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Figure 1 The Structure and output performance of TENG. (a) Schematic diagram of as-fabricated TENG; (b) SEM image of the Kapton film before
treatment; (c) SEM image of the nanostructures on Kapton film treated by ICP; (d) the open-circuit voltage of TENG was 30 V; (e) the short-circuit

current was 0.6 pA.
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Figure 2 The structures of as-fabricated Ag/ZnO nanowires. (a) The comparison diagram of carbon cloth (left), Ag/ZnO nanowires (middle) and a
dime (right); (b) SEM image of carbon cloth; (c¢) SEM image of Ag/ZnO nanowires (the inset shows TEM image of the Ag nanoparticles tightly
attached to ZnO nanowires); (d) the size distribution of Ag nanoparticles; (¢) the EDX image of Ag/ZnO nanowires.
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Figure 3 The synergistic sterilization system of electrical stimulation and Ag/ZnO nanowires. (a) The experimental setup of electrical stimulation
and Ag/ZnO nanowires sterilization system; (b) the circuit diagram of TENG rectified by a rectifier bridge; (c) the synergistic sterilization system of
electric current stimulation and Ag/ZnO nanowires; (d) the synergistic sterilization system of electric filed stimulation and Ag/ZnO nanowires.
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Figure 4 The synergistic sterilizing effect of alternating current (AC) stimulation and Ag/ZnO nanowires. (a) The synergistic sterilizing effect of AC
electric filed stimulation and Ag/ZnO nanowires; (b) the synergistic sterilizing effect of AC electric current stimulation and Ag/ZnO nanowires.
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Figure 5 The CFU images of E. coli processed with different electrical stimulation modes synergy with Ag/ZnO nanowires, ZnO nanowires and

carbon cloth.
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Figure 6 (Color online) The synergistic sterilizing effect of direct current (DC) stimulation and Ag/ZnO nanowires. (a) The synergistic sterilizing
effect of DC electric filed stimulation and Ag/ZnO nanowires; (b) the synergistic sterilizing effect of DC electric current stimulation and Ag/ZnO

nanowires. P<0.05, ~P<0.01, "~ P<0.001.
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Effect of electrical stimulation mode on the antibacterial properties of
Ag/Zn0O nanowires based on a triboelectric nanogenerator
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School of Biological Science and Medical Engineering, Beihang University, Beijing 100083, China

In this article, two electric-field and electric-current stimulation modes are designed based on a triboelectric nanogenerator to examine
the effect of electrical stimulation modes on the antibacterial properties of silver—zinc-oxide (Ag/ZnO) nanowires. The triboelectric
nanogenerator converts biological mechanical energy into electrical energy to power the antibacterial system, and Escherichia coli is
used as the antibacterial object. The results suggest that electrical stimulation increases the sterilization rate to 51.71% (P<0.01).
Furthermore, in our antibacterial system, the electric-current stimulation mode is superior to the electric-field mode, with the
sterilization rate increased by another 12.93% (P<0.01). We also found that the sterilization rate of alternating-current stimulation is
higher (12.12%, P<0.01) than direct-current stimulation for the electric-field stimulation mode, but, for the electric-current
stimulation mode, the direct-current stimulation is superior to alternating current. Indeed, this study not only identifies the synergistic
antibacterial mechanism of electric stimulation and Ag/ZnO nanowires but also provides a foundation for the appropriate selection of
electrical stimulation modes to regulate cell activity.
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