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Table1 Wavelengthrdependent percent difference (D %) o reflectance ( R) and transmittance
(T) between experiment and Monte Carlo simulation for normal breast tissue
A/ nm 350 400 450 500 550 600 650 700 750 800 850 Avg
D(R/ % 744 6 50 6 04 5 28 4 48 395 376 395 4. 55 513 5 54 515+1 17
D(T)/ % 260 2 94 321 3 52 3 88 4 26 4 61 4 80 5 00 4 36 5 04 4 02+0. 85
350 nm , 850 nm 410 nm
3 : 600 nm .
/ / , Monte Carlo ,
350 850 nm , ,
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Spectral Characteristics of Normal Breas Samples in the 350-850 nm
Wavelength Range

WANG Yuwhua' , YANG Hong-gin®, XIE Shursen'” , YE Zhen? , SU Yi-ming?

1. Key Laboratory of Optoelectronic Science and Technology for Medicine of Ministry of Education, Fujian Provincia Key Lab
of Photonic Technology, Institute of Laser and OptoHectronics Technology , Fujian Norma University, Fuzhou 350007,
China

2. Affiliated Hospita of Fujian Medical University , Fuzhou 350005, China

Absgtract Sectral characteristics of normal female breast samples in the 350-850 nm wavelength range were measured using a
UV/Vid NIR spectrophotometer system with integrating sphere attachment for measuring the diff use reflectance and transmit-
tance. The optical properties of normal breast tissuein vitro were obtained by the inverse adding doubling method. And then the
optical penetration depthsin this spectral range were analyzed based on the principle of tissue optics. The results show that the
reduced scattering coefficient of normal female breast tissue is significantly higher than the absorption coefficient in the 350-850
nm wavelength range. The reduced scattering coefficient decreases with the wavelength increment. It reaches maximum at shor-
ter wavelengths with a decrease at longer wavelengths and ranges from 9 731 mm™* at 350 nm to 1 476 mm™* at 850 nm. The
absorption cogfficient of normal breast tissueis about from 0. 798 mm™* at 350 nmto Q. 102 mm ! at 850 nm. The maximal and
minimal values are at 350 nm and 850 nm respectively. An absorption peak for the norma breast tissue is at 410 nm of wave-
length with the value of 0. 506 mm™* , which belongs to hemoglobin. The absorption coefficient remains relatively constant when
the wavelength is longer than 600 nm. The optical penetration depth increases with the wavelength increment and ranges about
from 0. 199 mm at 350 nm to 1L 439 mm at 850 nm. Deep penetration depth noted in normal breast samples, especialy at longer
wavelengths, reflects the weak absorption and reduced scattering at these wavelengths. The calculated optical parameters of nor-
mal breast samples by the inverse adding doubling method agree well with the Monte Carlo smulations. This study may be usef ul
for breast optical biopsy or the optical diagnosis of breast diseases.
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