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Optimal Design of T-Section Coating for Assisted Insertion of
Flexible Neural Probe

XU Liyue, ZHANG Wenguang, HE Yuxin, ZHOU Xuhui

(State Key Laboratory of Mechanical Systems and Vibration, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: In order to solve the problem of brain damage caused by the insertion of flexible neural
probe assisted by biological soluble coating, a coating with a T-shaped cross section was
proposed. The linear relationship between the insertion force and the coating width was obtained
by experimental measurement and statistical analysis, which provided the theoretical basis for the
coating size design. Considering the constraint conditions such as buckling force and processing
technology. the optimal size of T-shaped cross section coating was obtained by genetic algorithm
for different probe widths. Simulation and experimental results show that the T-section coating
can reliably assist probe insertion, and its average cross-section area is only 58.24% of that of
rectangular coating with the same width, and the insertion force is only 64.62%. This design
effectively reduces the cross-sectional area and insertion force, thus reduces the damage to the
brain during insertion.
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Fig. 1 Measuring system of neural probe insertion force
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Fig. 2 Schematic diagram of flexible probe and coating
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Fig. 3 Insertion force curve of neural probe
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Fig. 4 Insertion force in different widths of coatings
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Fig. 5 Schematic diagram of T-section coating
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Fig. 6 Flow chart of T-section coating design
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Fig. 7 Convergence curves of genetic algorithm used for

T-section coating parameters design
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