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[Abstract] Objective To investigate the difference of electroreactivity and electrocoagulation of
commonly used interventional materials. Methods The resistance of different types of micro-guide wire
and spring coil are measured with a multimeter to obtain the physical parameters reflecting the conductivity.
The in vitro electrolytic gas production experiment was carried out with physiological saline and isolated
arterial blood of New Zealand white rabbits as the medium, the gas production data were obtained, and the
thrombus adhesion on the surface of the materials was observed by scanning electron microscopy. Results
The resistance measurement results showed ASAHI, SilverSpeed, Traxcess micro - guide wire and Axium
spring coil have good conductivity, the electrolytic gas production could occur after power-up, and the
voltage was positively correlated with gas production speed (P <0.05, for all). The results of in vitro arterial
blood electrocoagulation showed that better thrombosis quality could be obtained by increasing the voltage.
Conclusions  The micro - guide wire and spring coil used for intra - arterial electrocoagulation can
preliminarily selected by resistance measurement, and the voltage is the key factor to determine the
electrical reaction intensity and thrombosis quality.
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Figure 1 Schematic diagram of
in vitro electrolytic gas production

Je_

experiment.
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Figure 2 Microstructure of various interventional materials

ASAHI micro-guide wire with transparent insulation

coating (Panel 2a). X 10 Traxcess micro-guide wire (Panel 2b). X 10 SilverSpeed micro-guide wire (Panel 2¢). X
10 Transend micro-guide wire, the black part was covered with insulating coating, which was non-conductive (Panel

2d). %10 Synchro micro-guide wire, including bare metal conductive area (light part) and insulating coating area

(dark part, Panel 2e). % 10 Hydrosoft hydrogel spring coil with transparent insulating coating (Panel 2f). x50

Axium spring coil (Panel 2g). X 10
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Table 1. Resistance of micro-guide wire and spring coil commonly used in clinic
W45 ASAHI  Traxcess SilverSpeed Tr;:zzﬁfj " Hydrosoft Atum o X en)
: 2D 3x4 2D 3x8 3D 3x4 3D 3x8
BT TH = & = i 4 & & iz &
LK AEHQ) 800 135 100 — — 206 241 556 655
S v L B () 380 42 25 = = 176 192 420 465
HEREFFRBL(Q) 20 30 25 = = 16 21 14 11

*Axium spring coil is produced by American EV3 company, 2D is two-dimensional unwinding spring coil, and 3D is three-

dimensional unwinding spring coil. The front and rear numbers respectively represent the basket diameter and total length after
the coil is released , 3¢ [l EV3 24 7] A4 7 () Axium B3I B 5, 2D Sy — 2k fif Jt 59 3% B 3D Sy = 4k it IS 9 S e, i 0 AR 3R
S VB 00 I 04 R ELAR R B K B . — not conduction and no data available , NS, TCEHE

R2 HIEN9 VAR ABEL ISR R ) PSR (ml)
Table 2. Gas production per unit time of various
interventional materials at a voltage of 9 V (ml)

Axium(mm X cm)

fE]  ASAHI Traxcess SilverSpeed 2D oD 3D 3D
3x4 3x8 3x4% 3x8*

1 min  0.11 0.09 0.12 0.15 0.17

2min  0.18 0.17 0.22 0.33  0.37

3min 0.28 0.29 0.29 0.52 0.55 0.03 0.04
4 min  0.40 0.37 0.41 0.67 0.73

Smin 0.53 0.47 0.49 0.87 0.88

6 min  0.61 0.56 0.60 1.01 1.04 0.05 0.06
7 min  0.70 0.67 0.71 122 123

8 min 0.79 0.79 0.80 1.39  1.47

9 min 0.89 0.90 0.93 1.61 1.65 0.09 0.10
10 min  1.00 0.99 1.05 1.80 1.81
15 min  1.62 1.42 1.59 2.56 269 0.14 0.15

*The gas production efficiency of 3D spring coil electrolysis is
low, and the gas production is recorded every 3 min to reduce
metering error, 3D 3 [ # fiff 7 SRCRBAR L B 3 40 Bhid 51k
PR, DUS i B AR e 02

R3ORIEHLE R 25 R4 AR S ] 77 S (ml)
Table 3. Gas production per unit time of various
interventional materials under different voltages (ml)

Axium(mm X ¢cm)
HLJE ASAHI Traxcess SilverSpeed D D 3D 3D
3x4 3x8 3x4 3x8

9V 0.11 0.09 0.09 0.11  0.12 0.03 0.04
18V 0.21 0.17 0.20 0.21 0.23 0.05 0.07
36 V. 0.40 0.35 0.40 039 040 0.09 0.15
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Table 4. Comparison of gas production per unit time of
various interventional materials [M (P,;, P,s), ml]
e AR B IRE ] 7 A HiX Z 8 P1E
522 0.136 0.934
ASAHIT 0.55(0.28,0.79)
Traxcess 0.48(0.29,0.79)
SilverSpeed 0.50(0.29,0.80)
2D Axium 31 5% & -0.378 0.705
3mmXx4cm 0.96(0.52,1.39)
3 mm X8 cm 0.99(0.55,1.47)
3D Axium 55 &l -0.655 0.513

0.08(0.05,0.09)
0.09(0.06,0.10)

3 mmX4 cm

3 mmX8cm

B3 A FER K SN i e R S T
YA AR R AT S 7 A I
EARE 3a S 3b HEHE
Figure 3 Electrolytic gas production
experiment by physiological saline in
vitro showed there were bubbles on
the surface of the micro - guide wire
(Panel 3a) and spring coil (Panel 3b),
and presented a free state.

x5 KN AME R ES AR E R E W
Spearman Fk AH 3¢ 73 Hr

Table 5. Spearman rank correlation analysis of
voltage and gas production per unit time of various
interventional materials

Kruskal-Wallis test (H test) for comparison of micro-guide wire, and
Mann-Whitney U test for comparison of Axium spring coil , 3 Ffi A~ [fi] 74
5T 22 L BAT Kruskal-Wallis 556 (H AR5 , 2 FAS A <2 2D A

I AR LI
r Al P1H

52

ASAHI 1.000 0.018

Traxcess 0.999 0.026

SilverSpeed 1.000 0.007
2D Axium 35 [

3 mm x4 cm 1.000 0.008

3mmX8 cm 0.997 0.005
3D Axium 5 5% Pl

3 mmX4 cm 1.000 0.009

3 mm X8 cm 0.999 0.035

3D Axium 35 BB 1Y LR AT Mann-Whitney U 5 5%
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Figure 4 The isolated arterial blood electrolytic
gas production experiment showed micro - guide
wire and spring coil produced gas. When the
voltage was 9 V, small foam like bubbles
generated (arrow indicates, Panel 4a). When the
voltage was 36 V, larger bubbles generated (arrow
indicates), all bubbles tightly attached to the
blood surface and couldn’t escape (Panel 4b).
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Figure 5 The microscopic structure of thrombus by scanning electron microscopy Low power magnified When the voltage was 9V, the
thrombus on the surface of the micro-guide wire was evenly distributed (Panel 5a), and thrombus attachment on the inner side of the spring
coil was more obvious than that on the outer side (Panel 5b). The SilverSpeed micro-guide wire was powered at 9 and 36 V for 1 min
respectively, and the thrombus density of the 9 V (Panel 5¢) was significantly lower than that of 36 V (Panel 5d). The thrombus was
composed of blood cells and fibrin when the voltage was 9 V (Panel 5Se), and the thrombus was composed of dense fibrin when the voltage

was 36 V (Panel 5f).
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