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Development of Local-Exposure Systems for In Vivo Studies
at Mobile-Phone Frequency Bands
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Abstract

We have designed local exposure systems for long-time mice experiments in PCS and cellular frequency band(PCS:
1,762.5 MHz, cellular: 848.5 MHz). The fabricated systems are local exposure systems of carousel type, and 40 mice
can be exposed at a time. In order not to give extra stress to the mice ender experiment, the systems were fabricated
to meet the environmental conditions such as illumination, ventilation, noise etc. SAR measurement was performed
using a temperature probe. Measurements at 3 points in the head of mouse cadaver and solid phantom were made,
and it has been confirmed that the measurement results are in good agreement with the simulation results in the real
exposure environment. The exposure systems are currently used for long-term mice experiments.

Key words : Local-Exposure, Exposure System, In Vivo, FDTD, SAR, EMF, Long-Term Experiment

I.ME 1 2A vkdE A 77 89 JAFHL Ao

A7 AA el g A& A AE 4

AT A Fol TG EEH o)lFFAl A 3 AT 58 A9 A 9% 7 Qe e
o F4% BHoE AV AR k2dE &5 9 X}"J%} ATE YT T oW, AE 9%
o EoMAIL Ut oo met S es A 2 d¥s Egse A 49 94E dsiHe
9 A k2ol Wi A4S FHHE FAYH L ZWV} otk AA A& TA0] Tl

TE dve AEEAY 2 ARENAPINTA e} ITATHE AAAYEMERC)S] A7 AT 53 = 9 &(IITA-2005-(C1090-
0502-0014)).
Zdisty M358k d(Department of Radio and Science Engineering, Chungnam University)
*AA AR 49 1T AlE](Suwon IT Center, Samsung Electronics)
*EMC 71& A YA EI(EMC Center)
= 9 3 20060328-028
-’F’ LA} 2006 59 99

451



BEBHFPEANEE 5175 5% 0065 55

DM Power
SORcE dveder

7

COWMRUTER INTERFACE LNT

Computer artrol system

A8 1. & AaY AR
Fig. 1. Block diagram of the exposure system.
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Fig. 2. Outside and inside view of the chamber.
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Fig. 3. Picture of carousel and restrainer manufac-
tured.
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Fig. 4. Picture showing illumination and ventilation
facilities inside of the chamber.
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Fig. 5. Modeling of the chamber for simulation.
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Fig. 6. Modeling of the carousel and restrainer for
simulation.
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Fig. 7. Numerical mouse phantom and solid phantom
for simulation.
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Table 1. Simulation results for head SAR in the
numerical mouse phantom.

Frequency Brain-averaged SAR | Whole body-averaged
[Wikg/W] SAR [Wikg/W)]
PCS 5.28 1.55
Cellular 0.33 0.24
Whole body-averaged SAR/Brain-averaged SAR
PCS 0.30
Cellular 0.73
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(a) Solid phantom
(Maximum SAR: 0.203 W/kg/W)
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(b) Mouse cadaver
(Maximum SAR: 0.394 W/kg/W)
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Fig. 8. Simulation resuits for SAR distribution at cel-
lular band(Vertical cut through the center of
body).
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(a) Solid phantom
(Maximum SAR: 5.19 W/kg/W)
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(b) Mouse cadaver
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Fig. 9. Simulation results for SAR distribution at PCS
band(Vertical cut through the centre of body).
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Fig. 10. PCS and cellular antenna.
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Fig. 11. Picture of loaded phantoms in the carousel
and the restrainers.
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Fig. 14. Picture showing the measurement of shielding
effectiveness of the chamber in an anechoic
chamber.
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Fig. 15. Liquid phantom equivalent to brain tissue.
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Table 2. Electrical properties of liquid phantom.

Permittivity Conductivity
Frequency
1,80 1,800 00
[MHz] ,800 800 0 8
Target 40.0 41.5 1.40 0.90

Measurement 38.4 422 141 0.93
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Fig. 16. Solid phantom used for SAR measurement.
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Table 3. Composition of the material used for solid
phantom tissue(Brain-equivalent tissue).

Ingredient Ratio [%]
De-ionized water 82.15
Agar 2.54
NaCl 0.52
NaN3 0.048
TX-151 1.4
Polyethylene Powder 13.34
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Fig. 17. Measurement for mouse cadaver.
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Fig. 18. Measurement for solid phantom.
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