ISSN : 1226-7244 (Print)

ISSN : 2288-243X (Online) j.inst. Korean.electr.electron.eng. Vol.25, No.3,445~450,September 2021
=T 21-03-06 https://doi.org/10.7471/ikeee.2021.25.3.445
34

i ;ﬁ;;-_o‘ ]&& 5 z;ﬂ q] o],q Zxéquﬁ

= = —
A Study on the Measurement of Impedance in Animal

Tissue Using Gold Electrodes

PN =7k
AR T2 G F

)

*
Min Soo Kim", Young Chang Cho"

Abstract

Bio—impedance measurement is a measurement device that can be used to obtain biometric information and diagnose
skin diseases using convenience, low cost, and low cost devices. In this study, the bio-impedance was measured using
a direct dry gold electrode and a simulation study through animal bio modeling to obtain biometric information in a
biometric form. Impedance was measured by inserting electrodes into subcutaneous areas of animal tissue and applying
frequencies of 100 uA, 1-100 kHz using a two—electrode method. As a result of the measurement, the resistance of the
electrodes is measured high at 5 mm electrodes compared to 7.5 mm and 10 mm electrodes based on 5 mm electrodes.
Based on the 5 mm electrode, an average difference of 1.49% was found for the 7.5 mm electrode in the total frequency
range, and the impedance difference was confirmed to be 2.624% for the 10 mm electrode. In the future, the research
results are expected to be valuable in designing and manufacturing electrodes for bio—inserted electrocardiogram sensors.
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Fig. 1. Compose of animal skin.
JE 1. &8 47 7=

Fig. 2. Flow of current in electrodes.
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Table 1. Electrical properties of animal skin.

¥ 1LS=S4Re MUIH EY
domain(layer) thi[(I:TI;rIlle]ss perm[igivity COHFSU/CIE?W
epidermis 0.1 15 0.025
dermis 1 110 0.2
subcutaneous fat 12 15 0.06
muscle 20 80 0.7

Fig. 3. Size of gold electrode.
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Fig. 4. Compose of Impedance Experiment Equipment.
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Fig. 5. Direction of current flow between electrodes.
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Table 2. Impedance differences for each layer depending
on the size of the electrode.
2 M3 3o uE 2 ASe duEHA XHo|
Vv 10V 20V 30V
Size[mm] 5 7 5 7 5 7
Epi.[Q] 22.05 | 21.94 | 44.11 | 43.88 | 66.16 | 65.81
Der.Ql] 1648 | 17.32 | 34.64 | 3297 | 51.97 | 49.46
Fat[Q] 1349 | 12.30 | 26.98 | 24.61 | 40.48 | 36.92
Mus.] 8.45 6.42 | 1691 | 12.84 | 2536 | 19.27
@
Vv 40 50V 60V
Size[mm] 5 7 5 7 5 7
Epi.[Q] 83.21 | 87.75 | 110.27 | 109.69 | 132.33 | 131.62
Der.Ql] 69.29 | 6595 | 86.62 | 82.43 | 103.94 | 9892
Fat[Q] 5398 | 49.23 | 6754 | 61.54 | 80.96 | 73.85
Mus.] 33.82 | 2570 | 42.27 | 3212 | 50.72 | 3855
(b)
Electrode size vs resistance
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Fig. 7. Impedance measurement with electrode spacing of
3 cm.
a2l 7. M= 72H40| 3om YuEHA &3

Electrode size vs resistance
392

-
'y

Smm
7.5mm
10mm

39.0 4
38.8

386
38.4 4
382
38.0
37.8 4
37.6 4
37.4 ]
3724
37.0

Resistance(Q)

. T - T T T T T
40.0k 60.0k 80.0k 100.0k

Frequency(Hz)

0‘]0 20I.0k
Impedance measurement with electrode spacing
4 cm.

. M= ZH40| 4 om

of



38

j.inst.Korean.electr.electron.eng.Vol.25,No.3,445 ~450,September 2021

Table 3. The impedance difference between 7.5 mm and
10 mm electrodes relative to 5 mm electrodes
when the distance between electrodes is 3 cm.

E 3 M3t AH27F3om LUl 5 mm M3 J|EC=E
75 mmet 10 mm =2l u|HA xto|

Smm vs || Smm vs

kHz Smm 7.5mm | 10mm 7.5mm 10mm
(%) (%)

1 39.67 39.06 39.06 1.538 1.538

10 39.06 38.45 37.84 1.562 3.123

100 38.50 38.00 37.40 1.299 2.857
Ave. [%] 1.466 2.506

Table 4. The impedance difference between 7.5 mm and
10 mm electrodes relative to 5 mm electrodes
when the distance between electrodes is 5cm.

E 4 H=S4com 2 5 mm IS TIELE
75 mmet 10 mm ©=2| duEA *tol
Smm vs || Smm vs
kHz Smm 7.5mm | 10mm 7.5mm 10mm
(%) (%)
1 39.06 38.45 38.06 1.562 2.586
10 38.45 37.84 3724 1.586 3.147
100 37.84 37.34 37.03 1.321 2141
Ave. [%] 1.490 2.624
Iv. 28
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