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Surgery, radiation therapy, chemotherapy, and hyperthermia have all been applied to treat cancer.
Cancer hyperthermia is a non-invasive treatment that uses cancer cells' vulnerability to thermal
stimuli. It can be technically challenging to study cellular responses to thermal stimuli because
polymer tissue culture dishes have low thermal conductivity. They are thus poorly responsive to
conventional methods of changing the temperature of the culture environment. The purpose of this
year was to investigate the thermal tolerance of various cell types by developing a metallic dish
and a compatible thermal stimulus device that can be used to apply regulatable thermal stimuli.
First, it was necessary to develop a thermal stimulus device using a thermo module, and a metallic
tissue culture dish. Ti-6Al-4V ELI alloy was chosen for its high thermal conductivity and
biocompatibility. This metallic dish displayed equivalent culture performance to that of a polymer
dish. In addition, thermal devices can alter thermal stimuli considerably faster than conventional
methods.
Second, to precisely identify the critical temperature for hyperthermia, a range of thermal stimuli
were applied to Michigan Cancer Foundation-7 cells and normal human dermal fibroblasts. These
systematic investigations revealed selective thermal sensitivity in cancer cells.
Finally, RT-gPCR, metabolic assays, and immunofluorescent detection of heat shock proteins
(HSP) were conducted. The results indicated that cancer cells subjected to thermal stimuli
displayed slowed metabolism and elevated rates of apoptosis. Thermal stimulation of normal cells
caused nuclear localization of HSPs. This suggests that normal cells are more resilient to thermal
stress than cancer cells.
From the results of three years of the research, it became clear that various studies including cell
maturation can be performed by using a metallic cell culture dish.
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Surgery, radiation therapy, chemotherapy, and hyperthermia have all been applied to treat cancer. Cancer hyperthermia is a non—
invasive treatment that uses cancer cells’ vulnerability to thermal stimuli. It can be technically challenging to study cellular responses
to thermal stimuli because polymer tissue culture dishes have low thermal conductivity. They are thus poorly responsive to
conventional methods of changing the temperature of the culture environment. The purpose of this year was to investigate the
thermal tolerance of various cell types by developing a metallic dish and a compatible thermal stimulus device that can be used to
apply regulatable thermal stimuli.

First, it was necessary to develop a thermal stimulus device using a thermo module, and a metallic tissue culture dish. Ti—-6Al-4V ELI
alloy was chosen for its high thermal conductivity and biocompatibility. This metallic dish displayed equivalent culture performance to
that of a polymer dish. In addition, thermal devices can alter thermal stimuli considerably faster than conventional methods.

Second, to precisely identify the critical temperature for hyperthermia, a range of thermal stimuli were applied to Michigan Cancer
Foundation—7 cells and normal human dermal fibroblasts. These systematic investigations revealed selective thermal sensitivity in
cancer cells.

Finally, RT-gPCR, metabolic assays, and immunofluorescent detection of heat shock proteins (HSP) were conducted. The results
indicated that cancer cells subjected to thermal stimuli displayed slowed metabolism and elevated rates of apoptosis. Thermal
stimulation of normal cells caused nuclear localization of HSPs. This suggests that normal cells are more resilient to thermal stress
than cancer cells.

From the results of three years of the research, it became clear that various studies including cell maturation can be performed by
using a metallic cell culture dish.
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