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Abstract:

In recent years, society has increased utilization of electromagnetic radiation in
various applications such as industrial and household applications. This radiation interacts
with the human body and may lead to detrimental effects on human health, especially
on biological tissues. The temperature increases in biological tissues maybe significantly
influences the thermal physiologic response such as shivering, regulatory sweating and
vasomotion. However, the resulting thermo-physiologic response of the biological tissues
subjected to an electromagnetic radiation is not well understood due to the complexity
of the configurations in biological tissues. Therefore, the aim of this research is to learn
more about thermal physiologic response on the biological tissues exposed to
electromagnetic radiation. In this work, biological tissues are studied including multi-
layered skin tissue in various shapes. Applications of electromagnetic radiation such as
therapeutic skin cancer or cancer in the organs are analyzed. The effects of
electromagnetic wave power, electromagnetic wave frequency, blood velocity, porosity,
heating time and ambient temperature on distributions of electromagnetic field and
temperature within each part of the multi-layered skin tissue are systematically
investigated. In addition, the effects of heat transfer model includes bioheat model,
Klinger model, local thermal equilibrium (LTE) porous media model and local thermal
non-equilibrium (LTNE) porous media model are considered to find a model that is most

appropriate. The obtained results showed that all parameters have a significant effect on
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the electromagnetic field and temperature distributions within skin tissue. This
investigation provides the essential aspects for a fundamental understanding of thermo-
physiologic response within several types of biological tissues subjected to an
electromagnetic radiation while experiencing an applied electromagnetic radiation such as
applications related to the skin cancer thermal ablation.
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