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Development of a new imaging technique to visualize in vivo heat transport
characteristics
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The purpose of this study is to establish the principle and clarify the
application conditions of a new diagnostic imaging technology called laser-scanning thermography,
which visualizes thermal information inside biological tissue in a non-contact manner, by
simulation. The objective of this study was to establish the principle and clarify the conditions of

application through simulation. The results of the analysis showed that the surface temperature of
the sample after passing through the sheet laser varied depending on the heat transport properties
of the sample in which it was embedded, and that the acrylic sample with the same thermal
diffusivity as the biological sample produced the clearest visible image. In the demonstration
experiment, we were able to obtain a visualized image with a value that roughly corresponded to the
temperature rise determined by the analysis, and thus established a non-contact visualization

method.
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1 The properties of materials

k[W/m K] c[kJkg K] p [kg/m3®] o [mm2/s] g [L/mm] 1/8 [mm]
0.6 4.2 1000 0.14 - -
167.3 0.96 2700 64.5 100 0.01
0.21 1.47 1190 0.12 100 0.01
2 Series of simulation conditions.
[mm] [m] [1/mm)] [mm] [%]
(A) 1 1319 0.167 5.99 84.6
(B) 2 1.319 0.167 5.99 71.6
© 1 1319 0.167 5.99 84.6
(D) 2 1.319 0.167 5.99 71.6
(B) 1 2.08 31 0.32 0.45
(3] 1 10.6 86.6 0.01 ~
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d [mm]
a Aluminum arroy 1
b Aluminum arroy 2
(c) Acryl 1
(d) Aluminum arroy 1 x
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FLIR CPA-T650SC
SUS XA-50L-200E
1.319 pm
1.6 W 0.3 mm x 20mm
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