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As shown in Figure S1(a-c), when the offset distance ranges from 0 µm to 30 µm, the opening profile also 

increases. The microneedle heights for different UV intensity is shown in Figure S1(d).  

 
Figure S1. (a-c) Optical images of different offset distances. (d) The microneedle heights for different UV intensity. 
 
 
 
 
 

 



 
Figure S2. The optical image before (a) and after (b) the penetration.  


