UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 3 PROGRAM ELEMENT:  0603706N
PROGRAM ELEMENT TI TLE: Medi cal Devel opnent (Advanced)

(U COsT: (Dollars in Thousands)
PRQIECT
NUMBER & TI TLE

RO095
RO096
R2022
R2332
R2333
R2334
R2336
R2375
R2377
R2491
R2492
R2493
R2494
R2495
R2712
R2713
R2714

Tot al

Fl eet Heal th Technol ogy

Fl eet Heal th Standards

Bone Marrow Donor Registry
Mobi | e Medi cal Device

Rural Health

Bone WMarrow

Freeze Dried Bl ood

Dent al Research

Naval Bi odynam cs Lab

Naval Bl ood Research Lab

Medi cal Readi ness Tel enedi ci ne
Directly Transfusabl e Bl ood
Center for Disaster Managenent
Tel emedi ci ne

Prostate Cancer | munot herapy
| mpr oved Bone Marrow Trans

Tel er adi ol ogy

FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL

ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COVPLETE PROGRAM
2,772 3,983 4,839 4,809 4,799 4,634 4,514 CONT. CONT.

5, 393 5,429 5,271 5,418 5,409 5,379 5,279 CONT. CONT.
800 0 0 0 0 0 0 0 149, 651
1,991 0 0 0 0 0 0 0 1,991
2,905 2,984 0 0 0 0 0 0 5, 889
33,014 33, 813 0 0 0 0 0 0 145, 974
823 0 0 0 0 0 0 0 823
2,942 2,984 0 0 0 0 0 0 5,926
1,744 994 0 0 0 0 0 0 2,738
1,490 2,486 0 0 0 0 0 0 3,976
2,912 8,951 0 0 0 0 0 0 11, 863
823 0 0 0 0 0 0 0 823
969 2,984 0 0 0 0 0 0 3,953
971 0 0 0 0 0 0 0 971
0 1,491 0 0 0 0 0 0 1,491
0 1, 989 0 0 0 0 0 0 1, 989
0 2,984 0 0 0 0 0 0 2,984

59, 549 71,072 10, 110 10, 227 10, 208 10, 013 9,793 CONT. CONT.

(U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This program el enent (PE) supports the Future Naval Capability in

Var fi ghter

Protection by providi ng advanced nedi cal care to Navy and Marine Corps personnel in operational theaters and by
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BUDGET ACTIVITY: 3 PROGRAM ELEMENT:  0603706N
PROGRAM ELEMENT TI TLE: Medi cal Devel opnent (Advanced)

providing neans for force health protection from hazardous occupati onal and operational exposures. The PE also contributes to
Joi nt Support Areas including Readi ness, Support & Infrastructure, and Manpower, Personnel & Shore Training. Goals include
increasing return-to-duty rates of troops injured in conbat, enhancing personnel performance in demandi ng Fleet jobs (and the
sel ection of candidates for these jobs), reducing operationally related nmorbidity and nortality, and ensuring the physica
readi ness and safety of deployed personnel. Specific task areas include nedical care and life-saving therapies for shipboard
and battlefield casualties, blood and stemcell products and substitutes, treatnments for wounds and nultiple organ system
failure, methods for managing injuries related to extrene thermal environments, and new capabilities in field diagnostics and
medi cal support. This PE also provides validated techniques for the selection of personnel based on nedical criteria and
standards and procedures that will protect Fleet personnel during exposure to Navy and Marine Corps operational environments.
The inmpact of this PE includes inproved nedical |ogistics, safety, Service-w de standards and technol ogies. This PE al so has
supported the Navy's effort to register and match donors and conpl ete bone marrow transpl ants.

(U This Navy S&T programincludes projects that focus on or enhance the affordability of warfighting systens.
(U JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the Advanced Technol ogy Devel opnent Budget Activity
because it enconpasses design, devel oprment, sinulation, or experinental testing or prototype hardware to validate

technol ogi cal feasibility and concept of operations and reduce technological risk prior to initiation of a new acquisition
programor transition to an ongoi ng acqui sition program

(U PROGRAM CHANGE SUMVARY FOR TOTAL PROGRAM ELEMENT:

FY 1999 FY 2000 FY 2001
FY 2000 President’s Budget 68, 505 15, 064 15, 929
Appropriated Val ue - 77,064 -
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PROGRAM ELEMENT TI TLE: Medi cal Devel opnent (Advanced)

Adj ustments from FY 2000 PRESBUDG

Conparability Adjustnents to PE 0603707N -5,200 -5,600 -
Program Adj ustment to PE 0603707N - - -5,000
Congr essi onal Pl us-ups - +62, 000 -
Congr essi onal Resci ssions - - 392 -
SBI R STTR Tr ansfer -1,187 - -
Executi on Adj ustnents -2,223 - -
M nor Program Adj ustnents -32 - -723
Various Rate Adjustnents -314 - - 96
FY 2001 President's Budget Subm ssion 59, 549 71,072 10, 110

(U SCHEDULE: Not applicable

(U TECHNI CAL: Not applicable
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PROQIECT FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
NUMBER & TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWLETE PROGRAM
RO095 Fl eet Heal t h Technol ogy 2,772 3,983 4,839 4,809 4,799 4,634 4,514 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION: This project supports the Future Naval Capability in Warfighter
Protection by providi ng advanced nedical care and treatnment to Navy and Marine Corps personnel in operational theaters. The
proj ect enconpasses critical endeavors designed to enhance fleet health care, augnent field treatnment capabilities, and

i nprove nedi cal |ogistics necessary for support of Naval and Marine Corps forces and conbat casualties. Ongoing projects
focus on key bionedical and casualty-relevant areas including: (1) casualty stabilization and far-forward echelon criti cal
care; (2) blood products; (3) conmbat wounds and nultiple organ systemfailure; and (4) field diagnostics and nedi cal support
capabilities.

(U PROGRAM ACCOWVPLI SHMVENTS AND PLANS:

(U FY 1999 ACCOVPLI SHVENTS:

(U TREATMENT OF CASUALTI ES TO PREVENT HEMORRHAG C SHOCK AND COWVPLI CATI ONS ASSCCI ATED W TH COVBAT TRAUMA:

Conti nued studies that validate the feasibility and efficacy of |life sustainment and casualty stabilization
interventions. Tested nodalities that inmpact netabolic down-regul ati on and del ayed resuscitation. Denonstrated
that normal neurologic function could be restored followi ng 15 mnutes of experimentally induced cardiac arrest in
ani mal nodels. Conducted studies into the conplications of henorrhagi c shock and | ate sequel ae that nmay be
prevented with early i mune nodul ator or other interventions. Extended studies to |arge aninmal nodels. Conpleted
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initial devel opnent of inproved |ocal henostatic agents/devices -- denonstrated the effectiveness of a henostatic
dressing (based on a conplex sugar derived froma marine alga) in stopping arterial henorrhage.

(U BLOOD AND BLOOD SUBSTI TUTES: Conducted pre-clinical trials and nodifications for Food and Drug Adm nistration
approval for technol ogies that extend the refrigerated liquid storage tine for red blood cell transfusion units.
Denonstrated that red blood cells can be stored for 9.5 weeks under anaerobic conditions. Continued devel oprent
of freeze-dried red blood cell units having a mnimum of a two-year roomtenperature shelf life and ease of use

wi th i mredi ate transfusion post-rehydration. Mintained efforts to devel op inproved frozen and freeze-dried

pl atel et products wi th enhanced storage capabilities. Continued initial human studies on freeze-dried platelets.
Initiated studies to develop freeze-dried plasnma and vitrified platelets. Continued autonated processing of
frozen red blood cells to extend the post-thaw storage beyond 24 hours. Conpleted the devel opnent of a porcine
nodel for testing the toxicity of |iposonme encapsul ated henogl obi n.

(U MODULATI ON OF | MMUNE SYSTEM | N COVBAT CASUALTI ES: Conti nued devel opnent of advanced nodul ation techni ques for
cytoki nes and i nmune cell functions that inpact the cellul ar and physiol ogi cal responses of conbat casualties.
Conducted | arge animal studies to denonstrate the efficacy of cytokines in preventing conplications from conbat

rel evant trauma and henorrhage. Conpleted a study to enhance transpl ant acceptance by nodul ati on of the i mmune
response — denonstrated the successful use in non-human primates of a novel drug (“hu5C8”) that allows the inmune
systemto accept transplant tissue that normally would be rejected.

(U MEDI CAL MANAGEMENT TOOLS AND EQUI PMENT USED I N FI ELD OPERATI ONS: Devel oped interface for selected nedica

dat abases for advanced nedi cal support planning and casualty managenent. Continued validation of the

rel ati onshi ps of these databases and ensure their effectiveness in mlitary environnents. Supported devel opnent
of nodels for projecting casualty rates for various battle scenarios and war fighting intensities, upgrading
systens to current war fighting and eneny systens information. Conpleted nodel of casualty flows between echel ons
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of care and devel oped pl anning factors needed to forecast medical requirements at these echel ons and project
necessary evacuation assets incorporating terrain features into optim zation nodel s based on changi ng warfighting
scenarios and nedical support capabilities. Initiated the devel opnent of an eye oxineter for field use and
denonstrated that the device provides a reliable, non-invasive indicator of blood |oss. Conpleted effort to

i ncorporate into Mobile Medical Mnitor a database systemto capture, store, display and report data from sensors,
for multiple casualties.

(U) PHYSI OLOG CAL ENHANCEMENT OF PERFORVANCE | N M LI TARY/ EXTREME ENVI RONMVENTAL CONDI TI ONS:  Conpl eted study to
nodi fy physical training prograns to reduce training related injuries in female recruits — provided
recomendations to Marine Corps Recruit Depot, Parris Island, South Carolina (approved for inplenentation by
recruit training |l eadership). Conpleted study to access the value of intervention techniques, which preclude
hi gh-ri sk individuals from nmuscul oskel etal traunma.
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(U FY 2000 PLAN:

(U TREATMENT OF CENTRAL NERVOUS SYSTEM TRAUMA: Initiate studies in animal nodels of traumatic injury to the
central nervous system

(U TREATMENT OF CASUALTI ES TO PREVENT HEMORRHAG C SHOCK AND COWPLI CATI ONS ASSCCI ATED W TH COVBAT TRAUMA:

Continue studies that validate the feasibility and efficacy of |ife sustai nnent and casualty stabilization
interventions. Test npdalities that inpact netabolic down-regul ati on and del ayed resuscitation. Maintain studies
on the conplications of henorrhagic shock and | ate sequel ae that may be prevented with early imune nodul ator or
other interventions. Refine studies in |large aninml nodels. Conplete devel opnment of inproved |ocal henostatic
agent s/ devices. Continue studies of traumatic injury to the central nervous system Initiate the devel opnent of
a systemto produce sterile water for injection frompotable water. [This task area noves to PE 0603707N Proj ect
R0542 in FYO1.]

(U BLOOD AND BLOOD SUBSTI TUTES: Conplete pre-clinical trials and nodifications for Food and Drug Adm nistration
approval for technol ogies that extend the refrigerated liquid storage tine for red blood cell transfusion units.
Conti nue devel opnent of freeze-dried red blood cell units having a mnimum of a two-year roomtenperature shelf
life and ease of use with i mediate transfusion post-rehydration. Further the devel opnment of inproved frozen and
freeze dried platelet products with enhanced storage capabilities. Extend pre-clinical trials for freeze-dried

pl atel ets. Continue studies on the devel opment of freeze-dried plasma and vitrification of platelets. Conplete
aut omat ed processing of frozen red blood cells to extend post-thaw storage beyond 24 hours. [This task area noves
to PE 0603707N Proj ect R0542 in FYO1.]

(U MODULATI ON OF | MMUNE SYSTEM | N COVBAT CASUALTIES: Further support devel opnent of advanced nodul ati on
techni ques for cytokines and i nmune cell functions that inmpact the cellular and physiol ogi cal responses of conbat
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casualties. Continue |large animal studies to denonstrate the efficacy of cytokines in preventing conplications
from conbat relevant trauma and henorrhage. Initiate a study to rescue lethally irradi ated bone marrow cells
(using an endothelial cell culture system) and to reconstitute lethally irradi ated ani nal s.

(U MEDI CAL MANAGEMENT TOOLS AND EQUI PMENT USED I N FI ELD OPERATIONS: Continue to establish interface for sel ected
nmedi cal dat abases for advanced nedical support planning and casualty managenent. Extend validation of the

rel ati onshi ps of these databases and ensure their effectiveness in mlitary environnents. Conplete the

devel opnent of nodels for projecting casualty rates for various battle scenarios and war fighting intensities,
upgradi ng systens to current war fighting and eneny systens infornmation

(U FY 2001 PLAN:

(U TREATMENT OF CENTRAL NERVOUS SYSTEM TRAUMA: Continue aninmal studies of traumatic injury to the central
nervous system

(U MODULATI ON OF | MMUNE SYSTEM | N COMBAT CASUALTI ES: Further devel op advanced nodul ati on techni ques for
cytoki nes and i nmune cell functions that inpact the cellul ar and physiol ogi cal responses of conbat casualties.
Continue | arge animal studies to denonstrate the efficacy of cytokines in preventing conplications from conbat
rel evant trauma and henorr hage.

(U MEDI CAL MANAGEMENT TOOLS AND EQUI PMENT USED I N FI ELD OPERATI ONS: Refine interface for sel ected nedica
dat abases for advanced nedi cal support planning and casualty managenent. Finalize validation of the rel ationships
of these databases and ensure their effectiveness in mlitary environnents.

B. (U PROGRAM CHANGE SUMMARY: See Total Program Summary for Total Program El enent.
R-1 Line Item 22
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C. (U OTHER PROGRAM FUNDI NG SUMVARY: Not appl i cabl e.

(U) RELATED RDT&E:
(U PE 0601152N I n-House Laboratory |Independent Research
PE 0601153N Defense Research Sciences
PE 0602233N Human Systens Technol ogy
PE 0603707N Manpower, Personnel and Trai ni ng Advanced Technol ogy Devel opnent
0604771N Medi cal Devel opnent
PE 0602787A Medi cal Technol ogy

(
(
(
E
( PE 0603002A Medi cal Advanced Technol ogy

& ceeccee
T
m

(
D. (U) SCHEDULE PRCFILE: Not applicable.

This programis coordi nated through the Arned Services Bi onedi cal Research Eval uati on and Managenent Conmittee.

(U COST: (Dollars in thousands)

PROQIECT FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
NUMBER & TI TLE ACTUAL ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE ESTI MATE COWLETE PROGRAM
RO096 Fl eet Heal th Standards 5, 393 5,429 5,271 5,418 5,409 5,379 5,279 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project supports the future Naval capability in Warfighter
Protection by providing means for force health protection from hazardous occupati onal and operational exposures. The project
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devel ops valid nedi cal standards for selection, training, and retention, reduces attrition and injury, and enhances personne
performance in Navy operational environments.

(U PROGRAM ACCOWVPLI SHMVENTS AND PLANS:

(U FY 1999 ACCOVPLI SHVENTS:

(U UNDERSEA MEDI CI NE, DI VER DECOVPRESSI ON, AND OXYGEN TOXI CI TY: Conti nued devel opnent of progranms to enhance the
safety of Navy divers/submariners. ldentified that linbic structures are areas of the brain associated with high-
pressure oxygen seizures; this information will facilitate the devel opnent of prevention drugs. Conpleted
devel opnent of biochem cal deconpression technol ogy to accel erate deconpression with hydrogen. Technol ogy
devel oped wit hin bi ochem cal deconpression produced two patents. State-of-the-art review on bioeffects of

underwat er bl asts on human divers conpleted. Research on skull resonant frequencies resulting fromlow frequency
sonar exposures provided gui dance on danmage ri sk thresholds for central nervous system effects.

(U DELI VER GUI DELI NES: Provided recomendati ons for use of bionmedi cal countermnmeasures to counteract performance
decrements associated with sustained operations. Exploited current technol ogy for evaluation of stinulant
effects, susceptibility to sleep loss, and fatigue-related inpairment. Fielded guidance for use of specific

phar macol ogi cal agents during sustai ned operations. Collected and anal yzed data on injuries resulting from snal

boat operations at SBU12 and SBU22 -- results show substantial reduction in operational readi ness. Quidance
devel oped on the use of nutritional and ergogenic supplenents for Navy and Mari ne Corps special operations
per sonnel

(U MEDI CAL STANDARDS FOR SELECTI O\ Began val idation of an integrated, updated database of nedical conditions
associ ated with, or precluding, service.
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(U ENHANCED HUVAN PERFORMANCE: Fi el ded a nodel of the physical and perceptual stress of shipboard firefighting
Provi ded gui dance for use of existing Physiological Heat Exposure Limts (PHEL) for wonen, including use of ice
vests for mcroclimte cooling. Extended investigation of operational inpact of photorefractive keratectony
(PRK). Continued devel opnment of occupational physical standards for sustained operations. Further devel oped
means to reduce neck and back injuries in Naval aviators.

(U AVI ATI OV SPATI AL DI SORI ENTATI ON ATTRI TI ON AND | NJURY REDUCTI ON: Conti nued programin identification and
prevention of aircraft m shaps due to spatial disorientation, human performance and human factors probl ens.

(U REDUCE ATTRI TI ON AND | NJURY RELATED TO HAZARDOUS MATERI ALS: Initiated devel opment of criteria for evaluating
direct-reading instruments for detecting and quantifying airborne toxic chem cals aboard ship to ensure that, as

state-of-the-art sensors and devices are devel oped, there will be a generally-recogni zed net hodol ogy, acceptabl e

to Federal regulatory agencies, for evaluating their precision and accuracy.

(U REDUCE ATTRI TI ON AND | NJURY RELATED TO TOXICITY: Identified nechanisns of action for sel ect neurotoxicants;
results used to devel op the Neuronol ecul ar Toxicity Assessment System (NTAS), a nolecular-level set of tests that
can assess possi ble performance deficits caused by exposure to hazardous materials.

(U REDUCE ATTRI TI ON AND | NJURY RELATED TO TOXI Cl TY/ SHI PBOARD FI RES: Devel oped capability to neasure particle-
vapor interactions of snoke and nmeasure their effects upon pul nonary function. Initiated devel opnment of biomakers
(enzynme and cytokines) that can be used to identify the onset of acute respiratory distress syndronme (ARDS)

(U HEALTH PROMOTI ON; REDUCTI ON OF M LI TARY ATTRI TI ON AND I NJURY: Delivered guidelines for health pronotion and
physi cal readi ness of active duty personnel. Initiated study to evaluate dietary interventions to reduce |oss of
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(Y)

PROGRAM ELEMENT TI TLE: Medi cal Devel opnent (Advanced) PRQIECT TITLE: Fleet Health Standards

bone mineral density in physically active females. Conducted a feasibility study to assess the value of nicotine
repl acenent therapy for Navy recruits who were snokers prior to enlistnent.

(U RADI O FREQUENCY (RF) RADI ATI ON EXPOSURE EFFECTS ( REDUCE ATTRI TION AND I NJURY): Conpl eted conput ati ona
dosi netry nodel of radiofrequency (RF)-induced current. Used nock-up shipboard topside to eval uate RF-induced
body and linb currents; utilized results to develop criteria for exposure standards and gui deli nes.

FY 2000 PLAN:

(U UNDERSEA MEDI CI NE, DI VER DECOVPRESSI ON, AND OXYGEN TOXI CI TY: Continue devel opment of prograns to deliver
products that enhance the safety and effectiveness of Navy divers/submariners and extend the operational envel ope
by permtting extended use of hyberbaric oxygen, faster deconpression procedures, |onger bottomtinme, and

subnersed rescue operations. Initial identification of pharmacol ogi cal agents to reduce incidence of
deconpressi on sickness. Start procedural interventions concerned with blood flow for protection agai nst oxygen
toxicity. Initiate study of sonar |ow frequency sound effects on biol ogical function

(U DELIVER GUI DELI NES: Continue to provide reconmendations for use of bionedical counternmeasures to counteract
performance decrenments associ ated with sustained operations. Further exploit current technol ogy for evaluation of
stinmulant effects, susceptibility to sleep loss, and fatigue-related inpairment. Conplete guidance for use of
speci fic pharmacol ogi cal agents during sustai ned operations.

(U MEDI CAL STANDARDS FOR SELECTION:  Extend fielding of an integrated updated dat abase of nedical conditions
associ ated with, or precluding, service. Continue validation
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(U ENHANCED HUVAN PERFORMANCE: Continue to field a nodel of the physical and perceptual stress of shipboard
firefighting. Conplete guidance for use of existing PHEL for wonmen, including use of ice vests for microclimte
cooling. Refine investigation of operational inmpact of PRK.  Miintain devel opnment of occupational physica
standards for sustained operations. Continue study concerning reduction of neck and back injuries in Naval
avi at or s.

(U AVI ATI OV SPATI AL DI SORI ENTATI ON ATTRI TI ON AND | NJURY REDUCTI ON: Maintain programin identification and
prevention of aircraft m shaps due to spatial disorientation, human performance and human factors probl ens.
Initiate an effort to apply, to large surface areas, the sound-attenuating technol ogy devel oped for the aviation
environnent. Begin studies on an advanced treatnent for hearing | oss/inner ear disorder. Begin the devel opnent
of a digital anthroponorphic video-imgi ng device as a conputer-based nethod for anthroponetric screening of

avi ati on candi dat es.

(U REDUCE ATTRI TI ON AND | NJURY RELATED TO HAZARDOUS MATERI ALS: Continue devel opnent of criteria for eval uating
direct-reading instruments for detecting and quantifying airborne toxic chenmicals (aboard ship and in the field
and work environnments) to ensure that, as state-of-the-art sensors and devices are devel oped, there will be a
general | y-recogni zed net hodol ogy, acceptable to Federal regul atory agencies, for evaluating their precision and
accuracy.

(U REDUCE ATTRI TI ON AND | NJURY RELATED TO TOXICI TY: Conduct application testing of mlitary-rel evant chem cal s
utilizing the NTAS, a nolecular |level set of tests that can assess possible performance deficits caused by
exposure to hazardous materials. Upon conpletion of final validation studies, transition Neuronol ecular Toxicity
Assessnment Battery (NTAB) to toxicology |aboratories for testing of navy materials as part of the Health Hazard
Eval uati on program
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(U REDUCE ATTRI TI ON AND | NJURY RELATED TO TOXI Cl TY/ SH PBOARD FI RES: Devel op real -ti ne neasures of acute response
and hypersensitivity, and other nmeasures of permanent danage, fromcertain snoke and fire gases and incorporate
theminto experinental nodels. Develop predictive nodels of aerosol |ung deposition and cl earance,

car boxyhenogl obin formation (bi omarker), and changes in lung ventilation.

(U HEALTH PROMOTI ON; REDUCTI ON OF M LI TARY ATTRI TI ON AND I NJURY: Conpl ete data analysis to devel op predictive
medi cal nmodels for injury in Marine Corps recruits for the reduction of risk of stress fractures and

muscul oskel etal injuries. Initiate a study of heart rate variability associated with sinulated conbat stress.
Complete efforts on real -tine nedical supply nodeling/requirenents on Navy ships. Conplete the effort to assess
medi cal requirenents to support Qperational Maneuver fromthe Sea.

(U) PHYSI OLOG CAL ENHANCEMENT OF PERFORVANCE | N M LI TARY/ EXTREME ENVI RONVENTAL CONDI TIONS: Initiate studies to
devel op predictors and preventive interventions for traumatic and exercise related injuries anong shi pboard
personnel during deploynent. Initiate studies to establish performance standards and training guidelines for
Mlitary Operations in Uban Terrain (MOUT), which optimze performance and m ni m ze nuscul oskel etal injury.
Further the evaluation of dietary interventions to reduce |oss of bone mneral density in physically active

f emal es.

(U RADI O FREQUENCY RADI ATI ON EXPOSURE EFFECTS ( REDUCE ATTRI TI ON AND | NJURY): Conpare and val i date nockup
exposures and nodel s to RF-induced currents agai nst actual shipboard exposures. Evaluate chronic health effects
of RF-induced body and linb currents from topside shi pboard exposures.

(U FY 2001 PLAN:
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(U UNDERSEA MEDI CI NE, DI VER DECOVPRESSI ON, AND OXYGEN TOXICI TY: Maintain prograns to deliver products that
enhance the safety of Navy divers/submariners and extend the operational envel ope by pernitting extended use of
hyber bari c oxygen, faster deconpression procedures, |onger bottomtine, and submersed rescue operations.

-~ (U DELIVER GUI DELI NES: Provide recommendations for use of bionmedi cal counterneasures to counteract perfornmance
decrements associated with mlitary operations. Conplete studies on evaluation of stimulant effect and provide
gui dance. Continue to exploit current technology for evaluation of methodol ogies to inprove inpaired operational
performance due to stress and fatigue. Initiate devel opment of nmeasurenment tests for assessment of performance of
Navy/ Mari ne Corps personnel in operational environments.

(U MEDI CAL STANDARDS FOR SELECTI ON:  Maintain extended efforts to field an integrated updated database of nedical
conditions associated with, or precluding, service. Continue validation efforts.

(U ENHANCED HUVAN PERFORMANCE: Continue to field a nodel of the physical and perceptual stress of shipboard
firefighting. Further refine investigation of operational inmpact of PRK  Continue devel opnment of occupati onal
physi cal standards for sustained operations. Finalize study concerning reduction of neck and back injuries in
Naval avi ators.

(U AVI ATI OV SPATI AL DI SORI ENTATI ON ATTRI TI ON AND | NJURY REDUCTI ON: Conti nue programin identification and
prevention of aircraft m shaps due to spatial disorientation, human performance and human factors probl ens.
Maintain effort to apply, to |l arge surface areas, the sound-attenuating technol ogy devel oped for the aviation
environnent. Perform additional studies on an advanced treatnent for hearing | oss/inner ear disorder. Continue
t he devel opnent of a digital anthroponorphic video-inmagi ng device as a conputer-based nmethod for anthroponetric
screening of aviation candi dates.
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(U) REDUCE ATTRI TI ON AND | NJURY RELATED TO HAZARDOUS NMATERI ALS/ PHYSI CAL AGENTS: Conpl ete devel opment of criteria
for evaluating direct-reading instrunments for detecting and quantifying airborne toxic chemcals; field-test new
nmet hodol ogy for evaluating their precision and accuracy using one or nore newtechnol ogy sensors. |f successful,
submt to appropriate Federal regulatory agency recomendi ng adoption. Initiate studies conparing use of evoked
ot oacoustic em ssions with pure-tone audionetry for screening for tenmporary and pernmanent hearing | osses in

Fl eet/ Fl eet Marine Force personnel .

(U REDUCE ATTRI TI ON AND | NJURY RELATED TO TOXICI TY: Conplete application testing of mlitary-rel evant chenicals
utilizing the Neuronol ecul ar Toxicity Assessnent System (NTAS), a nol ecul ar-1evel set of tests that can assess
possi bl e perfornmance deficits caused by exposure to hazardous materials. Initiate devel opment of a clinical set
of tests based on the NTAS that can be validated agai nst the previously devel oped Neuronol ecul ar Toxicity
Assessnment Battery (NTAB) and used eventual ly for nedical surveill ance exam nations of exposed personnel.
Initiate assessnment of second-order el ectroencephal ogram nmeasures for evaluating effects of neurotoxicants and

i ncorporation into NTAB to enhance predictive capability.

(U) REDUCE ATTRI TION AND | NJURY RELATED TO TOXI CI TY/ SH PBOARD FI RES: Conplete real-time neasures of acute
response and hypersensitivity, and other neasures of permanent damage, fromcertain snoke and fire gases; conplete
devel opnent of experinmental response nodels, and of predictive pharnmacokinetic nodels of aerosol |ung deposition
and cl earance, carboxyhenogl obin formati on (bi omarker), and changes in lung ventilation. |Initiate pharnacodynan c
nodel i ng of fire/snoke aerosol interactions with identified |ung bi omarker(s) to enhance predictive value of Acute
Respiratory Distress Syndronme (ARDS) nodel .

(U) PHYSI OLOG CAL ENHANCEMENT OF PERFORVANCE | N M LI TARY/ EXTREME ENVI RONVENTAL CONDI TIONS: Initiate studies to
devel op predictors and preventive interventions for traumatic and exercise related injuries anong shi pboard
personnel during deploynent. Initiate studies to establish performance standards and training guidelines for
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Mlitary Operations in Urban Terrain (MOUT), which optimze performance and m ni m ze nuscul oskel etal injury.
Continue study to evaluate dietary interventions to reduce |oss of bone mneral density in physically active
femal es.

(U RADI O FREQUENCY RADI ATI ON EXPCSURE EFFECTS (REDUCE ATTRI TI ON AND | NJURY): Conpl ete validati on of RF-induced
currents nodel s agai nst actual shipboard exposures. Conplete evaluation of chronic health effects of RF-induced
body and linmb currents fromtopsi de shi pboard exposures. Initiate dosinmetry nodeling for realistic operational RF
exposur es.

B. (U PROGRAM CHANGE SUMMARY: See Total Program Summary for Total Program El enent.

C. (U OTHER PROGRAM FUNDI NG SUMVARY: Not appl i cabl e.
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(U) RELATED RDT&E:
PE 0601152N | n-House Laboratory Independent Research
PE 0601153N Defense Research Sciences
PE 0602233N Hunman Systens Technol ogy
PE 0603707N Manpower, Personnel and Trai ni ng Advanced Technol ogy Devel opnent
PE 0604771N Medi cal Devel opnent
0602787A Medi cal Technol ogy
PE 0603002A Medi cal Advanced Technol ogy
PE 0602202F Human Ef fecti veness Applied Research

(
(
(
(
(
(
E
( PE 0603231F Crew Systens and Personnel Protection Technol ogy
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This programis coordi nated through the Arned Services Bi onedi cal Research Eval uati on and Managenent Conmittee.

D. U SCHEDULE PROFILE: Not applicable.
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