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INTRODUCTION 

The Biomedical Engineering Task Force (BETF) was established with the pur
pose of recommending steps to be undertaken by the University to establish 
an internationally recognized Center of education and research in biomedical 
engineering commensurate with the significant and sophisticated level of 
biomedical engineering activity in this region. Previous studies have clearly 
indicated that with a combined and directed effort the University (particularly 
the Medical School and Institute of Technology) in cooperation with industry, 
could substantially enhance education and research in biomedical engineer
ing in the State of Minnesota. Development of a Center dedicated to excellence 
in Biomedical Engineering education and research, will provide: 

1. A facility capable of supporting, promoting, and expanding the 
existing interdisciplinary biomedical research and educational 
activities at the University. 

2. A focal point for industry· University cooperation in accelerating 
the process of taking new technology from the laboratory to the 
commercial setting for the benefit of patients. 

3. A site capable of facilitating involvement of industrial person· 
nel in University educational programs on a wide range of levels. 

4. Easier access by both University and industrial personnel to 
specialized testing services and laboratory facilities, particularly 
for the clinical testing of potentially useful products in a critical 
academic environment. 

5. An incubator for the concepts, expertise, and new technology 
which lead to the development of new products, new companies, 
and additional employment opportunities. 

Currently, numerous faculty members from a variety of University depart
ments are already engaged in a wide variety of biomedical engineering related 
activities (see brief summary of some of these activities, Appendix). In addi
tion, more than 300 firms in the State of Minnesota are involved in industrial 
activity encompassing a broad range of biomedical engineering technologies. 
A strong base of collaborative ties already exists between University re
searchers and many of these industrial firms. Therefore, given this substan
tial existing foundation of expertise and cooperation, there is little doubt that 
with leadership and commitment from the University and State of Minnesota, 
a Biomedical Engineering Center at the University of Minnesota will rapidly 
become a focus for outstanding research and education in the biomedical 
engineering sciences. 
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FOCUS OF THE BIOMEDICAL ENGINEERING CENTER 

The BETF members propose that the Biomedical Engineering Center at the Univer
sity of Minnesota be a highly visible entity dedicated to excellence in teaching, 
research, and service. further, that based on a long-term commitment from the 
University and the State of Minnesota to sustaining and expanding biomedical 
engineering expertise in this area, a direction should be set such that the Univer
sity of Minnesota Biomedical Engineering Center becomes an internationally recog
nized "center of excellence" within 10 years. The following elements appear essen
tial for achieving this goal: 

1. Research: The Biomedical Engineering Center will have a principal responsibility 
to support and facilitate fundamental and applied research in the broad field of 
biomedical engineering. The international stature of the Center will depend 
primarily on the quality of its research programs. The Director of the Center, by 
virtue of reputation and academic interest, will influence the direction of research. 
A Scientific Council will be established to advise the Director on matters of 
research direction. 

Promotion of research by the Center will be best served if the following condi
tions are met: 

a. The Center incorporates a faculty, a portion of whom will be supported in part 
by 4 or 5 endowed chairs awarded on the basis of 4 to 6-year renewable terms. 
Individuals appropriate for faculty positions will initially be nominated by tradi
tional University departments and/or industrial concerns. Endowed chairs will 
be awarded on a competitive basis, and renewal of an endowed chair term would 
be based upon excellence of the individual's contribution to the goals of the 
Center. 

The primary responsibility for all faculty members will be research and educa
tion; also there will be a significant contribution to consulting. It is expected 
that University faculty members and adjunct professors who are already 
members of the Biomedical Engineering graduate program will serve as the 
"core" of the Center's ultimately larger faculty. The Biomedical Engineering 
Center will also comprise a wide variety of individuals from University and in
dustry who are not presently members of the Biomedical Engineering faculty. 
All faculty members will have established reputations relevant to biomedical 
engineering research and be capable of both continuing their research interests 
and serving as an educational resource. Selection of faculty members is 
discussed briefly below, with the precise mechanism for selection to be deter
mined at a later date. 

b. The Biomedical Engineering Center will be directed in such a manner as to 
preserve the autonomy of individuals conducting research in the area of 
biomedical engineering within the present University of Minnesota graduate 
program. These individuals provide an existing nucleus of research talent upon 
which the Center will build. In addition, through support of graduate and 
postdoctoral assistantships and traineeships the Center will be able to develop 
and maintain both a mechanism for attracting broader faculty interest in the 
Center's research activities and a method of overseeing the selection and quali
ty of course work available to the Biomedical Engineering graduate programs. 
A broad based Scientific Council will be utilized to oversee and govern the 
Center's funding of education and research. 
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2. Education: The Center will support and supplement the existing graduate pro
grams in Biomedical Engineering and the Biophysical Sciences but not replace 
these programs. Existing programs have specific academic and scholastic goals 
which will be encouraged and facilitated by the Center's access to training grants, 
expertise (both from within the University and from industry), and an array of 
research support services and equipment. A focus on academic excellence is 
critical to the success of the Center. 

The Biomedical Engineering Center. as part of its educational program will serve 
the educational needs of industry both by facilitating access to undergraduate 
and graduate education in Biomedical Engineering and by being a focal point 
for changing educational needs. The feasibility of part-time enrollment and off
hour classes should be considered. 

The Center will serve to attract ongoing governmentaL industriaL and private 
foundation financial support for continuing education programs and for the 
undergraduate and graduate education of industrial workers. Both the excellence 
of educational programs, and the accessibility of these programs by University 
students and industrial personnel are major concerns. 

The Center's educational goal will also be directed towards development of an 
informational resource center that publishes and distributes information about 
ongoing educational programs and research. A periodic report and a regular 
calendar identifying biomedical engineering activities of the Center. within the 
various University units and taking place at associated industrial sites, will both 
identify the Center as a major factor in biomedical engineering education and 
increase its visibility in the region, and ultimately both nationally and 
internationally. 

The Center will act as a regular sponsor of biomedical engineering and biophysical 
science seminars currently sponsored by the Graduate School, the Institute of 
Technology, the Medical School and industry. Such seminars will be presented 
by both the members of the Center as well as by visiting authorities. The seminars 
will act as a focus for the Biomedical Engineering Center's educational activity, 
and will enhance its visibility. 

The Biomedical Engineering Center, through funding from government, industry, 
foundations, and individuals, will sponsor undergraduate, graduate and post
doctoral assistantships and traineeships for students in biomedical engineering 
and related fields. The assistantships and traineeships should be competitive and 
quality oriented. A Scientific Council of the Center. comprised of faculty from the 
University and industry, and perhaps outside consultants is recommended in 
order to oversee this process. 

3. Resource I Service: The Biomedical Engineering Center at the University of Min
nesota will provide a service to the wide variety of biomedical engineering firms 
not only in this community but ultimately worldwide. Enthusiastic industrial sup
port for such service activities will result in a potential financial benefit to the 
Center which can be used for support of education and research under Center 
sponsored programs. 
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Examples of the manner in which the Center may be useful to industry are indicated 
below: 

a. The Biomedical Engineering Center will serve as a focal point for the develop
ment of new technologies and the adaptation of these new technologies into 
commercially viable products which ultimately will both be of benefit to pa
tients and will maintain the health of the populace. As a natural spinoff of these 
activities, the Center will act as a nucleus for the formation of new biomedical 
engineering companies in this region, and consequently will be an incubator 
for new and enhanced employment opportunities. 

b. The Center will provide access to experts who are available for consultation 
on a wide variety of problems with immediate interest to industry. further, the 
Center can facilitate accomplishment of industrial research projects by pro
moting joint research programs utilizing both University and industrial per
sonnel and facilities. Further, the Center will encourage and possibly support 
a number of student interns and graduate and postdoctoral fellows with train
ing grants doing research projects directed toward identified industry-related 
problems. It is crucial, however, that the latter endeavors should not be to the 
exclusion of basic research programs. 

c. The Center will provide a visible focal point for attracting faculty who are do
ing the basic research which may become the basis for biomedical engineer
ing projects and products of the future. These faculty, through their educa
tional endeavors, will provide industry a "window" on areas of research which 
may ultimately have practical application in product development and improve
ment. In many instances these faculty members may be a part of the off-campus 
industrial community, necessitating a commitment from industry for free in
terchange of ideas. 

d. The Center will provide a common meeting place and clearinghouse through 
which biomedical engineers and the medical community can interact. facilita
tion of interaction of these groups through the Center's publications, seminars, 
colloquia, etc. will permit identification of important problems to be addressed 
from an engineering approach. Interaction at this level will ultimately promote 
collaboration on problems of mutual interest. 

e. The Center can be a focus for training undergraduate, graduate and post
doctoral graduate students in biomedical engineering fields. In large measure 
such students may be derived from industrial firms anxious to provide their 
staff experience with clinical health care problems and/or with advancement 
in engineering technologies. Potentially, Masters and Ph.D. thesis topics could 
come from industry, thereby permitting academic research to benefit industrial 
programs directly. 
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BIOMEDICAL ENGINEERING CENTER · FACILITIES 

1. Immediate Physical Plant: The BETF was unanimous that a successful 
Biomedical Engineering Center must have a defined and readily identifiable space 
{preferably a building) containing administrative offices, offices for full-time facul
ty, laboratories and classroom facilities. It is crucial that this building be physical
ly close in proximity to both The University of Minnesota Hospital and Clinic, and 
to the Institute of Technology. A location on the University of Minnesota campus 
was deemed critical, and convenient access to the Center for University and in
dustrial personnel was agreed to be an important consideration. Availability of 
parking for faculty (and in particular those who commute from industrial 
laboratories) and visitors to the Center must be arranged and should be close 
at hand. 

Consideration should be given to permitting the faculty of the Biomedical 
Engineering Center, by means of collaboration with appropriate medical person
nel, access to an identified Clinical Studies Unit within The University of Minnesota 
Hospital. The Clinical Studies Unit, which has been proposed separately and which 
will operate independent of the Center, may comprise both inpatient and outpa
tient facilities. Clinical research programs carried out through the Biomedical 
Engineering Center will strongly contribute to the utilization of a Clinical Studies 
Unit. A clinical unit of this type would be attractive for clinical research and 
development within a rigorous academic environment, and would permit industry 
to identify a visible facility, accessible to the Biomedical Engineering Center facul
ty (in association with appropriate medical personnel), which is directed toward 
the development and testing of new drugs and advanced biomedical devices. 

2. Extended Physical Plant: The Biomedical Engineering Center will be responsi
ble for supporting biomedical research, development and testing in a wide varie
ty of laboratories and clinical settings throughout the University of Minnesota 
campus and at industrial sites. In certain instances it may be desirable to iden
tify laboratories funded through the activities of the Center, but which are more 
reasonably established at a remote location, to be part of the Biomedical Engineer
ing Center. In these instances, the visibility of the Biomedical Engineering Center 
may be of importance in establishing and funding specialized laboratory facilities. 

The Center's ability to attract recognized researchers from around the world (as 
well as locally) and the effectiveness of its research and education programs will 
depend strongly on the infrastructure maintained by the Center, and will require 
a continuing long-term commitment by the State and University to its success. 
With appropriate support, the contributions of the affiliated departments and 
laboratories will be explored to assure individual researchers the best support 
available (e.g., computer aided design of experiments and equipment, chemical 
assays, electron microscopy, genetic engineering, etc.) 

3. Industrial Laboratories: The Biomedical Engineering Center will play a role in 
funding graduate and postdoctoral trainees and research projects which may be 
carried on at off-campus industrial laboratory sites. It is not anticipated that the 
physical plant in such laboratories would be supported by funding from the 
Biomedical Engineering Center, but cooperative arrangements in the use of highly 
specialized and expensive instrumentation should be considered. 
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BIOMEDICAL ENGINEERING CENTER · 
ORGANIZATIONAL STRUCTURE 

The University of Minnesota Biomedical Engineering Center will be an inter-faculty 
entity sponsored by both the Institute of Technology and the School of Medicine. 
However, faculty members may come from an even wider range of academic units. 
The members of the Center will maintain faculty positions and responsibilities as 
appropriate in already existing University units. The proposed organizational struc
ture of the Biomedical Engineering Center is depicted graphically on the attached 
figure. An overview of the selection criteria for the responsibilities of the various 
elements of the Biomedical Engineering Center organization are as follows: 

I. Policy Board: The Policy Board will consist of nationally recognized scientific 
and community leaders. It will have voting representatives from the academic, 
industriaL and governmental sectors. It is anticipated that the Policy Board will 
be chaired by the Vice President of Academic Affairs of the University of Min
nesota. The Deans of the Institute of Technology, Graduate SchooL School of 
Medicine, and the Director of the Biomedical Engineering Center will be exofficio 
non-voting members. This board establishes the philosophy, the goals and the 
long-range (5-10 year) policy for the Biomedical Engineering Center. 

2. Administrative Council: The Administrative Council of the Biomedical 
Engineering Center will be made up of representatives of the Center's faculty, 
as well as prominent leaders from industry, business and the community. The 
Council's principal role will be to advise and assist the Director of the Center 
(see below) in financial administration and funding, and general managerial pro
blems. It is anticipated that the Deans of the Institute of Technology, the School 
of Medicine and the Graduate School will be members, with the Dean of the 
School of Medicine acting as chairman. Further, it is recommended that a pro
minent representative of the School of Management be a member of this Council. 

3. Scientific Council: The Scientific Council of the Biomedical Engineering Center 
will propose faculty members for the Center's faculty, will advise and assist the 
Director of the Center in matters of overall scientific direction, and will screen 
and evaluate Center sponsored scientific activities (including educational ac
tivities, grant review, and scientific quality control). 

It is expected that the Scientific Council will be comprised of representatives 
of the Center's faculty, as well as recognized authorities in various fields of 
biomedical engineering research from around the nation. The Scientific Coun
cil should be internationally recognized for the caliber of its members. 

4. Director: The Director of the Biomedical Engineering Center will be an individual 
with an established reputation in biomedical engineering research. This in
dividual will also have managerial skills in order to direct the emergence and 
growth of the Biomedical Engineering Center. The Director will have 
demonstrated a broad overview of the wide range of biomedical engineering ac
tivities, and should be sympathetic to the critical element of University I Industry 
cooperation required for the success of this Center. 

It is anticipated that the Director will continue to undertake research activities 
and through these activities will influence the direction of the Center's research. 
However, it is crucial that the Director be capable of overseeing the efforts of 
a wide variety of research ancl service to industry, and be capable of supporting 
the independent activities of a diverse group of self-directed individuals. 
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The Director will play a principal role in the selection of the Center's faculty. In 
addition, the Director will be primarily responsible for overseeing the education, 
research, and service functions of the Center. It may be reasonable to assume 
that responsibilities for the service function of the Center will require the efforts 
of an Associate Director whose primary responsibility is directed toward main
taining close ties with the industrial base of this Center. 

The Director (and Associate Director) will make use of the Administrative Coun
cil for advice and assistance in matters of Center management. In addition, the 
Director will be assisted and advised by the Scientific Council on matters related 
to faculty appointments, overall research direction, selection of Center sponsored 
scientific programs, and selection of Center sponsored grants and traineeships, 
etc. 

5. Associate Director The Associate Director will be an administrative position, 
not directly involved in research. However. it is crucial that the Associate Direc
tor be familiar with the wide range of basic research, developmental research, 
and clinical research required by industry. The effectiveness of the Associate 
Director in promoting these programs will have a substantial impact on the fund
ing available to the Center and consequently the ability of the Center to sponsor 
education and research programs. 

6. Faculty 

A. Endowed Positions: The BETF consensus is that 4-5 endowed (and possibly 
'named') faculty chairs be made available to the Biomedical Engineering 
Center. These chairs will be filled by the Scientific Council with approval of 
the Director of the Center and the Administrative Councils. Individuals selected 
for these chairs must have demonstrated excellence in education and research, 
and be nationally /internationally recognized for their contributions in these 
areas. The activities encompassed by the individuals selected for endowed 
chairs will provide a strong basis of activities for the Center. Faculty members 
of the Biomedical Engineering Center who hold endowed chairs will maintain 
academic appointments in appropriate existing University departments and 
therefore must fulfill the requirements for positions in those units as well as 
within the Center. Such faculty will hold the academic rank appropriate to their 
activities in their 'home' department and will also carry the designation 
'Member' or perhaps 'Fellow' of the University of Minnesota Biomedical 
Engineering Center. Outstanding members of the Center's faculty may be 
designated 'Senior Member' or 'Senior Fellow' as deemed appropriate by the 
Director and Scientific Council. 

B. Non-Endowed Faculty Positions: The majority of Biomedical Engineering 
Center faculty will be comprised of individuals from existing University units 
and from industry. Present faculty members in Biomedical Engineering will 
serve as the 'core' of this group. University faculty members will continue to 
carry their principal academic appointment from their 'home' unit and in ad
dition be named 'Member' or 'Fellow' of the University of Minnesota Biomedical 
Engineering Center. Members of the faculty from industry will be named 
'Member' or 'Fellow' of the University of Minnesota Biomedical Engineering 
Center. and in addition will have and maintain an adjunct academic appoint
ment in an appropriate 'home department'. 

All Faculty members will be appointed by the Director with the advice and 
assistance of the Scientific Council. 
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7. Students: A principal goal of the Biomedical Engineering Center is to facilitate 
the education of graduate, and postdoctoral students in biomedical engineering 
science. Under the direction of the Center's Director, and with the advice and 
assistance of the Center's Scientific CounciL assistantships, traineeships and 
research projects will be sponsored by the Center. In addition, utilizing the 
Center's capability as an informational resource on biomedical engineering ac
tivities in industry and at the University, the Center will facilitate interaction and 
collaboration between students and faculty members. By virtue of the Center's 
capability to direct research funds, training grants, and faculty expertise, the 
Biomedical Engineering Center should provide a powerful force for encouraging 
a wide range of biomedical engineering research and development both on cam
pus and at industrial laboratory sites. 

8. Administrator: It is anticipated that an Administrator (and certain office staff), 
directly responsible to the Director of the Center, will be required for day-to-day 
management of the Center's business activities. 
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FUNDING 

Establishing a Biomedical Engineering Center at the University of Minnesota, with 
the expectation that the Center will become an internationally recognized institute, 
necessitates major investment. A strong commitment from the State of Minnesota 
and the University in favor of developing and maintaining a Center of excellence 
is mandatory. The BETF is unanimous in this regard. A strong effort needs to be made 
to obtain long-range governmental and University financial commitment for the 
Center. 

Following initial University and State investment in the establishment of a physical 
site for the Biomedical Engineering Center, it is anticipated that the Center's 
industrial-related programs will provide self-sustaining operational funds, and will 
in part provide funds for support of research and traineeships. In addition, industrial 
support for 4 or 5 endowed chairs, and possibly 4 "named" scholarships and/ or 
traineeships should be sought. 

It is the concensus opinion of the Task Force that maintenance of a close working 
relationship with industry, without compromising academic and scholastic ex
cellence, is feasible, and will permit the Center to be self-supporting. 

TECHNOLOGY TRANSFER 

The establishment of an effective working relationship between the University of Min
nesota Biomedical Engineering Center and the wide variety of industrial firms in this 
region requires reevaluation of the legal aspects of technology transfer, patent right, 
royalties, etc. In addition, consideration of security and confidentiality in proprietary 
matters requires careful consideration. The BETF appointed a subcommittee of 
University and industry experts to review these issues. The BETF and its subcom
mittee endorse ongoing efforts designed to facilitate cooperative University-industry 
collaboration (e.g. proposed University "Guidelines on Interactions with Industry"). 

ASSESSMENT Of THE IMPACT Of A UNIVERSITY 
Of MINNESOTA BIOMEDICAL ENGINEERING CENTER 

The members of BETF recommend that at periodic intervals studies be undertaken 
{perhaps through the School of Management) to assess the effectiveness of the 
Center's activities in the academic and industrial community. Such surveys would 
assist the Director and advisory Councils in evaluating programs, correcting inade
quacies, and defining new directions for expansion. 
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Appendix 

SUMMARY OF SELECTED BIOMEDICAL ENGINEERING 
ACTIVITIES AT THE UNIVERSITY OF MINNESOTA 

Eugene Ackerman. Ph.D .. Director and Professor, Biophysical Sciences 
Simulation facility for stochastic population models 

Rutherford Aris. Ph.D .. Regents' Professor, Chemical Engineering and Materials Science 
Modeling of biological processes 

Robert J. Bache. M.D .. Professor, Medicine 
Fluid Dynamics and wall stress in vascular systems 

David G. Benditt. M.D .. Associate Professor, Medicine/Cardiology 
Electro-mechanical interaction in the heart 
Computer analysis of transmembrane action potential 

Norman Berlinger. M.D .. Ph.D .. Associate Professor, Otolaryngology 
Bone-anchored implantable hearing aids 

Perry L. Blackshear. Jr .. Ph.D .. Professor and Director of Graduate Studies in Biomedical Engineering, 
Mechanical Engineering 

Biorheology, the engineers role in preventive medicine 

Victor A. Bloomfield. Ph.D .. Professor, Head and Director, Biochemistry I Biological Science 
Biophysical chemistry, light scattering, hydrodynamics 

Larry D. Bowers. Ph.D .. Associate Professor, Lab Medicine and Pathology 
Immobilized enzyme reaction systems 

John Broadhurst. Ph.D .. Professor, Physics 
Elemental analysis of muscle 

Marvin Bacaner. M.D .. Professor, Physiology 
k + Na + channel interactions, drugs, dysrhythmias 

Henry Buchwald. M.D .. Ph.D .. Professor, Surgery 
Implantable infusion pumps 

Peter W. Carr. Ph.D .. Professor, Chemistry 
Immobilized enzyme reaction systems 

Jay N. Cohn. M.D .. Professor, Medicine 
Computer assessment of vascular impedance 

Edward L. Cussler. Ph.D., Professor, Chemical Engineering and Materials Science 
Separation systems and processes 

H. Ted Davis. Ph.D .. Professor and Head, Chemical Engineering and Materials Science 
Membranes, vesicles and vesicular transport 

Max Donath. Ph.D .. Associate Professor, Mechanical Engineering 
Biomechanics, Neuromuscular modeling and simulation 

Frank Dorman. M.S .. Research Scientist 
Medical devices and instrumentation 

Arthur G. Erdman. Ph.D •. Professor, Mechanical Engineering 
Biomechanics, Kinematics of joint motion; computer aided design; sports biomechanics 

D. Fennell Evans. Ph.D .. Professor, Chemical Engineering and Materials Science 
Vesicles, liposomes 

Stanley M. Finkelstein. Associate Professor, Lab Medicine and Pathology 
Biomedical computer application in physiological systems, simulation, signal processing 

John Foker. M.D .. Professor, Surgery 
Experimental cardiovascular surgery, heart valves 

Darrel A. Frohrib. Ph.D .. Professor and Director of Graduate Studies, Mechanical Engineering 
Urologic systems, biomechanics, implants, and monitoring; rehabilitation devices 

C.J. Geankoplis. Ph.D .. Professor, Chemical Engineering and Materials Science 
Biomedical materials 

Gary Gray. Ph.D .. Professor, Chemistry 
Glycoprotein, polysaccharide biochemistry, biopolymers 
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Russell K. Hobbie. Ph.D .. Professor and Associate Dean, Institute of Technology 
Computer simulation in physiologic systems, electrical impedance in biological materials 

James E. Holte. Ph.D., Associate Professor, Electrical Engineering 
Biomedical instrumentation: aids for the handicapped; bioelectrical science 

Stuart Jamieson. M.D .. Professor, Surgery 
Heart lung transplantation 

Mastafa Kaveh. Ph.D .. Professor, Electrical Engineering 
Ultrasonic computer tomography 

Michael Kaye. M.D .. Professor, Surgery 
Ventricular assist devices: artificial organs 

Hon C. Lee. Ph.D .. Assistant Professor, Physiology 
Transmembrane movement of cell molecules 

Gordon E. Legge. Ph.D .. Professor, Psychology 
Psychophysics of low vision 

David Levitt. M.D .. Ph.D .. Professor, Physiology 
Modeling, molecular transport and patch clamping 

Jack Lewis. Ph.D .. Professor, Orthopaedic Surgery, Mechanical Engineering 
Muscle skeletal biomechanics,· joint replacement; ligament mechanics 

John D. Lipscomb, Ph.D .. Assistant Professor, Biochemistry/Medical School 
Biological degradation of lignin, immol>ilized enzymes 

Hung·wen Liu. Ph.D .. Assistant Professor, Chemistry 
Biological chemistry 

Rex E. Lovrien. Ph.D .. Professor, Biochemistry I Biological Science 
Microcalorimetry in biological systems, biophysical properties of membranes 

Christopher W. Macosko, Ph.D .. Professor, Chemical Engineering and Materials Science 
Blood rheology, rheology of biomaterials 

Wilmer G. Miller. Ph.D., Professor, Chemistry 
Physical properties of biopolymers 

David A. Nelson, Ph.D .. Associate Professor, Otolaryngology 
Psychophysics of impaired hearing; signal processing for auditory prostheses 

Robert P. Patterson, Ph.D .. Associate Professor, Physical Medicine and Rehabilitation 
Rehabilitation engineering 

Stephen Prager, Ph.D .. Professor, Chemistry 
Membranes, vesicles and vesicular transport 

W. Steves Ring, M.D .. Instructor, Surgery 
Uses of clinically implanted electrodes in heart transplantation 

Otto H. Schmitt. Ph.D .. Professor Emeritus, Biophysics, Bioengineering, and Electrical Engineering 
Biophysics 

L.E. Scriven, Ph.D .. Professor, Chemical Engineering and Materials Science 
Membranes, vesicles and vesicular transport 

David D. Thomas, Ph.D .. Associate Professor, Biochemistry I Medical School 
Computer interface of spectron gas instrumentation, muscle biophysics 

Roby C. Thompson, Jr .. M.D .. Professor and Head, Orthopaedic Surgery 
Musculoskeletal disorders 
Biomechanical interface of connective tissue 

Neal f. Viemeister, Ph.D .. Professor, Psychology 
Auditory processing and impaired hearing 

fred M. Waltz. Ph.D .. Professor, Electrical Engineering 
Signal processing in hearing; microprocessors for image processing 

Theordore A. Wilson, Ph.D .. Professor, Aerospace Engineering and Mechanics 
Respiratory mechanics 

James G. White, M.D .. Regents' Professor, Laboratory Medicine and Pathology and Pediatrics, Associate 
Dean for Research 

Mechanical properties of platelets and red blood cells, and their interaction with endothelium 
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