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ABSTRACT:

Theme 13 addresses research opportunities and chal-
lenges across a spectrum of topics in medical physics
and biomedical engineering. These topics embrace

a number of research frontiers that will impact the
clinical applications of medical physics and biomedical
engineering in the future.

One major emphasis of Theme 13 includes three
intertwined tracks that are important to the worldwide
integration of medical physics and biomedical engi-
neering. Cost-effective technologies to improve human
health and well-being are very important in devel-
oping countries. One limitation to the application of
useful technologies is the lack of adequate numbers
of properly trained personnel, and international
organizations are attempting to address this need in
a number of programs. Included in these programs
are web-based educational platforms and modules to
promote fast and efficient acquisition of knowledge
and skills critical to the application of new technologies.

New methods to generate and analyze proton and ion
beams are being explored in a number of research
laboratories, and these methods will be critically
examined in Theme 13. Also, the use of magnetic
resonance to furnish 3D-temperature maps in hyper-
thermia combined with radiation leads to improved
heat distributions in the target volumes of radio-
therapy patients.

Progress in molecular imaging is yielding deeper
insights into the tumor and tissue micro-environment
and providing molecular fingerprints at cellular and
tissue levels. This progress promises ultimately to
provide greatly-improved treatment plans designed
for individual patients. Three tracks in Theme 13 are
dedicated to the cross-over from molecular biology
to medical physics. Along this route small animal
experiments become an important tool in transla-
tional research. New technologies of high-precision
radiotherapy and biological imaging of small animals
will be discussed.
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