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Fig-1 View d the sction o the tissue sample hol der
1, Tissue sample; 2, Tissue-sample holder ;
3, Raz=6 mm; 4, Rp=12 mm

1.2
1.2.1
(899-05 )
25
2 )
50 mm, 12 mm
2 mm 25
) 6 mm
5
4 l 6
, |
2
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Table 1. Absorption coefficients Axw , scattering coefficients Sgu , total attenuation coefficients E;, effective attenuation

coefficients Eg¢ of tissue at laser and linearly polarized laser irradiation the by Kube ke-Munk two-flux model

A/ nm Awg/cm™ ! S/ cm™? E/cm ! Eqi/cm™t Agw/cm ! S/ cm™? E'/cmt Eqi/cm™t

476.5 26.3x1.15 6.67%0.32 33.0+1.09 32.3+1.53 26.2+1.28 7.69%0.52 33.9%£1.82 33.0x+1.68
488.0 26.5+1.19 6.47+£0.29 33.0x1.09 32.3+£1.53 25.1+0.26 7.36£0.45 32.5+1.76 31.6+1.56
496. 5 26.4+1.18 5.82+0.24 32.2+1.05 31.7+1.49 24.6%0.19 6.60x0.25 31.2+1.67 30.5+1.42
514.5 23.2+1.12 6.06£0.28 29.3%£0.97 28.6%+1.37 23.7x1.12 7.17%0.37 30.9%+1.53 30.0+1.34
532.0 10.8+0.52 7.27+0.37 18.0+0.89 16.5+0.81 9.28+0.47 7.14+0.34 16.4+0.81 14.8+0.68
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Table 2. Total attenuation coefficient U ¢, absorption coefficient M o, scattering coefficient U s, mean scattering
cosine g, penetration depthd , refractive index of tissue at laser irradiation

1 1

1

A/ nm U cm” U/cm” Mdcm” g d/cm n

476.5 96.4+0.35 13.2+0.074 84.0+0.44 0.840+0.004 9 0.030 8 £0.000 11 1.38+0.05
488.0 79.1+0.27 13.3+0.076 65.8+0.38 0.802 +£0.004 2 0.030 9£0.000 12 1.40 £ 0. 06
496. 5 63.3%+0.21 13.2+£0.074 50.1+0.25 0.757+0.003 4 0.031 6 £0.000 16 1.39+£0.05
514.5 54.5+0.14 11.6 £ 0. 067 42.9+0. 17 0.722+0.002 7 0.035 0+0.000 19 1.43+.07
532.0 47.1+0.11 5.40+0.032 41.7+0.13 0.724+0.003 1 0. 060 4 +0. 000 35 1.39+0.05

Table 3. Total attenuation coefficient U , absorption coefficient M4 , scattering coefficient ¢ , mean scattering

cosine g, penetration depthd’ , refractive index of tissue n at linearly polarized laser irradiation

A/ nm p{/cm ! Malcm ! pi/cm ! d d'/cm n
476.5 89.5+0.31 13.1+£0.087 76.4+0.25 0.809 +£0.005 3 0. 030 3+0.000 15 1.46+£0.07
488.0 71.2+0.23 12.6+0.082 58.6+0.15 0.761 0. 0041 0.0315+0.00018  1.48%0.08
496.5 50.4+0.16 12.3+0.079  47.1+0.13 0.726 +0.003 5 0.0328+£0.00021  1.48%0.08
514.5 47.6+0.14 11.9#0.072 35.7+0.11 0.621+0.002 7 0.0332+0.00022  1.47+0.08
532.0 33.2+0.09  4.64+0.023  28.6%0.07 0.613 +0.002 2 0.0676+0.00041  1.45%0.07
100
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(P> Kube ka Munk
0. 05) 514.5 532 nm [13]
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Optical Properties of Human Normal Small Intestine Tissue with
Theoretical Modd of Opticsabout Biological Tissuesat Ar ™ Laser and
532 nm Laser and Their Linearly Polarized Laser Irradiation in Vitro

WEI Huajiang*, XINGDa" ", WU Guo-yong? , JIN Ying', GU Huai-min®
1. Ingtitute of Laser Life Science, South China Norma Universty , Guangzhou 510631, China
2. Frg Affiliated Hogital of Sun Yat-sen Univerdty of Medica Sciences, Guangzhou 510080, China

Absgtract A double-integrating-heres syssem , badsc principle of measuring technology of ray radiation , and optica mode of biologica
tissues were used for the study. Optica properties of human norma smal intestine tissue at 476.5, 488, 496.5, 514.5 and 532 nm
laser and their linearly polarized laser irradiation were studied. The resultsof measurement showed that the totd attenuation coefficient
and scattering coefficient of the tissue at thesewavelengthsof laser and their linearly polarized laser irradiation increased with decreasng
waveengths. And obvioudy there was a digtinction at 514. 5 to 532 nm waveength between lasers and their linearly polarized laser
irradiation. Abrption coeficient of tissue at these wavelengths of laser and ther linearly polarized laser irradiation increased with
decreas ng waveengths. Aborption coefficient of tissue at 514. 5 to 532 nm waveength of laser was obvioudy decreasng, which was
independent of these wavdengths of laser or ther linearly polarized laser irradiation. Mean codne of scattering of tissue at these
waveengthsof laser and ther linearly polarized laser irradiation a< increased with decreasng wavelengths. But penetration depth of
tissue at these waveengthsof laser and their linearly polarized laser irradiation a © increased with increas ng of wavelengths. Refractive
index of tissue between these wavedengths of laser was within 1. 38 to 1.48. Aborption coeficient , scattering coefficient , totd
attenuation coefficient , efective attenuation coefficientsof tissuein KubdkaMunk two-flux mode at the same wavelength of laser and
their linearly polarized laser irradiation showed no prominent distinction ( P > 0.01). Absorption coefficient , scattering coefficient ,
tota attenuation coeficient , efective attenuation codficientsof tissuein KubekaMunk two-flux modd at different waveength of laser
and ther linearly polarized laser irradiation showed obvious distinction. Optica propertiesof tissue at 514. 5 to 532 nm waveength of
laser exhibited obvious digtinction.

Keywords Human norma smal intestine; Optical properties; Ar™* laser and 532 nm laser ; Doubleintegrating phere system;
Linearly polarized laser
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