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Optical Transport Characteristics of Human Tissues in Vitro at 808 nm

Linearly Polarized Laser Irradiation
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Abstract In this paper, a double-integrating-spheres system, basic principle of measuring technology of ray radiation.

optical model of biological tissues were used to study the optical properties of human tissues. The results of measurement

showed that the parameters of optical properties of human normal bladder and human bladder cancer tissue at 808 nm laser

and the linearly polarized laser in Kubelka-Munk two-flux model had prominent distinction (P <0, 01). The parameters of

optical properties of human normal bladder tissue for 808 nm laser and the linearly polarized laser had all distinction.

Absorption coefficient and effective attenuation coefficient among all parameters of optical properties of human normal

bladder tissue had obviously distinction. All parameters of optical properties of human bladder cancer tissue for 808 nm laser

and the linearly polarized laser had not prominent distinction (P >>0. 05) which showed that the depolarization of human

bladder cancer tissue to 808 nm linearly polarized irradiation was very big. The parameters of optical properties of human

normal small intestine tissue at 808 nm laser and the linearly polarized laser irradiation had all prominent distinction

(P <€0. 01), which showed that the depolarization of human normal small intestine tissue to 808 nm linearly

polarized irradiation was smaller. Distribution of light intensity of three kinds of human tissues at 808 nm laser and

the linearly polarized laser irradiation in Kubelka-Munk two-flux model had obviously dissimilitude.

Key words laser technique; optical properties; small intestine; bladder; cancer tissues; 808 nm laser; double-

integrating-sphere system
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Fig. 1 Map of the exhibition of the tissue-sample holder
1. tissue-sample; 2. tissue-sample holder;

3: R, =6 mm; 4: R, =12 mm
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Fig. 2 Experimental setup of double-integrating-sphere
system for measuring the optical properties of
biological tissues
1: laser; 2,3: attenuator; 4: mirror; 5, 8: aperture [, [[; 6:
beam expander; 7: polarizer; 9, 12 intergrating sphere [ , I ;
10: sample; 11,13: optical trap; 14,15 detector system; 16,

17 baffle
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Table 1 Diffuse reflectance, diffuse transmittance, specular reflectance, collimated transmittance of human tissues

in Kubelka-Munk two-flux model at laser and linearly polarized laser irradiation

Tissues Ry Ty R, T. Rj Ti R T
Normal small intestine|0. 15740, 016(|0. 319+0. 016/0. 0240, 002(0. 04740. 003]0. 1814+0. 007]0. 418+0. 021]|0. 029+0. 001|0. 060+0. 004
Normal bladder 0.31640.016[0. 2504+0. 011{0. 022+0. 002|0. 072+0. 004(0. 364740. 015/0. 27140. 012]0. 024 +0. 001{0. 095+0. 004
Bladder cancer 0.31140.014]0.082+0. 005[0. 0334-0. 003] 8. 6 X 10 ° = [0. 31040. 014[0. 085+0. 005|0. 034=0. 003[ 9. 7X 10 ° +
0.05X103 0.05X1073

2 Kubelka-Munk 808 nm

Table 2 Absorption coefficients, scattering coefficients, total attenuation coefficients, effective attenuation coefficients

of human tissues in Kubelka-Munk two-flux model at laser and linearly polarized laser irradiation

Tissues Akm /em™ ! Sgm /em ! E, /em ™! Eug /em™ ' Agm /em™ ! Sy /em ! E’ /em ™! El¢ /em™!
Normal small intestine 5.92+0.26 2.29+0.14 8.2140.40 7.8940.39 4.36+0.19 1.87+0.08 6.237+0.27 5.9540.27
Normal bladder 5.2940.03 6.30%0.04 11.6+0.07 9.73£0.09 .42+0.02 6.70£0.03 11.1£0.07 8.88F0.04

Bladder cancer 9.63+£0.04 12.5£0.06 22.140.12 18.340.09 9.524+0.04 12.2+0.06 21.740.10 18.040.09
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Fig. 4 Forward scattered photon fluxes, backward scattered photon fluxes, total scattered photon fluxes of human normal
small intestine, human normal bladder, human bladder cancer tissues in Kubelka-Munk two-flux model at 808 nm

laser and linearly polarized laser irradiation
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