


and/or development tasks that show great promise for 
a rapid transition to a challenging science or engineering 
task sponsored by a government organization. The report 
of the APL Biomedical Research and Health Care Sys
tems Development Action Team suggests that this project 
area has an enormous growth potential at APL. 

Advances in biomedical instrumentation can help 
answer the national demands to reduce cost and increase 
quality and accessibility of health care. Moreover, ad
vanced biomedical instrumentation is a particular need of 
the military services. The close association of APL and 
JHMI and the past collaborations in biomedical instru
mentation provide an established framework to undertake 
new and larger-scale projects. Biomedical instrumenta
tion development is also consistent with APL strategic 
directions. The main technological elements required for 
many biomedical instrumentation projects include elec
tronics, electromechanical systems, telecommunication, 
optics, sensors, signal and image processing, and algo
rithms and software development. The technologies in
volved in biomedical instrumentation are important to 
APL's DoD-sponsored projects, and, indeed, a major 
emphasis is to serve military medical needs. 

Tasks leading to devices and signal processing for 
minimally invasive technologies are of particular interest 
to the Biomedical Devices and Instrumentation 
Project. The project consists of a few tasks selected on 
their merits with respect to medical need, strengths of the 
investigations and medical collaboration, and potential 
for transition to formal, direct funding. Direct funding 
may come through many channels, including the recently 
formed Maryland Health Care Alliance. Biomedical in
strumentation is also a good candidate for opportunities 
in dual-use and technology transfer, and, by definition, 
it involves hands-on prototype development. Typically, 
these instruments would be installed at JHMI, evaluated, 
and further developed over several years. Health care 
products form one of the most effective avenues for de
veloping good community and public relations. 

Biomedical research fulfills parts of the mission of 
the Laboratory by providing the staff with the opportu
nity to do basic and applied research in this area of 
obvious national importance, and by fostering participa
tion in the educational mission of the University through 
mentoring and the part-time master's program in engi
neering and applied physics of biomedicine. Some of 
the current research is directed at medical problems 
unique to the military environment, and, moreover, 
techniques developed in biomedical research often have 
direct application to other military problems. By its 
nature, biomedical research encourages interdivisional 
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collaborations at the Homewood and East Baltimore 
campuses, the importance of which is recognized at all 
levels of the University. Biomedical research is per
formed by small research teams whose efforts are guid
ed by a principal investigator. Currently, active outside 
funded programs include corneal structure studies 
(funded by NIH, AMRDC, the Army Environmental 
Hygiene Agency, and an Alcon Honorary Award), neu
rophysiological and psychophysical investigations of 
pain (funded by several NIH grants, one of which re
ceived an honorary J avitz Award), and studies of retinal 
perfusion (which also received an Alcon Award). An 
essential ingredient for success is active encouragement 
and participation by the appropriate department at 
JHMI. Currently, there is strong support for new collab
orative programs at the School of Nursing and in the 
Departments of Radiology, Biomedical Engineering, 
Urology, and Orthopedics at the School of Medicine. 

The primary goal of the tasks in the Biomedical 
Research and Development Project is to use engineer
ing and physical sciences approaches on problems of 
importance to the medical community, especially those 
of importance to our colleagues at JHMI. Investigations 
that establish long-term collaborations that show great 
promise for being funded by external agencies receive 
special emphasis. Each participant is expected to write 
one or more proposals to external agencies per year. 
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