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Fig. S1. PHMG8-GA-PVA1 film printed on copper foil after impact (a) and bending 
(b) strength test
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Fig. S2. Response of S. subtilis (1) and E. coli (2) bacteria of a) PHMG, b) PHMG-
GA, c) PHMG soaked in water for 15 minutes, d) PHMG-GA soaked in water for 
15 minutes, e) PHMG8-GA-PVA1, f) PHMG8-GA-PVA1 soaked in water for 15 
minutes

Table S1. Comparison of some positive friction materials

No. Triboposive 
material

Tribonegative 
material

Applied 
force (N)

Applied 
frequency 

(Hz)

Maximum 
output voltage 

(V)
Ref.

1 Cellulose 
nanofibrils (CNF) FEP - 10 32.8 [S1]

2 Chitosan FEP 8 5 150 [S2]

3 Al FEP 20 - 200 [S3]

4 TPU fiber 
(electrospinnig)

FEP (without 
MoS2)

- ~ 4 150 [S4]

5 Polyamide-66 
(PA66) FEP 10 2 153 [S5]

6 PVA PTFE 50 5 511 [S6]



7 PVA FEP 10 3 Hz 181 This 
work

8 PHMG8-GA- 
PVA1 FEP 10 1 Hz 467.4 This 

work
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