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U.S. Army Medical Research and Materiel Command
Core Medical S&T Program Areas

Military Infectious Diseases

Medical readiness

Vaccines

Biotechnology
Prophylaxis/treatment drugs
Diagnostics/prognostics
Vector control

Combat Casualty Care

Lightweight medical
equipment

Medical C4ISR
Trauma care

Health monitoring and
diagnostic technology

Military Operational Medicine

Soldier selection
and sustainment

Soldier performance
Warrior system modeling
Health hazards protection
Diagnostics/prognostics
Health monitoring

Military Infectious Combat
Diseases Casualty Care
28% 9%

Military
Operational
Medicine

$1.5bn :

Medical Medical
Biological Chemical
Defense Defense

37% 16%

Medical Biological Defense

Vaccines/therapies
Field-portable diagnostic
systems

Medical readiness
Biotechnology

Medical Chemical Defense

Medical management of
chemical warfare
casualties

Medical readiness

Drug prophylaxes/
pretreatments

Diagnostics/therapeutics




Telemedicine & Advanced Technology Research Center
Curtting Edge Medical Technology

Mission

gy

Apply physiological and medical
knowledge, advanced diagnostics,

simulations, and effector systems integrated [

and medical decision-making, improving |
medical training, and delivering medical
treatment across all barriers.

The program scope is to identify,

explore, and demonstrate key technologies
and biomedical principles required to

overcome technology barriers that are both

medically and militarily unique.

Department of Defense,

Joint Warfighting Science and Technology
Plan, Chapter IX, Joint Readiness and
Logistics, 1999




Telemedicine & Advanced Technology Research Center
Cutting Edge Medical Technology

Total Funding

$350,000,000

$300,000,000
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TATRC Funding Programs

m Congressional Special Interest un[

m Dual Use Science & Techno @gy
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m Small Business Technology Transfer
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Telemedicine & Advanced Technology Research Center

Leverages Academic Partnerships
...lFFor Basic and Applied Research

Cutting Edge Medical Technology

Georgetown University
Howard University

Harvard University

Mass Institute of Technology
University of Maryland
University of Utah

Rutgers University

Saint Francis University
Drexel University

Loma Linda University
University of Tex - Houston HSC
University South Florida
University of Hawaii
University of Pittsburgh
Stanford University

Yale University

Texas A & M

Johns Hopkins University

University of Southern Calfornia

I nivereitv of Oreocnon

(CA-Medical Vangaurd)
(CRDA-Urban Telemed)
(CA-CIMIT)

(CA-CIMIT)

(IPA/CA - ORF)
(Contract-Teleopth)
(CA-CEMBR)
(CRDA-CERMUSA)
(CA-CIMERC)
(CA-NMTB/Proton Beam)
(CA-DREAMYS)
(CA-Telerad/Adv Cancer Detect)
(CA-Telemed Curric’lm)
(Contract-GGTS)
(Contract-Affiliates Prog)
(IPA-Adv Tech Watch)
(CA-DREAMYS)
(CA-Periscopic MIS)
(CA-NGI)

(CA-RR\




Telemedicine & Advanced Technology Research Center

Cutting Edge Medical Technology

Uses DoD & Federal Partnerships
...for Non-Medical and Supporting Technologies

*U.S. Army Research Laboratory

» Los Alamos National Laboratory

Sandia National Laboratory

U.S. Army, Signal Battle Laboratory

Commo & Electronic Command

Oak Ridge National Laboratory

Veterans Administration

NASA

DARPA

National Library of Medicine (NIH)

» Agency for Health Research & Quality
*Food & Drug Administration

«Centers for Disease Control & Prevention

* Distributed, Synchronized Databases

* Advanced, Adaptive Multilevel Security
* Data Mining of Disparate Databases

* Secure Global Positioning System

* Network Management Tools

* Info Warfare Surveillance & Defense Tools
* Artificial Intelligence - Expert Systems
* Fault Avoidance and Recovery Systems
* Hands Free, Wireless Telecom

* Wireless Networking

* Data Compression

* High Bandwidth Datalinks

* Low Power Electronics

* Multi-platform, Interoperable Software

* Complex Modeling and Simulation



NIH Funding=ef*Biofthedical Research"

Aggregated by Metro Areast?
WA .
._-‘—I‘f
" OR |

In 2004, the NIH awarded
$18.32 billion in support of
45,010research projects under
the P R and U-series grant
classifications.

D

Boston--Worcester--Lawrence CMSA
(MA--NH--ME--CT)

$1.92 Billion
Lngest Ongaizaion by Tkl 2 %, o U s

Biggest Awad in Begion: $57.98 Million (V54 grant)
Mo E i Lander, MIT (Cambridge, MA)
Project: Large Scale Ssquencing and Analysisof Genomes

New York-o. WJ--So, CT--Long Island
CMSA (NY--NJ--CT--PA)

R . N
) : v $1.84 Billion
$658.93 Million

Largest Orgamizaton by Tete £ R, and U Awarks

Yale Univ. (New Haven, CT): $274.20 Million
amton by Tetal © R, amd U Amands:

Larest Ongarizstion st Amerdin Ragion: $9.84 Willon (P31 gan
Univ. of Washington (Seattle, WA} $380.28 Million

Amerdee: Harold Varmus, Sloan Ketering Institute (New York, NY)
Project: Cancer Center Support Grant

Biggest Auwerd in Region: $21.66 Million (V01 gan)
Awardse: Lawrence Corey, Fred Hutchinson Cancer
Center (Seatlle, WA)

Projact HIV Vaccine Trials Netwerk Leadership Group

Philadelphia--Wilmingion--Adantic City
CMSA (PA--NJ.-DE-MD)

Grant Size

i 7 $790.02 Miflion
42 Billion

\ ( Longast Ognization by Totel £ R, and U Avawds:
$1Billion \ Wi Uiiv. of Permsfhania Philadelphia, PA): 404,15 Millizn

$200 Million

Biggest Mard in Region: $26.22 Millon (1)1 )
Ameacee: Bnce Hillman, American College of Radiokgy
(Phildelphia, PA)

B Pseries grnts
B R Series grants

. U Series Grants

Metro Area Key"

CMSA With NIH Grants
MSA With NH Granis

MSA With No NH

San Francisco--Oskland--San Jose
CMSA (CA)

$1.02 Billion

Langest Oganizstion by Total © R, e U Ass
UCSF San Francisco, CA): $346.88 Million

Biggest Award in Region: $10.47 Millien (UC1 grn)
Awardie: Chirca Corp. (Emeryville, CA)
Project The devel cpment cf a SARS Corcna-virus
Vaccine

Los Angeles—Riverside—Orange
County CMSA (CA)
$871.40 Million

Langest Oganiation by Tkl E R, e U Avects
LA (los Angeks, CA): $312.84 Milln

Biggest A in Begion: $30A8 Miliom (110 gnt)
Avescee: Grgory Reaman, National Childhoad Cancer
Foundaton (Aradia CA)

Prject: Chikde s Oncobgy Goup Chairs Grant

San Diego MSA (CA)
$704.96 Million

 Ouganization by Sotal £ R, and U At
UCSD (La Jolla, CA): 325918 Million

Biggest Aurmed im Region: $12 Milliom (01 grnt)
Aardee: (20 Thal, School of Medicine, UCSD (La
Jolla CA)

Project: Altheimer's Disese Cooperative Study (clinical
drug rals or pew agents 1o improre sympoims)

Houston--Galveston--Brazoria
CMSA (TX)

$552.19 Million

Lagest Oganiazmion by Total 7 R, nd U Awens:
Bayke Colkgeof Medicine (Hauston,T4):3217 0 Milln

Biggest Awaed in Regien: $30.38 Million (54 grant)
Awaree: Richard Gibbs, Bayke College (Hauston, )
Prject: Large Scale Sequencing at Bagke's Human Gencme
Sequencing Certer

Raleigh--Durkam--Chapel Hill
MSA (NC)

$634.58 Million

Lovgst Oyanaation by Totel @ B, and U Avas
Duke Univ. (Durtham, NC): $303.23 Millica

Siggent fumed 1t Raghon: $13.00 Milan (11 1)
| Awadee: Stephen Rich, Wake Forest Unrersity (Winston-
Sakm, \C)

Project: Type-| Dibeles Genetics Cermortim

Washington--Baltimore CMSA
(DC--MD-=VA--WV)

$1.09 Billion

Longest Oxganiestion by Totsl @R, e U Aveis:
Jchns Hopkins Uinivers y Bakimore, MD): 3507 25 Millen

Biggest A in Region: $32.78 Milion (0 )
M Socidl & Scientifc Sysems. . (Bethesda, M)
Pwject: AIDS Clinicd Triaks Group (ACTG)

SoCalBio
Winter2004/05




partnerships.
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https://www.afms.mil/3mdg/
../../clyburn/TEMP/TATRC/tatrc.html
http://www.draper.com/
http://cba.ha.osd.mil/projects/fhp/pic/pic-main.htm
http://www.cermusa.org/
http://www.howard.edu/
http://www.ornl.gov/
http://www.vectorhome.com/
http://www.state.gov/www/publications/statemag/statemag_may99/feature5.html
http://www.atmeda.org/
http://www.pointloma.com/
http://www.joslin.harvard.edu/
http://www.researchmatters.harvard.edu/index.php
http://www.mgh.harvard.edu/
http://www.partners.org/bwh/
http://www.va.gov/525brockton/MAIN.HTMl
http://www-med.stanford.edu/
http://www.sandia.gov/
http://www.cta.ha.osd.mil/
http://www.tatrc.org/
http://www.pitt.edu/
http://www.ua.edu/
http://www.llu.edu/proton/
http://www.sri.com/ipet/ts.html
http://www.georgetown.edu/
http://www.usf.edu/
http://www.uhtelemed.hawaii.edu/curriculum/module0/
http://www.banmines.org/
http://www.uky.edu/
http://www.umm.edu/
http://www.immersion.com/products/medical/overview.shtml
http://www.cimit.org/
http://www.crd.ge.com/
http://www.gemedicalsystems.com/
http://www.clevelandclinic.org/heartcenter/
http://www.clevelandclinic.org/heartcenter/
http://bdl.uoregon.edu/Research/research.html
http://www.chp.edu/
http://proteomics.apbiotech.com/aptrix/upp00919.nsf/Content/Proteomics+News+Windber
http://www.uth.tmc.edu/
http://www.cdres.com/
http://web.mit.edu/
http://www.eri.harvard.edu/
http://www.eri.harvard.edu/
http://www.seabase.com/
http://www.vitelnet.com/
http://www.vmasc.odu.edu/
http://www.olemiss.edu/
http://www.tamu.edu/
http://www.llu.edu/
http://www.llu.edu/llumc/nmtb/
http://www.iitri.org/
http://www.aptima.com/
http://www.usuhs.mil/
../../clyburn/Local Settings/Temporary Internet Files/OLK2/simcen.usuhs.mil/
http://www.simquest.com/
../../clyburn/Local Settings/Temporary Internet Files/OLK2/web.odu.edu/
http://www.rti.org/
http://www.evms.edu/
http://www.dreams-project.org/
http://www.poc.com/
http://www.mamc.amedd.army.mil/mamc/mamcexthome.htm
http://www.washington.edu/
http://www.mvis.com/
http://www.simbionix.com/
http://www.clevelandclinic.org/neurosurgery/Research/camisresearch.htm
http://www.hmc.psu.edu/main.htm
http://www.3dmedia.com/
http://www.diamondvisionics.com/index.shtml
http://www.usc.edu/
http://www.ge.com/
http://www.drexel.edu/
http://www.battelle.org/
http://www.wpi.edu/Academics/Research/BEI/CUTH/
http://www.lcmh.com/Telemedicine.htm
http://www.rush.edu/
http://www.sarnoff.com/products_services/communications_solutions/ad_hoc/index.asp
http://www.tacom.army.mil/tardec/index.htm
http://soal.socom.mil/index.cfm?page=tilo&tp=tpoc
http://www.bragg.army.mil/www-82DV/
http://www.medicallearningcompany.com/
http://www.business.att.com/http://www.business.att.com/default/index.jsp?pageid=gov_index&branchid=gov

_everages International Partnerships
..to Accelerate Development

US/Norway Telemedicine (Wireless, Handheld)

European Union Collaboration

NATO — Telemedicine Standardization Committee

Canada: International Space Station (Telesurgery)

South African Military Health Service (Peacekeeping)

International Global Satellite System: Poland (CME)

Landmine Victim Assistance: Central America > Bosnia > Afghanistan
Partnership for Peace — Romanian Needs Assessment

Fellowship Programs: Pakistani, Polish

Yuma Proving Ground - Panama Telepathology — Hyperspectral Imaging
Argentina — Civilian Medical Emergency Response

Israeli Trauma Simulator

South Korean Exchange Program

ATA Symposiums
EU (2001) — Africa (2002) - Latin America (2003) - E.Europe (2004) — Asia (2005) — W. Europe (2006)



Equity Our Biggest Challenge

High-income countries
16% population
7% burden of disease
89% health spending
94% Internet hosts

Low-1ncome countries

84% population

93% burden of disease
11% health spending
6% Internet hosts

Australia,

Japan, NZ

Latin
America

Internet hosts

Source: ITU 2000



HABEMUS....

WHO eHealth Strategy
Stratégie de 'OMS pour la cybersante
Estrategia de cibersalud de la OMS
Ctpaterua BO3 B obrnacTtu anekTpoHHOro
30paBOOXpPaHEHUS
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World Health Assembly, May 2005

eHealth Resolution WHA.58.28 Approved
http.//www.who.int/gb/ebwha/pdf_files/WHASE8/WHASE_28-en.pdf

m Develop a national eHealth strategy,
including legal and infrastructure
frameworks, and public-private
partnerships

m Mobilize multi-sectoral collaboration

m Establish national eHealth centres and
networks of excellence



Target 18:

In cooperation with the
private sector, make
avallable the benefits of
new technologies,
especially information and
communications.



WHA.58 Resolution 28 (continued)

m Promote international collaboration
m Provide technical suppott
m Facilitate integration of eHealth

m Continue to promote health awareness and
healthy lifestyle through eLearning services

m Support inter-regional initiatives among
groups of countries that speak a common
language

m Document best practices and report on them



TATRC Homeland Defense

Chemical/Biological/Nuclear Threat Detection

L CANARY MEMS
m MEMS Sensor System Sensor System

= High Sensitivity
= Nanoliter Samples

= Short Analysis Time

|
I

= High-density Information ‘ ‘ ‘ ‘
|

m Low Cost

Typical of TATRC programs for threat detection is the 64-element sensor
MicroElectroMechanical sensor for detection of anthrax,

developed through the Harvard Medical School Center

for Integrating Medicine and Innovative Technology, the

Draper Research Laboratory and MIT.



WHA.58 Resolution 28: next steps

m 2nd World Summit on Information Society
(WSIS), November 2005, Tunis

= eHealth Report
= Memorandum of Understanding with ITU

= Memoranda of Understanding with satellite
Telco companies

m World Bank commitment

m European Union and WHO partnerships



FAULT/PUNISHMENT

Eschatological A

RECONCILIATION

ERRORS

pproach of Health Paradigms

\ 8

GLOBAL
INFORMATIO
N SOCIETY

RECOVERY

4>
gy

° o o ° Q'%
Slide Courtesy Jean-Claude Healy, WHO




"Telemedicine System of the Fupure"

\

REMOVE YOUR SHIRT,
PRESS YOUR CHEST
RGARINST THE SLCREEN
AND COUGH.

AUTOMATED HEALTHCARE.
AV




Key Question

“Are there unique, regional
opportunities for technology
development and/or avenues of
collaboration?”



TATRC Life Cycle
Health Care Management

ccision Healthncare
Preaictives LI C; s Miult=vodality lmaging
Preventve

PointoriCare  Mobile €Communications, Ubiguitous Computing
ntelligence

RParametri Multi-Parametric Information Reference to Patient:
Baseline ana Standara‘ivieael

personalized: Iindiviaualized inerapeutics to Each Patient

To care for the chronic diseases of middle age such as
diabetes, hypertension and heart disease, TATRC focuses
on the “5 Ps” to improve the delivery of health care service.



TATRC Advanced Distributed Learning
o T

g
} PC-based Interactive
*2 VR/Multimedia

} Digitally Enhanced
Mannequins

} Virtual
Workbenches

Totgl Immersu_)n { A {wﬁ,}
Virtual Reality \)
wm‘ _;} Y

To meet multiple training needs, TATRC is actively
developing computer imaging technologies and
telecommunications to achieve the most effective

trainina no<<ihle



TATRC Homeland Defense

Disaster Relief and Emergency Medical Services

e

TATRC has developed a variety of ol WATRGTIRTGTRALOn
programs and prototypes for disaster 4@ Ngiweri

response planning, damage ‘
assessment, on-site treatment,
communications and transport.

Eﬁi}ir;.

Med Model
Simulation



TATRC Life Cycle Health Care Management

Telemedicine is the cornerstone of TATRC geriatric
care, such as the home monitoring equipment being
developed in collaboration with the Mercy Health

System to improve the management of congestive heart
failure.

Home HealthrCongestive Heart'Failure Protocol base data Collection.
Parameters: R
Blood/Pressure
Heart-Rate
ReESpIrations
Oral lemperature
Heart-and lfung
ASSessmentwitn
Stetnoscope
=0/C)

OXygen Saturation

ASSESSMENT Ol general appearance, pedal edema anad mental status
Will'be obtained througn the video camera, as Wellfas guestions
presented by the telemed nurse.




Wireless Sensor System for Water
Supply Security

soms

m Intelesense Technologies, Inc.

m Water quality management with real- time data
= System of small, inexpensive sensors
m Water & air quality measurements

m Data transmitted to central server; live data stream
anytime (e.g. GIS); system of alerts

m System deployed & evaluated Hawaii watershed




Doing Business with TATRC

m MRMC Broad Agency Announcement (BAA 05-1)

= http:/ /www.usamraa.army.mil/pages/index.cfm

m General process
= Submit pre- proposal to MRMC/TATRC
= Review for scientific and programmatic merit
= Award funding

= Project monitoring and accountability

m Broadband Medical Networking activities
= Integrated Research Team BMN
= iGRID 26-30 September, San Diego, CA
® HealthGRID


http://www.usamraa.army.mil/pages/index.cfm

Questions? More information?

m http://www.tatrc.org

m Points of Contact:

= Mary Kratz
m 734-352-7004

m mkratz@tatrc.org

Wi |

B (mkratz@umich.edu) \
® Jan M. Patterson >
m 310-574-8401 el
B patterson(@tatrc.org r—4 !‘_
A |\ .


mailto:mkratz@tatrc.org
mailto:patterson@tatrc.org

