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ONR is part of the NR&DE,
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(USMC ORD for The En Route Care System)

Seahasing Overarching View

Intra-Theater A/Sealift

Current C4systems do not provide operational and clinical situational awareness to
nonmedical C4l systems, and patient movement and personnel tracking systems do na
interact and arelabor-intensive. (NAVY WARFARE DEVELOPMENT COMMAND (NWDC) TACMEMO 4-02.2-14)
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The Challenge:

e Trauma Care on the Battlefield.

Due to remoteness of
military operations,
patient holding times
may range from between
6 to 72 hours before
transport to a medical
center is possible

o S

"Unlike in the US and other developed
countries, medical care in military
operations or in disaster relief efforts
Involves long times and distances before
the casualty arrives at to advanced medical
care."”
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= Casualty Evacuation Is a Complicated

ence & Techno\ oL

TE@ERS@ - Bi-directional Information Network

Enroute Critical Care System
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AY N Forward Resuscitative Care |0 Theater Hospitalization Capability
Enroute Care Capability. Health Care Continutim.......... bute Care Capability

Patient tracking is not just about moving people, it is about knowing what a
person needs so you can make a decision about a person in a quick and
organized way. (A MODEL FOR NATIONWIDE PATIENT TRACKING, 2009)
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~ Pacific Ocean (155,557, OOO sq km) Atlantlc Ocean(76 762, OOO sq km)

The Continents and Greenland in the Pacific Ocean

Basemap Projection: Robinson
Continents & Greenland Projection: Fuller

Scale- 1:86,000000 Map Credit: Chris Stephens Data Source: NaturalEarthData.com
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HADR and
distributed
operations, the
number of
casualties
exceeds medical
staff and
evacuation

capacity.
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- he Future Transport: CASEVAC by

UAV/IUGV/USV.
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The ACCS IS an essentlal enabler of CASEVAC by unmanned
platforms
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Und.ersea Medicine

National Naval Responsibility

Biometric Monitoring desired because of the extreme environment
I Need for a breathing apparatus

I Hyperbaric pressure
T Thermal stress
T Dark with limited means of communication

Start with basic physiological measurements
I Respiration rate
I Heart rate/variability
I Core temperature
Technical challenge
I Seawater and sensors/electronics donot
I Canb6t use wireless
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Challenges of Blast / High Energy
Events




MEMS Sensors for BLAST WSEA

MEMS: Micro- Electromechanlcal Systems WARFARE CEnTeRs
A Obijective ATechnical Gap
I To design and demonstrate minimally I Current sensors require power to operate
powered (or un-powered) inertial and pressure A Battery life causes service life limitation
sensors to detect and quantify blast loads A Larger batteries become too bulky
capable of inflicting mTBI. i Commercial sensor approach requires data
A Proposed solution reduction - -
A While detailed data is good for blast

i Develop threshold MEMS
sensors with mechanical
switch closures to indicate
blast exposure

I Momentary contact for
minimally powered version

I Latching switch for un-
powered version

wave analysis, it may be burdensome
when a quick yes/no exposure is

A Status

I Conducting laboratory
testing of sensors and
electronics

I Tactical prototype
expected Q4 FY16
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3 What is SHMH?

Structural Health Monitoring is the
process of developing a damage
assessment capability for aerospace,
civil and mechanical infrastructure

) Y Information

N f<’ Processing

Information |

Processing |\|! implantable/biocompatible

Sense and Respond

wireless sensors
Senl

i| Self-sensing materials in
¥| 3D printed implants

In-situ monitoring,
need based action

DISTRIBUTION STATEMENT A. Approved for public release.

23



Enabling vision:

- Body Area Networks

[Mercier, ISSCC 2010]
[Mercier, JSSC 2011]

Bio-interface, communication, and
power management required
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