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ABSTRACT

Hepatic cancer is one of the leading causes of death, especially in Southeast Asia.
Traditionally, surgical resection of hepatic tumor is required but the treatment is
associated with high risk and side effects. Thus, there is a growing demand for less
invasive methods for treatment of hepatic cancer. Microwave ablation has been
proposed as a potential technique for tumor destruction where a small probe/antenna
is inserted through skin and directed to the tumor. Electlromagnetic energy is then
passed to the antenna which in turn generates heat in liver tumor. In this study, we
analyzed the characteristics of coagulation zones formed 1‘15mg three different single
antenna designs (open-tip (COA), slot (CSA), and slot with insulation (CSAID)). We
performed FE analyses to compare coagulation zone formations by applying 50 W to
each antenna for 60 s and measured areas with temperature exceeding 60 °C where
tissue discoloration occurs. From finite element analysis| and in vitro experiments,
regions with highest temperature were focused along the perimeter of the tip for COA.
For CSA and CSALI, hot spots were located next to the slot of the antenna, with CSAI
having a larger area of high temperature. The coagulation volume when using COA
was the largest, while the coagulation zone formation from|CSA was the smallest.
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Piver = Density of liver

*

1,050 [kg/m3

—

Cliver = Specific heat of liver

3,700 [J/ kg K]*

Por = Density of blood

1,000 [kg/ m3]*

Cor = Specific heat of blood

3,639 [/ kg K]*

Wi = Blood perfusion rate

3.6x10—3 [m3/kg.s]*

k = Thermal conductivity of liver

0.56 [S /m]¥

Tiiver = electrical conductivity of liver

1.69 [S/ m]*%*

Eiiver = relative permittivity of liver 43.03%*
Ediel = relative permittivity of dielectric 2.03*
Einsul = relative permittivity of insulator 2.6%
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