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Effects of Combined Parameters of Neural Electrode on the
Micromotion Induced Injury of Brain Tissue
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Abstract: The long-term effectiveness of a neural electrode is the key factor affecting its clinical
application, and the optimal design of the electrode is the fundamental way to solve the problem. To
optimize the design of the neural electrode, a series of kinetic analysis on the micromotion at the
electrode-brain interface was conducted by finite element simulations based on the method of
orthogonal experimental design. The influences of five basic parameters of the neural electrode (tip
fillet, wedge angle, electrode thickness, stiffness and surface friction coefficient) and their interaction on
the micromotion induced injury of brain tissue were studied, and the degree of impact of each factor and
the optimal combination were revealed. The results show that the tip fillet, wedge angle and thickness of
electrode have a very significant impact on the brain tissue damage. Taking into account the interaction
between the factors, the optimal parameters of the electrode are the fillet of 20 pm, wedge angle of 45° ,
thickness of 40 pm, Young’s modulus of 200 GPa, and friction coefficient of 0.1.
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Fig. 1 Finite element models of the neural electrode and brain
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Tab.1 Material properties of the brain tissue
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Fig.2 Distribution of the brain tissue strain
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Tab.2 Value of parameters of different levels

K- Alpm B C/pm D/GPa E
1 10 30 20 200 0.1
2 20 45 30 2 0.3
3 30 60 40 0.02 0.5

TEZ WP, AN R X8R A R0,
117 HL PR 2R 22 T A9 BB 25 TC A 2 T 435 B 7 A R T
PR ZR ] A4 15 5 15 BC 0T 0B 4 s 7 £ 8 52 W 1 FH
NAEHAEH . TE7%5 I8 Z N R XS R AN, b

P BN R Z RS A AR . PR
AN TR PO JEE B R RN, JFG 3 R 45 R 0 e A
ARAl, PRI, D 2 IR R EE 48 2R R0 58 LA
Mo Fi8h, iy RS W2 B3 5 i A A S
R IPEREDY, 5 I SR A A A B, A7 A
A MR AS R, (R 5 R A
AR ST . B, WS 1R R RS NI
JEE (7 BRI EAR AT, AR TE FEXT Il 2 2145
PIZRE R

2 FEERHSW

21 EWRSH

ELL AT, SRR 22 73 M ik, 3 o 2 e — 1A
A KF B8 bR S AE R AR 22 AT 2R 1
B, Al IR ARG b s N R R . 363
o i AL AU AR ) B AT A R ok DR K B
XF AR IR A AR I (E . & B9 R/ F AT LA
Wiz N Ko R WA NI 2, ek 1
RN ZACE RS RHAER AR b L SR, RBOK,
T R XS FE AR A S R O . AR R AR
/N, AT L T A% PR 2R X 4t R e 14 2 U

x3 WMARRETENS R

Tab.3 Intuitive analysis of the brain tissue strain
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of parameters
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Tab.4 Analysis of the variance of the brain tissue strain

A SRR df SS MS F P
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