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Study on Tissue Adhesive System involving Induction Heating

- Dependence of the Heating Temperature on the Size and Thickness -
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Abstract: This paper proposes a method of induction heating for enabling adhesion of biological tissues. In conventional
adhesion methods, the biological tissue situated beyond a certain depth cannot be heated. To address this issue, our method
employs a local heating mechanism through the use of an induction coil and a conductive metal foil. In our experiments, a
Ti foil was embedded between two slices of ham (thickness: 1.5 mm). In this study, the size and thickness of the Ti foil
were varied. It was found that Ti foil of large size and thickness was easy to heat. When the distance between the Ti foil
and the coil was 5 mm, the temperature increase in the Ti foil (20 x 20 x 0.02 mm) between the two slices of ham was
95.5 °C. This temperature was confirmed to be sufficient to cause the Ti foil to adhere to the biological tissue.
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Table 1 Ti using in this experiment and model name

Thickness of Ti foil [mm]
0.005 0.02 0.04
3x3 S3
5%5 Ss
10x10 S10
5 2
Area of Ti [mm~] 20%20 2
25%25 S25-5 S2s S25-40
20x20-10x10 S0
. 10 mimy
mm
/< \ /X >§ 20mm
(T1) (T2) (13 10 mm
T xmm 20 mm (T4)
(@) (b)

Fig. 1 Ti foil shape ((a) Square, (b) Doughnut-shaped Square)

2-2 S E

IR E % Fig. 2 1T, F¥k#s (IWATSU, SG-4125)% H
WCER A A ST, @ik 7~ (NF, 4025) CHtEL 721
DEIAANVANNEFRELZ. XU—=TFFA4% (YOKOGAWA,
PZ2400)% FHNCENE, BEAREL, R KRFTFABIRL T a2
Lz, a3 % 80 mm, NEE 20 mm, BRI
0.51 mm @ 3 J& 60 FI&X R/ L.

Resonate Capacitance
FUNCTION 1 HIGH SPEED —1 POWER Coil
GENERATOR |— POWER AMPLIFIER— ANALYZER

Fig. 2 Measurement system
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Fig. 3 Ti foil between two hums ((a) Overview, (b) Frontview)
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Fig. 4 Relation of Square of Ti and Temperature rise
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Fig. 5 Ti foil which has different thickness
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Fig. 6 Relation of Thickness of Ti foil and Temperature rise
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Table 2 Distance of coil-Ti and Temperature rise of Ti

Distance of coil -Ti [mm] 0 1 5
Temperature rise of Ti [C°] 67.7 39.2 25.2
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