Polymer (Korea), Vol. 30, No. 6, pp 572—575, 2006

=5

DD} AP 2YeY ATE 2E
2ol IEXHA Zo2lH|
1oyt

HeH . X3 - OFSAH - QUAH - AM{I[=H
dodistn FooE neAe sty
(2006 94 114 H<p, 2006 11€ 139 =4€)

Development of Jelly-Type Simulating
Polymer Based Human Tissue for Research
on Hyperthermia by High Frequency
Magnetic Field

Ohyoung Kim', Chang Young Choi, Sung Jae Ma,
Sang Mung Lim, and Kitaek Seo
Department of Polymer Science & Engineering,
Dankook University, Seoul 140—714, Korea
(Received September 11, 2006,accepted November 1.3, 2006)

= A8 o) B3 gl AYAT FAEe At 9o
% QA Fal BA] T AN o2 o el Qoid w

2 0] =

Zexle oz AAE & Y AAEE
S A% NxATEA pEA AAEs
5 Tk 7A9nlE 7= e ARl

ol&3 2dEX g M
Azsisict. ZaleldA
z238 538 CDMAS)

mlo

PCS ool Agst QA F3o) el e A F 2718 54
2 FHH B AT §5 Azd AWDE IR 4F P
2SIl e 2714 54 ke 9 vk, AR Al

A FPI 5 A LTRSS
Ho, BT WA 5
=]

=1 1y
22 WES ANE 7+ 3

2w A Ptz Begeiol
oF Ago) Slee] Al

Abstract :
toms suitable for the hyperthermia operations toc human organs

In this work, a variety of polymer based jelly phan—

was synthesized in order to confirm the possibility of auxiliary
cancer therapy. Specifically, using an appropriate material com—
position including polyethylene, jelly phantoms for brain was
prepared and characterized their electrical properties suitable
for the monitoring the effect of electromagnetic wave from code
division multiple access (CDMA) and personal communication
service (PCS) on the human body. In the future, after injection
of ferromagnetic nanoparticle into the jelly phantoms, new
approach to propose the cancer therapy can be anticipated by
monitoring the degree of temperature rise in human body using
the photograph of infrared camera.

Keywords : hyperthermia, CDMA, PCS, jelly phantom, poly—
ethylene.
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Table 1. Material Composition for the Preparation of Jelly
Phantom

Composition

Material Maker  Grade Function
(wt%)
Glycerol Aldrich 99% Preservative 20~80
Deionized Aldrich ACS Dielectric 20~60
water reagent constant
Sodium Aldrich 98% Conductivity 0~5
chloride (80 mesh)
Agar Aldrich Fine Jelly 5~10
powder performance
Polyethylene Anzai Powder Dielectric 2~15
constant and
Conductivity
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Figure 1. Schematic diagram for the preparation of jelly
phantom.

(a) (b

Figure 2. Synthesized human head jelly phantom for (a)
CDMA (835 MHz) and (b) PCS(1800 MHz).
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Figure 3. Schematic diagram of dielectric probe.
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Figure 4. Schematic diagram of the network analyzer.
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Table 2. Electrical Properties of Jelly Phantom for Brain

CDMA (835 MHz)

PCS(1800 MHz)

Target Result % Off

Target Result % Off

target  value value target

value value
electri
Dielectric 415 447
constant (g)
Conductivity

(o, S/cm) 0.90

0.86

9.02 40.0 373 675

4.44 1.40 139 071
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Figure 5. Real diagram of dielectric constant and conductivity experiment of jelly phantom for brain applicable for (a) 835 MHz

and (b) 1800 MHz.
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