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= Abstract =
Measurement of Absorption and Scattering Coefficients of
Biological Tissues by Time-Resolved Reflectance Method

Kye Jin Jeon, Seung-Han Park, Ung Kim, and Gilwon Yoon*

A non-invasive technique to measure absorption and scattering coefficients’ was investigated. The re-
flected backscattered light from the surface of phantom and biological tissue was obtained by using a
time-correlated single photon counting system in pico-second time domain. The absorption and
scattering coefficients were acquired by the time of peak and asymptotic behavior of the time-resolved
reflectance curve and agreed well the ones that is obtained with deconvolution method. It was found
that the approximation method was good for biological medium to calculate optical properties due to
its convenience and accuracy. '

Key words : absorption and scattering coefficient, time-resolved reflectance, biological tissue.
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Fig. 1. TC-SPC experimental setup for measuring ps
time—resolved reflectance spectra. ML-Ar Laser;mode
locked Argon ion laser, CD Dye Laser;cavity dumped dye
laser, B.S.;beam spitter, M1-M2;mirror, N.D.;neutral densi-
ty filter, PD;photodiode, CFD;constant fraction discrimina-
tor, MCP-PMT;multi-channel plate photomuitiplier tube,
TAC:time to amplitude converter, MCA ;multi-channel ana-
lyzer
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Fig. 2. Measured (in dots) and curve-fitted (in line)
time-resolved reflectance and weighted residual for 25%
milk solution. Calculated values of & and x4 are 0.01 mm™!
and 1.6 mm ', respectively
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Fig. 3. Measured time-resolved reflectance and asymptotic
behavior for the 25% milk solution. Various ink concentra-
tion was added for simulating different absorption. Dis-
tance between incident light source and detecting optical
fiber was 8mm
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Fig. 4. Measured time—resolved reflectance spectra and
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cal fiber was 12 mm
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Table 1. Absorption and scattering coefficients obtained by the urve fitting by using deconvolution method and the equa-
tions (6) & (7) for the 25% milk solution with various ink concentration
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Table 2. Absorption and scattering coefficients obtained by the curve fitting using deconvolution method and the equations

(6) & (7) for the chicken breast and pig muscle
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