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Table S1. Comparison of this study to previous studies on bubble printing using conductive materials. 



 
Figure S1. Scanning electron microscope (SEM) image and dynamic light scattering (DLS) histogram of gallium-indium eutectic 

alloys (Ga-In) particles. 
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Figure S2. Example of height evaluation of the fabricated line using a laser scanning microscope. 
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Figure S3. Energy Dispersive X-ray Spectroscopy (EDX) -SEM image of a sample in which silver nitrate (AgNO3) was added in 

NMP to attempt galvanic replacement of the surface of Ga-In colloidal particles. EDX mapping of Silver (Ag) on Ga-In colloidal 

particles has not been observed, and experiments using Ga-In colloidal particles in N-methylpyrrolidone (NMP) confirm the 

difficulty of galvanic replacement of the colloidal particles. Acceleration voltage: 6 kV. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Figure S4. EDX spectra of the inside and outside of the processed line for galvanic replacement with 0.5 M AgNO3 for 24 h and 

the corresponding EDX mapping of gallium (Ga), and Ag. Acceleration voltage: 6 kV. 

  



 

 

 
Figure S5. EDX spectra of the inside and outside of the processed line for galvanic replacement with 12.7 M AgNO3 for 24 h 

and the corresponding EDX mapping of Ga, and Ag. Acceleration voltage: 6 kV. 

  



 
Figure S6. Off state of the fabricated wiring and SMD LED. 
 
 
 
 
 

 
Figure S7. EDX spectra of the inside and outside of the processed line for galvanic replacement with 12.7 M AgNO3 for 24 h 

and the corresponding EDX mapping of Ga, and Ag. Acceleration voltage: 20 kV. 

 

 

 

 

  



 

 

 
Figure S8. EDX spectra of the inside and outside of the processed line for galvanic replacement with 12.7 M AgNO3 for 1 min 

and the corresponding EDX mapping of Ga, and Ag. Acceleration voltage: 6 kV. 

 

 

  



 
 

 

Figure S9. EDX spectra of the inside and outside of the processed line with galvanic replacement with 12.7 M AgNO3 for 3 min 

and the corresponding EDX mapping of Ga and Ag. Acceleration voltage: 6 kV. 

 
  



 

 

 
Figure S10. EDX spectra of the inside and outside of the processed line with galvanic replacement with 12.7 M AgNO3 for 5 

min and the corresponding EDX mapping of Ga, and Ag. Acceleration voltage: 6 kV. 

  



 

 

 
Figure S11. EDX spectra of the inside1, inside 2, and outside of the processed line with galvanic replacement with 12.7 AgNO3 

for 10 min and the corresponding EDX mapping of Ga and Ag. Acceleration voltage: 6 kV. 

 




