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Fiber-Optic Probe Design for Detecting Skin Fluorescence
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Abstract Fiber-optic probe design is studied to improve the efficacy of collection of tissue fluorescence. After
optical models of human skin tissue is developed, Monte Carlo method is employed to simulate light propagation in
fiber-optic probe and skin tissue, and to investigate the effect of fiber-optic probe parameters, including number of
fibers, fiber diameter, numerical aperture, source-collection fiber separation distance, fiber-tissue spacer thickness,
on light propagation and fluorescence collection. Then, a fiber-optic probe is designed to detect fluorescence of
human skin advanced glycation end ( AGE) products, the performance of the probe is analysed, and comparison
between simulation and experiment was carried out. Results indicate that, compared with a common fiber-optic
probe, the designed probe has better ability to collect fluorescence and decrease reflected light of skin tissue. In
addition, the consistency of experiment and simulation result indicates that Monte Carlo method can be used in the
design of fiber-optic probe. Fiber-optic probe parameters can affect light propagation and fluorescence detection
obviously. Designing different fiber-optic probes according to different application purposes, can improve its efficacy
of fluorescence based diagnostic devices.
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Table 1 Optical properties of skin tissue used in the model

Optical property Excitation (370 nm) Emission (480 nm)
Absorption coefficient /cm ™! 188 79
. . Scattering coefficient /cm™* 135 57
Epidermis .
Anisotropy 0.73 0.75
Index 1. 335 1.335
Absorption coefficient /cm™! 5.1 1.1
. Scattering coefficient /cm ™! 135 57
Dermis )
Anisotropy 0.73 0.75
Index 1. 37 1. 37
o b A}
(NA), ) . ) )
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