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Thermal Response of Porcine Nasopharynx Tissue in Vitro under
Irradiation of Argon Ion Laser

XIE Shu-sen, LI Bu-hong, SU Wan-jun
(School of Physics and Optoelectronics Technology, Fujian Normal University , Fuzhou, Fujian 350007, China)

Abstract In order to get photodisruption threshold of porcine nasopharynx tissue in nasopharynged carcinoma
optical biopsy, temperature distributions in the porcine nasopharynx tissue were measured under irradiation of argon
ion laser at the wavelength of 488 nm and 514.5 nm, respectively. The dependence of the temperature distribution
on the measuring position and irradiation power density, as well as wavelength was studied in detail. Experimental
results show that the temperature distributions in the porcine nasopharynx tissue were significantly affected by
measuring position and the power density, as well as wavelength of irradiation laser. The temperature in the porcine
nasopharynx tissue is increased with the increasing of the power density of irradiation laser, and the maximal
temperature can be higher than 41. 5°C when the power density reaches 1. 85 W/cm?. The optical-thermal effect at
the wavelength of 514. 5 nm is more remarkable than that of 488 nm under the irradiation of same power density.
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Fig. 1 Experimental setup for measurement of temperature

distributions in the porcine nasopharynx tissue
1: Art laser; 2: neutral density filter; 3: beamsplitter; 4. laser
power meter; 5; porcine nasopharynx tissue; 6; TC-08 temperature

sampling; 7: computer system for signal capture and processing
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Fig.2 Variation of temperature distributions in the
different position of porcine nasopharynx tissue
under the irradiation of Ar™ laser

(a) A =488 nm, 1.96 W/cm?; (b) A =514.5 nm, 1. 96W/cm?
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Fig.3 Variation of temperature distributions in the
porcine nasopharynx tissue with the irradiation
time and power density
(a) A =488 nm; (b) A =514.5 nm
P=1; 2.76 W/ecm?; 2;: 2. 60 W/cm?; 3: 2. 44 W/cm?; 4.
1.96 W/cm?; 5: 1. 85 W/cm?; 6: 1. 72 W/cm?; 7. 1. 63
W/cm?; 8: 1.30 W/cm?; 9: 0.89 W/cm?; 10: 0. 65 W/cm?
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Fig.4 Variation of temperature distributions in the
porcine nasopharynx tissue with the irradiation of

different laser wavelengths
(a) 1.96 W/cm?; (b) 2. 44 W/cm?
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