body through these routes
to improve health and performance
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Complex Biological System Interactions
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Operational Threats to Our Warfighters

 Environmental extremes
(heat, cold, altitude)

* Physical and cognitive load
 CBRN

 Ballistic/kinetic

* Directed energy

* Psychological trauma

* Trauma care in austere environments
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Revolutions in Biotechnology — The Speaker Session

Keynote Speaker for
Revolutions in
Biotechnology

Microelectronics
Interfacing Neural
Devices (MIND)

The Brain-Immune-Gut Super System
and the Emergence of Human Chronic Disease

NV Sensor Advantages over Conventional MEG

* Understanding complex systems,
like the microbiome and its affect in the gut,
immune system, and brain

* Modulating the body through these routes
to improve health and performance
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NVSensor g

+ Proximity to head
* Room temperature
* Fullvector field

Conventional
SQUID MEG

* Standoff detection
* Cryo sensors
+ Detects only radial field
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The Vision

FY18 ArtGut Project
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Collect fecal sample

Northeastern
Model transport through in vitro gut
lining
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Apply effluent to in vitro nerve model

Meaningful collaborations shepherded by LL
create an integrated strategy to study Parkinson’s
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Diamond Sensors
for Brain Imaging

Microbiome
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Revolutions in Biotechnology — The Poster Session

REVOLUTIONS IN BIOTECHNOLOGY

Inhalable Nanosensors for Rapid Breath-Based
Pathogen Identification In Respiratory Infection

Introduction

Challenge Nanosensor Specificity
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Goal and Technical Concept
« Accelerate pathogen identification using inhalable, multiplexable,

Results
Reporter Release Kinetics

por constant (K,)

REVOLUTIONS IN BIOTECHNOLOGY

Healthy and Infected Mol
Brosth Anatyss

A Brain Computer Interface for Hearing Aid Design

REVOLUTIONS IN BIOTECHNOLOGY

Sensorimotor Tracking of Neurological Disorders:
Mild Traumatic Brain Injury (mTBI)

Brain-Related Disorders Affect Quality of Life

for Millions World-wide

Examples

« Prevatentin.
civilian populat

Background

MIT Lincoln Laboratory Super Hearing Aid Design

global disease

Auditory Attention Decoding Res

aration

mictaphone beamfor

vy on attention, present sudioto the istener

Doep neural network aigorithm to predict attention,

« Satoct the appropriato enhanced scoustic signal based

 EEG callection n progress for both normal hea
and hearining impaired individuals.
. with abily 1 imary

offiine processing. sportinjuries
* Servicemembers: blastinjury

Behavioral Biomarkers as a Method

Diagnosing mTBI through Quantified
for Assessing Neurological Disorders

Human Movement

N T

« Pioneering work at
MIT Lincoln Laboratory.

Bohavioral Biomarkers
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 Optics/microscope metads
« Biclogical metadata (tssve type, staining technique, etc)
SciDB/TileDB

30 MAP/CLARITY image data

« Fiber racks Exciting Applications

Accumulo

» Graph data from fiber teacks Goaly 2 Shskenges.

« Connectiviy snsyss B oty Iargu-scola it dotoction

« Enabl el typing by coregistiation

brains. supportinteractive analytics

 Provides a lexible backend using 3 hybrid of databases the whole
(text, image, groph, etc) e
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« Perform molecular phentotyping

and the neuroscience community worldwide
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Continuous-wave Near-Infrared Spectroscopy.

dotoctors, Li
biood oxygonation, and blood fiow.

Geiger-mode APDs provide

« Single-photon sensitivity

« Gated dotoction — greatar sensitvity to brsin

* Lots of curront — easy digitization

« Fast bregkdown — excotont (subns) time resolution

« Scalabilty to1a1ge array formats —» cost-eHfective
29proach to whola-brain imaging
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Looking Towards the Future

* Biotechnologies are advancing at a rapid pace

* We will continue to develop and apply these
biotechnologies to solve critical health and
performance challenges

* This will lead to healthier and more effective
servicemembers

— Active duty and reintegrating into civilian life

e ... and healthier and happier civilians as military medical
technologies transition to the commercial sector
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