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Design and experimental study of
fiber—optic photothermal probe based on MMI

LU Yeping'?, YU Yang’, ZHANG Zhenrong", LIU Qiang',
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(1. School of Computer, Electronic and Information, Guangxi University, Nanning 530004, China;
2. College of Sciences, National University of Defense Technology, Changsha 410073, China;
3. College of Meteorology and Oceanology, National University of Defense Technology, Changsha 410073, China)

Abstract: To overcome the performance degradation caused by localized overheating of photothermal materials under conven-
tional fiber irradiation, and to meet the requirements for precise thermal effects in tumor photothermal therapy, a fiber-optic
photothermal probe (FOPP) based on multimode interference (MMI) is proposed. The probe employs an MMI coupler for
light-splitting functionality and utilizes a highly thermally conductive polydimethylsiloxane (PDMS) -graphene polymer com-
posite to construct a heat conduction channel, effectively enhancing thermal diffusion efficiency. Experimental results show
that the temperature sensitivity of the fabricated fiber Bragg grating with a 1 mm grating region is approximately 10.4~
10.45 pm/°C, exhibiting excellent linearity (R? > 0.9995). Under low-power laser irradiation below 100 mW, the fiber-optic
Fabry-Perot probe (FOPP) successfully achieved dynamic temperature measurement in ex vivo liver tissue, with a measured
maximum temperature of 51.4 °C, effectively covering the hyperthermia safe temperature range of 42~ 48 °C.

Key words: precision heat therapy, fiber-optic photothermal probe, multimode interference coupler, polymer composite material
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