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Outline the main responsibilities of a bio-medical engineer.
Bio-engineers can be involved in  diverse array of fields including
bio-materials and biomesbanics, magnetic resonance imeging (MRD),
computing and image processing, nuclear medicine, ultrasonics,
nanotechnology and can include the application of mechanics fo
musculoskeletal and cardiovescular systems. Bioengineers can be
invalved in developing systems for the rejuvenation and maintenance of
Sustainable environmenis.

Bio-engineering can involve designing and developing new instruments
for menitoring the performance of human organs, such as the heart,
developing information structures, such as computer generated models of
joints, like the hip or knee, as well as creating new materials for bio-
engineered articles, such as ertificial hearts and cochlear implants. Bio-
engineering involves any area of human exercise where an article or
system s developed that will replace or enhance  body organ or
function.
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Describe how the training and career prospects of the bio-medical engineer differ
significantly from other engineers?

Bioengineers  are“,trained at some universities. They must have high-level
qualifications. They. must also be competent in their understanding of appropriate
materials technology, due to the high-risk to recipients of bioengineered products. The
University of New South Wales has a biomechanical engineering course on offer,
‘which is a masters extension of another engineering degree; for example, mechanical
or chemical engineering. Bioengineers do not need to do a medical degree; their
courses arc extensions on more traditional engineering rces.
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Describe the nature and range of work done by bio-medical engineers.

Established areas in bio-engineering include:

. Bio-mechanics — deals with the mechanical functioning of parts of
the body, such as joints and limbs

+  Bio-materials — deals with the study of materials that are compatible
with living tissue

»  Bio-instrumentation — relates to the design and development of
instruments that can beused to monitor and measure bio-engineered
devices

+  Bio-computing - relates to the development and application of
computer programs that will simulate biophysics

.« Rehabilitation engineering — relates to the design and development
of rehabilitation equipment, such as wheelchairs and crutches

«  Systems physiology — involves the observation and measurement of
physiological events, for example the electronic impulses between
muscles and hands.

Specialists often work together to solve specific problems. The development
of the artificial heart relied on computer simulation programs of fluid and
the hearts action, bio-materials experts to identify bio-compatible materizls,
bio-instrumentation engineers to develop suitable heart monitoring
equipment as well as rehabilitation engineers.
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Explain the role of a bio-medical engineer as manager.

It can be the task of an enginecr, to inifiate & design and then coordinate a
team of experts, such as materials analysts, welders, fabricators,
accountants and advertising agenfs to see a project through from initial
design concept to a commercially successful venture.

‘This may involve:

+ designing the article

+ analysing, testing and sclecting suiteblo raterials
+ exploring different methods of fabrication

*  testing prototypes

+ managing a budget

+ marketing the final article.

Many engineers train and begin their career in a specific engineering
disciplinie butas the engineer gains experience in e industry they will
find that they will be drawn away from the basics of the profession
towards a management role.

Engineers will begin to realise tht the technical aspects are osly pert of
any problem, thercfore only pert of a solution, The problem wil be seen
a5 an integrated tesk involving the coordination of the techricel design
elements along with the aesthefic and hunan requirements of the client.

Marketing and business specislist fradiionally played a sigaificent role
in promoting & product or project. However, they wil play & ever-
decreasing role, particularly as the complexity of projects become more
technical. The enginee manager will be required to become involved in
promotion because of their abiity o understand and interpret the needs
of the olient.
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Ethics Related to the Profession

Bio-medical engineering is under constant public scrutiny regarding ethical considerations.
Discuss these ethical considerations that could infiuence decisions made by a bio medical

engineer.

Ethics can be described 25 system-of moral principls, by which humen
‘actions and proposals may be judged.

By its nature ethnics is a particularly difficult area to address and fs
emphasised by the absence of ethics units in many of the enginéering
courses offered by univessitis today.

Other professions have established formial guidelines that direct the
practitioner as to their ethical responsibilities. Such examples exist in tre
field of medicine (Hippocratic oath) and in the fields of legal ethics and.
‘usiness ethics. The engineering profession has s yet to formalise their
ethics practices.

To date the engineer has been guided by the legal requirements of the
country within they are working. Australian bio-engineers conduct their
research on animals in accordance with the guideline set down by

“Answers could include: Selected area? Use of experimental prosthesis on patients. The bio-medical engineer
s ethically responsible to developmetork/materials/processes that will not have a deleterious effect on the
patient who is willing o accept the experimental prosthesis. The bio-medical engineer must balance the
‘benefits with the costs of such procedures and make a judgement based on the laws and values of the
community.
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How can engineering reports contribute to effective decision-making? 2
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