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Table 1 Absorption coefficients, scattering coeff icients, total attenuation coefficients, and effective attenuation coefficients
o human normal bladder tissue in Kubelka Munk two-flux model at laser and linearly polarized laser irradiation
Anm  Awlcm? S/ cm”* E/cm ! Egi/ cm ™ * A/ cm™ ! Siw/cm? E'/cm ! Egi/cm !
476.5 11.1+0.07 12.8+0.11  23.9+0.22 20.2+0.15 14.6+0.13 11.3+0.07 25.9+0.24 23.3+0.21
488 11.9+0.08 11.3+0.07 23.2+0.21 20.3+0.15 11.8+0.08 11.7+0.08 23.5+0.21 20.4+0.15
496. 5 8.17 +0.05 13.4+0.12 21.6+0.18 16.9+0. 08 10.6 £0. 06 13.6+0.12 24.2+0.22 20.0+0.14
514.5 7.26+0.04 11.9+0.08 19.2+0.15 15.0+0.09 7.16+0.04 17.9#0.09 25.1+0.23  17.5+0.09
532 10.2+0.06 17.6+0.9 27.8+0.14  21.5+0.11 10.6+0.7 17.9+0.09  28.5+0.15  22.2+0.12
Table 2 Total attenuation coefficient, absorption coefficient, scattering coefficient, mean cosine of scattering,
penetration depth, and refractive index of human normal bladder tissue at laser irradiation
A/ nm PJ/em ! Picm? Mdem t g d/cm n
476.5 78.9+0. 312 5.55+0.23 73.4+0.227 0.742+0.037 0.049 5+0.002 5 1.40+0.02
488 70.6+0.219 5.95+0.25 64.7+0.219 0.737+0.032 0.049 4+0.002 5 1.38+0.01
496.5 60.7+0.213 4.09+0.17 56.6+0. 218 0.660 0. 028 0.059 1+0.003 1 1.43+0.02
514.5 51.6+0.217 3.63+0.14 48.0+0.154 0.644 +£0. 023 0.066 6 +£0.004 5 1.39+£0.01
532 44.9+0.115 5.10+0.19 39.8+0.112 0.593 +0. 019 0.055 4 +0.002 9 1.37+0.01
Table 3 Total attenuation coefficient, absorption coefficient, scattering coefficient, mean cosine of scattering, penetration
depth, and refractive index of human normal bladder tissue at linearly polarized laser irradiation
A/ nm P'dem ! P'Jem? p'dem?t d d'/cm n
476.5 73.8+0.282 7.30+0.35 66.5+0.228 0.737+0.032 0.042 9+0.001 9 1.44+0.02
488 64.9+0.233 5.90+0.24 59.0+0. 223 0. 702 +0. 030 0.049 1+0.002 4 1.41+0.02
496. 5 55.6+0.181 5.30+0.21 50.3+0.212 0. 604 £0. 025 0.049 9+0.002 6 1.42+0.02
514.5 47.8+0.173 3.58+0.12 44.2 +0. 146 0.581 +0. 023 0.064 9+0.004 1 1.43+0.02
532 42.3+0.114 5.30+0.20 37.0+0.107 0.556 +0. 018 0.053 8+0.002 7 1.39+0.01
3 (
6 mm) , )
[9, 10]
) , Kubd ka- Munk
(P>0.05)
5 (1.37 1.44) ,
Kube ka- Munk



9 1041

[71

) 5

4 (1.37 1.44) Kubd kar Munk

, (P>0.05)
[1] Yong Ka Y, Morgan Sephen P, Sockford lan M et d. J. Biomed. Opt. , 2003, 8(3) : 504.
[2] Guzelsu Ngat, Federici John F, Lim Hee Cet d. J. Biomed. Opt. , 2003, 8(1) : 80.
[ 3] Sankaran Vanitha, Wash Jossph T, Maitland Duncan J. J. Biomed. Opt. , 2002, 7(3) : 300.
[ 4] Zimnyakov D A, Snichkin Yu P, Kisdeva | V et d. Opt. Sectrosc. , 2002, 92(5) : 765.
[5] Chernomordik Victor, Hattery David W, Grosenick Dirk et d. J. Biomed. Opt. , 2002, 7(1) : 80.
[6] ChanceB, Cope M, Gratton E et d. Review of Scientific Instruments, 1998, 69(10) : 3457.
[ 7] QuJdianan,MacAuay Cdum, Lam Sephen et d. Appl. Opt. , 1994, 33(31) : 7397.
[ 8] WEI Huajiang, XINGDa, WU Guo-yong et d ( , , ). Sectrosoopy and Spectrd Andysis( ),

[9] Bolin FP, PreussL Eetd. Proc. Appl. Opt. , 1989, 28(12) : 2297.
[10] Li H,LuZ Proc. SPIE, 1998, 3548: 119.
[11] Rogatkin D A. Opt. Spectrosc. , 1999, 87(1) : 101.

Optical Properties of Human Normal Bladder Tissue at Five Different
Waveengths of Laser and Their Linearly Polarized Laser Irradiation
in Vitro

WEI Huajiang* , XINGDa'* , WU Guo-yong® , JIN Ying', GU Hua-min
1. Ingitute of Laser Life Science, South China Norma Univerdty , Guangzhou 510631, China
2. Frg Affiliated Hogita of Sun Yat-sen Universty of Medicd Sciences, Guangzhou 510089, China

Abgract A doubleiintegratingpheres sysem, the basc principle of measuring technology of radiation, and an opticd mode of
biologica tissues were used for the sudy. Optica propertiesof human normal bladder tissue at 476.5, 488, 496. 5, 514. 5 and 532 nm
of laser and their linearly polarized laser irradiation were studied. The results of measurement showed that tota attenuation coefficient
and scattering coefficient of human norma bladder tissue at these wavelengths of laser and ther linearly polarized laser irradiation in
creased with decreasng wavelengths. And these was an obvious ditinction between the results at thesewaveengths of laser and their
linearly polarized laser irradiation. Absomption cogficient of human norma bladder tissue at thesewaveengthsof laser and their linearly
polarized laser irradiation was tardily increased with decreas ng wavelengths. But there were a number of gurgitations. And these were
independent of the waveengthsof laser or ther linearly polarized laser irradiation. Mean cosne of scattering of human norma bladder
tissue at these wavdengthsof laser and ther linearly polarized laser irradiation a9 increased with decreasng wavelengths. And these
was an obvious digtinction with these wavedengthsof laser and their linearly polarized laser irradiation. But penetration depth of human
norma bladder tissue at these wavedengths of laser and their linearly polarized laser irradiation ad< increased with increasng wave
lengths. But there were a number of gurgitations. Refractive index of human norma bladder tissue at thesewaveengthsof laser ranged
from 1. 37 to 1. 44. Absorption coefficient , scattering coefficient , total attenuation coefficient , and ef ective attenuation coefficients of
human norma bladder tissue in Kubd kaMunk two-flux mode at the same waveength of laser and the linearly polarized laser irradia-
tion do not exhibit prominent distinction ( P> 0. 05). Sme aboorption codficient , scattering coefficient , tota attenuation coefficient ,
and dfective attenuation cogfficient of human norma bladder tissue in Kubd kaMunk two-flux modd at different wavelengths of laser
and their linearly polarized laser irradiation exhibit obvious digtinction.

Keywords Human norma bladder; Optica properties; Ar™ laser and 532 nm laser; Doubleintegrating phere system; Linearly
polarized laser
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