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The scope of biomedical engineering

KIANG Nelson
(Massachusetts Institute of Technology, Harvard University, USA)

Abstract: The term “biomedical engineering” implies the interaction of three professions: biology (a basic
science that in its broadest sense draws upon physics and chemistry), medicine (the care of the sick), and
engineering (the design and construction of things useful to humans). In the mid-1950s | was asked to start a
laboratory that would combine these three disciplines, focused on the study of hearing. Over the past five
decades, this laboratory (jointly operated by the Massachusetts Institute of Technology, Harvard University,
the Massachusetts General Hospital, and the Massachusetts Eye and Ear Infirmary) can provide some specific
examples of how scientists, clinicians, and engineers can work together despite certain practical difficulties.
One of the lessons is that some of the most successful applications developed out of esoteric basic knowledge
rather than research targeting identified clinical needs. Nevertheless, “R and D” (Research and Development)
often requires a special kind of person with training in the art of technical innovation, who can communicate
easily with specialists in a number of fields. Thus, issues concerning the education of biomedical engineers and
how to allocate resources in developed and developing countries are most relevant in an era when environmen-
tal and social problems require technical expertise in areas not traditionally regarded as within the province of
biomedical engineering.
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Surgery

e.g. surgical approaches;
infection control;
reinsertion; etc.

Pathology

Physiology
e.g. electrophysiology;
neural coding;
central implants; etc.

Material Sciences
e.g. tissue compatibility;
immunology; inflammation;
long-term degradation

e.g. condition of nerve; new

bone growth; long-term
degeneration; etc.
Developmental Biology
e.g. early identification
of deafness; implanting infants; \

of materials; etc.

Government

e.g. funding; regulation;
research support; etc.
Sociology

regeneration; etc.

Cochlear Implants

| ©.9. support groups;
deaf community; etc.

Rehabilitation [~
e.g. education; occupational
factors; failures; etc.
Manufacturing
e.g. fabrication;
production; etc.

Engineering Business
e.g. processing schemes; e.g. insurance;
power requirements; etc. capital formation;
competitiveness;
research support;
etc.

Law
\ e.g. informed consent;
product liability;
regulatory
considerations; etc.
Psychology
e.g. psychophysics;
learning; cognition;
language; etc.
Arts

e.g. music; Acoustics

affect e.g. sound fields;

communication; relevant cues:
ete. transducers; etc.
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