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Abstract

In in vitro cell experiments for the biological assessment of electromagnetic(EM) field, exposure system(ES)
must be analyzed in terms of current density(J) and induced electric field intensity(E). Although in uniform B
field, E and J in the sample medium are not distributed uniformly because of conductivity in sample dish. Thus,
the precise estimation for £ and J induced by uniform ELF within sample media is very important keys for
successful in in vitro experiments. In this paper, we designed in vitro ELF ES with eleétromagnetic analysis using
MATLAB simulator. Then we calculated from the measured B field to verify induced E & T distribution for
random locations of cells within media in two cases of samples existence or not. ES with B field ranging from
0 to 20G consists of Helmholz coil and current generator based on the microprocessor. Also, we developed ELF
ES for each B field generation as uniform and non-uniform modes.
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Fig. 2. System Block Diagram.
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Fig. 3. Destruction of shielding wall.
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Table 1. Supplied Current.

Hz | D(%) \(/3? Z | Hour 741: (mA’;@
20 | 11.60 238 230
30 50 {1070 | 9.726 | 4 550 550
80 9.90 814 810
20 | 1181 243 240
60 50 | 11.09 |9.727| 4 570 573
80 | 10.20 838 873
20 | 11.86 243 240
80 50 | 1120 [9.728| 4 575 600
80 | 10.50 863 876
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Fig. 5. Compared distribution graph of uniform H
and non-uniform H field with 60Hz and
50% duty rates.
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Fig. 6. Induced E-field in culture media with
uniform B-field.
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Fig. 8. Uniform cell group(left) and Random cell
group(right).
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Fig. 9. Current density of uniform (up) & Ran-
dom (down) group.
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Fig. 10. ELF exposure system prototype.
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Fig. 11. EM shielding wall.
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