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Optical Transport Characteristics of Human Tissues in Vitro at 808 nm
Linearly Polarized Laser Irradiation
WEI Huajiang' , XINGDa', WU Guo-yong®, GU Hua-min', JIN Ying'

Y Institute of Laser Life Science, South China Normal University, Guangzhou, Guangdong 510631, China
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Abstract In this paper , a doubleintegrating pheres sysem, basc prindple of measuring techrology of ray radation, opticd
modd of hiologcd tissues were used to study the opticd propertiesof human tissues. The resutsof measurement showed that the
parametersof opticd properties of human normd bladder and human bladder cancer tissue at 808 nm laser and the linearly
polarized laser in Kube ka Munk two-flux nmodd had prominent digtinction (P <0.01) . The parameters of gpticd properties of
human norma bladder tissue for 808 nm laser and the linearly polarized laser had dl diginction. Abomption codfident and
dfective attenuation codfident among dl parametersof gpticd propertiesof human norma bladder tissue had obvioudy ditinction.
All parameters of opticd properties of human bladder cancer tissue for 808 nm laser and the linearly polarized lasr had ot
prominent dginction (P > 0. 05) which showed that the depolarization of human bladder cancer tissue to 808 nm linearly
polarized irradiation was very hig. The parameters of optica properties of human norma small intestine tissue at 808 nm
laser and the linearly polarized laser irradiation had al prominent digtinction (P < 0. 01) , which showed that the
depolarization of human norma small intestine tissue to 808 nm linearly polarized irradiation was smaler. Distribution of
light intendty of three kindsof human tissues at 808 nm laser and the linearly polarized laser irradiation in Kubd ka Munk

two-flux modd had obvioudy dissmilitude.
Key words laser technique; optica properties; smal intestine; bladder; cancer tissues; 808 nm laser; double

integrating- phere system
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4.1 Kubelka-rMunk Kube ka M unk ,
808 nm
Kubd ka Munk , (5)
808 nm (8) , 2
1 Kube ka-Munk 808 nm
Table 1 Diffuse reflectance, diff use transmittance, ecular reflectance, callimated transmittance of human tissues
in Kube k- Munk twoflux mode at laser and linearly polarized laser irradiation
Tissues Rd Tq R Te Rd T4 R To
Norma smal intestine |0. 157 + 0. 016{0. 319 + 0. 016/0. 024 = 0. 002|0. 047 + 0. 003{0. 181 + 0. 007|0. 418 = 0. 021/0. 029 * 0. 001{0. 060 + 0. 004
Norma bladder ~ [0.316 +0.016/0. 250 + 0. 011|0. 022 + 0. 002|0. 072 + 0. 004]0. 364 + 0. 015(0. 271 + 0. 012|0. 024 + 0. 001{0. 095 + 0. 004
Bladder cancer 0.311 £0.014{0. 082 + 0. 005/|0. 033 + 0. 003 8.6 x 10" °+ |0. 310 + 0. 014{0. 085 + 0. 005{0. 034 £ 0.003 9.7 x 10" °
0.05x10°3 0.05x10°3

2 Kubd kaMunk 808 nm
Table 2 Absorption coefficients, scattering coefficients, total attenuation coefficients, effective attenuation coefficients

of human tissues in Kubelka Munk twoflux model at laser and linearly polarized laser irradiation

Tissues Aalcm t  S/cm? E/cm ! Eg/cm*® Aw/cm ! sSqy/em*  E//em’? Eq/cm™ !
Normd smdl intestine 5.92+0.26 2.29+0.14 8.21+0.40 7.89+0.39 4.36+0.19 1.87+0.08 6.23+0.27 5.95+0.27
Normal bladder 5.29+0.03 6.30+0.04 11.6+0.07 9.73+0.09 4.42+0.02 6.70+0.03 11.1+0.07 8.88+0.04
Bladder cancer 9.63+£0.04 12.5+0.06 22.1+0.12 18.3+0.09 9.52+0.04 12.2+0.06 21.7+0.10 18.0%£0.09
1.5 T T 1.5 T T 1.5 T T
(@) (b) )
5 - 1.25F |
Ax) 123 Alx} A(x) 1.2+ .
Bi(x) 1.00 Bix) 1.00 - B(x) 1.0 L
. ((x) = ((x) = ((x
%= ) 75 5 — 075 = 08
= D = D(x) = b
E - | RO = =" = 06
= Fx) 050 [T = ) 050 2 Fx) »
Ax) 25 4 Fxe2s )
. . 0.2
0 0.00 ==+t ""—1 0 0.00 bt T ‘ 0.0
0 0.05 0.10 X 0 0.05 0.10 X o 0.1 0.2 x
0.142 0.132 021

Small intestine tissue thickness/cm Bladder tissue thickness/cm Bladder cancer tissue thickness/cm

4 808 nm
Fg.4 Forward scattered photon fluxes, backward scattered photon fluxes, tota scattered photon fluxes of human norma small
intetine, human norma bladder, human bladder cancer tissues in KubdkaMunk twoflux modd at 808 nm
laser and linearly polarized laser irradiation

4.2 Kubdka-Munk Mat hcad2001 for Windows

: 4 , A(X)
Kubd ka- Munk , B (x) 808 nm
808 nm
i(x) j(x) C(x) D(x) 808 nm
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2 808 nm
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