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Research on Opto-Thermal Response of Human Skin Irradiating
by CW and Plused L aser Based on FEM Simulation
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Abstract To obtain better laser exposal parameters in the laser medicine clinic, a finiteelement method was
adopted to simulate the human skiris opto-thermal response when irradiated by pulsed laser and continuons-wave
(CW) laser. The differences of tissue temperature caused by pulsed laser and CW laser were compared. The
relationships between therma response time, thermal relaxation time and depth of skin were achieved. With
increasing the skiris depth (O 60U m) , the thermal response time (0 4 ms) and relaxation time (0.4 12.1 ms)
became longer. The temperature rise o tissue induced by different pulse width was studied. An evaluation functiond
was established to evaluate the loss of heat. Based ond , the selection of pulse interval was analyzed.
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Fig.1 Opto-thermal efect of skin tissue in different depths by intense pulsed light (a) and by CW laser (b).
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Fig.4 Diagram of tissue temperature caused by pulse interval of 20 ms (a) and 5 ms (b)
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Table 2 Heat loss caused by different pulse interva's

Depth of skin h/um 10 20 30 40
Thermal relaxationtimeT /ms 1.5 2.6 4.2 6.2
Oi(pulseinterval 20 ms) / % 97.4 94.9 89.7 82.4
O, (pulseinterval 5 ms) / % 84.9 72.7 53.8 35.3
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