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Performance of self-made cryosurgical and hyperthermia equipment for targeted tumor
treatment

Abstract

AIM: To evaluate the working performance of the newly constructed system capable of performing both cryosurgical
and hyperthermia treatment, which is produced by Institute of Physics and Chemistry, Chinese Academy of Science, and
provide a highly advanced modality for tumor treatment and a preliminary valuable references for future clinical
application.

METHODS: A series of experiments including /n vitro test such as in air, gel, fresh pork and in vivo measurement on
rabbit were performed by fast local targeted freezing (-196 °C)/heating (88 <C) so as to detect the temperature responses
at the interior and outside of the probe (outside diameter 5 mm), as well as within surrounding samples. Iceball formation
was also observed in real time. Meanwhile infrared camera and digital camera were selected to evaluate the
effectiveness of experiments by image. ‘

RESULTS: The temperature of the sample close to probe tip generally decreased to ~160 C within only about 4 minutes
after freezing started, and then kept the stable and lowest temperature. While heating proceed, the target temperature
increased to 80 °C within 2 minutes and iceball near the probe would melt immediately.

CONCLUSION: Working performance of this clinical-test-purpose equipment is superior to the currently existing system
due to its outstanding combined fast freezing/heating feature. The new system is expected to find significant applications
in minimally invasive treatment of cancer in high performance.
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