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Implantation Strategies of Invasive Flexible Neural Electrode

HE Yuxin, ZHANG Wenguang, XU Liyue, ZHOU Xuhui
( School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; Invasive neural electrodes promote human understanding of neuroscience to the micrometer and
millisecond scale. Due to the large mechanical mismatch between traditional rigid electrodes and soft brain
tissues, flexible electrodes have become the new trend of neural electrodes. The flexibility of the neural electrode
reduces the immune response while losing the implantation stiffness. The implantation mechanism of the neural
electrode was reviewed and current researches on the implantation strategies of the flexible electrodes were
summarized, so as to help solve the loss of implantation ability of flexible electrode and acute implantation injury.
Based on the characteristics of various implantation strategies, the prospect of flexible electrode implantation
strategies was proposed.

Key words: invasive neural electrodes; flexible electrodes; implantation mechanism; implantation injury;
implantation strategy
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Fig.1  Representative force versus compression curve for a
single neural electrode!?!  (a) Compressed on a hard
substrate, (b) Compressed in 0. 6% agarose gel mimicking

brain tissues
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Fig.2 Flexible neural electrodes were implanted by stiff shuttle (a) A SAM-coated insertion shuttle'®) |
[9]

(b) Schematic of the shuttle insertion and extraction sequence'’’, (c¢) Various arrangements of

microwires''*' | (d) 3D-sharpened silicon shuttle! ")
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Fig.3 Assembly of flexible electrodes with biodegradable coating (a) Maltose coating! '/ |

(b) Experiment in mouse brain'*) | (¢) PLGA coating!™®! | (d) Gelatin coating''®]
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Fig.4 Neural electrodes based on mechanically-adaptive substrate (a) Nanocomposite electrode is

implanted in the brain successfully, (b) DAPI fluorescence image of electrode-tissue interface

[17]

(¢) Flexible electronics on shape memory polymer substrates''®! | (d) Intracortical electrode array

based on thiol-ene/acrylate substrates''®]
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