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Abstract Tissue phantoms with different optical parameters are designed to study the influence of absorption and
scattering on tissue fluorescence and diffuse reflection spectra. An empirical recovery algorithm is optimized to
correct the influence of absorption and scattering and obtain the intrinsic fluorescence spectrum of tissues. The
results reveal that the empirical recovery algorithm (experience parameters k£, and k, are 0.9 and — 0. 8,
respectively) can effectively reduce the influence of absorption and scattering on the fluorescence intensity, and the
fluorescence intensity is linearly correlated with the concentration of fluorescence components. When we apply
spectral recovery algorithm to the screening of diabetes based on skin tissue fluorescence spectrum, the results

reveal that, comparing to the fluorescence spectrum before recovery, the area under receiver operating characteristic
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(ROC) curve increases from 0.54 to 0.81; besides, the sensitivity also increases from 38.6% to 77.6% when the

specificity is 70. 6% . Therefore, this study makes a major contribution to research on clinical application by

optimizing fluorescence spectrum empirical recovery algorithm with tissue phantoms.
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Table 1 Composition of single-layer phantom

Phantom Mass concentration /(mgemL ™)

number NADH Hb Polystyrene
1 X 0.5 0.02
2 X 1.0 0.02
3 X 1.5 0.02
4 X 0.5 0.04
5 X 1.0 0.04
6 X 1.5 0.04
7 X 0.5 0.06
8 X 1.0 0.06
9 X 1.5 0.06
10 X 0 0

Note: X represents the NADH concentration, such as 0.06,
0.12,0.24,0.48,0.96,1.92 mg/mL.
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Table 2 Absorption coefficient p, and scattering coefficient

s at typical excitation and emission wavelengths of NADH

Excitation wavelength Emission wavelength

of 370 nm of 480 nm
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Fig. 1 Schematics for measuring fluorescence and diffuse reflection spectra of tissue.

(a) Fluorescence spectrum; (b) diffuse reflection spectrum
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Fig. 2 Schematic of spectrum detection system
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Fig. 3 Spectra of phantom sets with 0.96 mg/mL NADH and varying concentrations of Hb and polystyrene.

(a)-(b) Fluorescence spectra; (c)-(d) diffuse reflection spectra of fluorescence excitation band;

(e)-(f) diffuse reflection spectra of fluorescence emission band
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Fig. 4 Relationship between the (a) phantom raw fluorescence or (b) fluorescence spectrum after

recovery and mass concentration of NADH
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