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Guest Editorial

OVER THE past few years, we have witnessed rapid ad-
vances in the general field of microwave technology, in-

cluding numerical electromagnetic methods, device and com-
ponents technology, and antenna systems. These advances have
led to the availability of an array of technologies for biomedical
applications that were not at our disposal just a few years ago.

This TRANSACTIONS’ “Special Issue on Medical Applica-
tions and Biological Effects of RF/Microwaves” is devoted to
the latest research in RF/microwaves as applied to medical and
biological problems. Relevant topics include novel microwave
imaging methods and systems, implantable devices, numerical
methods, and computational and experimental calculations
of the electromagnetic-field absorption in the human body
due to various medical or wireless devices, such as magnetic
resonance imaging (MRI), hyperthermia, or cellular telephones.

We are excited to have the opportunity to provide, in this
TRANSACTIONS’ Special Issue, a sampling of the research
progress in the field of medical applications and biological
effects of RF/microwaves. While not inclusive of all research
in this field, we feel that this TRANSACTIONS’ Special Issue
provides a good general idea of the latest advances and appli-
cations, while cutting across boundaries between numerous
areas tied together by the naturally interdisciplinary nature of
medical applications of microwaves.

The papers in this TRANSACTIONS’ Special Issue can be clus-
tered into four major groups. The first group includes papers
with a focus on microwave imaging using numerical or experi-
mental demonstrations of the various methods. Microwave ac-
tive imaging of breast cancer, radiometry, and stochastic opti-
mization methods are included in this group.
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The second group of papers includes papers with applica-
tion to medical implants. This includes implantable antennas for
telemetry applications and numerical methods for the design of
implantable radiating devices.

The third group includes papers with applications to medical
devices, including MRI and hyperthermia applications. Specif-
ically, specific absorption rate (SAR) and heat distributions due
to medical devices are of interest.

Finally, the fourth group of papers deals with electromagnetic
interaction and safety assessment of electromagnetic fields.
These papers include numerical and experimental techniques,
as well as methods for faster determination of the SAR.

It is our hope that readers find the research results presented
in this TRANSACTIONS’ Special Issue exciting. We cannot help
but think that given the highly sophisticated techniques that are
being developed, the medical applications of RF/microwaves
will continue to blossom for years to come. We are sure that
the IEEE Microwave Theory and Techniques Society (IEEE
MTT-S) community will continue to make excellent contribu-
tions to this field.

Lastly, we would like to express our sincere thanks to the
peer reviewers for this TRANSACTIONS’ Special Issue listed
below. Most of them participated in two or three rounds of
reviews for each paper. They have dedicated their precious
time to ensure that this TRANSACTIONS’ Special Issue contains
high-quality manuscripts, and for that, we are extremely
grateful. Last but not least, we would like to thank the
Editor-in-Chief, Prof. Michael B. Steer, North Carolina State
University, Raleigh, for providing valuable assistance during
various phases of this project. Without his help, it would have
been extremely difficult to manage this task.
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