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1. Thickness measurement of XPE film before and after dipping in a 
toluene 

 
To check the crosslinking density and uniformity across the film, the XPE thin film was 

immersed in toluene, and its thickness variation was measured. Even after immersion in toluene 
for 30 minutes, the thickness of the XPE thin film did not change. This means that the film is 
thoroughly and uniformly crosslinked throughout its entire structure. This is a significant 
advantage compared to the conventional e-beam radiation method for crosslinking the polymers, 
as the conventional approach tends to create higher crosslinking density in the top layer while 
leaving the lower area without sufficient crosslinking.  
 
 

 
 

Figure S1. 
(A-B) Interferometry measurement of XPE film thickness before dipping in toluene (A) and after 
dipping in toluene (B). 
 
 
  



2. EDX measurement data of raw polyethylene powder and evaporated 
XPE thin film 

 

 
 
Figure S2. 
(A) EDX measurement of raw polyethylene power. It shows 100% carbon. (B) EDX measurement 
of evaporated XPE thin film. The composition is 91.5 % carbon and 8.5 % oxygen. Oxygen comes 
from the outgassing during thermal evaporation. 
  
 


