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Figure S1. SEM images and corresponding particle size distribution of a, b) 

EGaIn nanoparticles, and c, d) OPC/EGaIn nanoparticles.

Figure S2. Digital photo showing the leakage of EGaIn nanoparticle inks in a 

ballpoint pen tube.



Figure S3. Digital photo of a ballpoint pen filled with OPC/EGaIn NPs inks.

Figure S4. SEM images showing the activation process of the OPC/EGaIn NPs 

inks via the roller extrusion a) initial state, b) break and gradually fusing, c) 

conducting state. 



Figure S5. Digital photo showing the handwriting traces after activation.

Figure S6. a) Digital photos of ballpoint pens with different diameters, and b) 

the electrical conductivity of handwritten inks corresponding to different line 

widths.



Figure S7. SEM image of OPC/EGaIn NPs ink printed SEBS membrane.

Figure S8. On-skin impedance of OPC/EGaIn bioelectrode after 7 days.



Figure S9. The potential of sEMG signals collected from different sports.


