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Abstract : We developed a variety of polymeric jelly phantoms
that can be used in hyperthermia using an electromagnetic wave as
an auxiliary cancer therapy. Particularly, using an appropriate
material composed of polyethylene, deionized water, and sodium
chloride, jelly phantoms for brain was prepared. Also, their elec—
trical properties were characterized by measuring the dielectric
constant and conductivity. As the results, overall electrical values
of the phantoms decreased with increasing the amount of the com—
ponents of the materials, excepted for sodium chloride. Addi—
tionally, storage characteristics of the phantoms showed a
sustainable stability up to 6 months. Based on the experimental
results, it can be proposed that jelly phantoms containing a ferro—
magnetic particle could be a potential material for cancer therapy
following the further study on the temperature elevation effect
and the evaluation of electromagnetic properties of the materials.

Keywords : hyperthermia, cancer, jelly phantom, polyethylene,
sodium chloride.
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Table 1. Material Composition for the Preparation of Jelly
Phantom

Material ~ Maker  Grade Composition (wt%) Function
Glycerol ~ Aldrich ~ 99% 20~80 Preservative
Deionized Aldrich ACS reagent 15~60 Dielectric constant
water
Sodium . 98% _ .
chloride Aldrich (80 mesh) 0.5~3 Conductivity
Agar Aldrich Fine powder 5~10 Jelly performance
Polyethylene ; Low density 05~10 Dielectric constant
powder (200 mesh) ' and conductivity
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Figure 1. Dielectric constant of jelly phantoms as a function of
polyethylene content in phantom.
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Figure 2. Dielectric constant of jelly phantoms as a function of
deionized water content in phantom.
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Figure 3. Dielectric constant of jelly phantoms as a function of
sodium chloride content in phantom.
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Figure 4. Conductivity of jelly phantoms as a function of poly—
ethylene content in phantom.
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Figure 5. Conductivity of jelly phantoms as a function of deionized
water content in phantom.

Conductivity (o; s/cm)
o

oo

W

1.0 1.5 2.0 2.5
Weight % in Phantom

Figure 6. Conductivity of jelly phantoms as a function of sodium
chloride content in phantom.
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Figure 7. Change in the bulk weight of jelly phantoms containing
various contents of polyethylene as a function of an elapsed time.
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Figure 8. Change in the bulk weight of jelly phantoms containing
various contents of deionized water as a function of an elapsed time.
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Figure 9. Change in the bulk weight of jelly phantoms containing
various contents of sodium chloride as a function of an elapsed time.
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Figure 10. Real photographs of jelly phantoms with an elapsed
time. (a) O day and (b) 6 months.
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