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Surfaces of fully swollen hydrogels in solvent are rarely imaged by atomic force 

microscopy (AFM) due to experimental challenges arising from their softness, 

from surface gradients in cross-linking, and from adhesion to loosely bound 

polymers. We have prepared smooth surfaces of a crosslinked hydrogel which is 

built from self-assembled micelles of amphiphilic triblock copolymers. Using a 

dedicated AFM mode of frequently repeated force-distance curves, we succeeded 

in imaging the organization of micelles at the surface and to reveal differences 

in mechanical stability and adhesion between micelle core and corona. 

 

 
 

The micellar hydrogel was prepared from Pluronic F127 diacrylate and 

crosslinked by means of photo-initiated radical polymerization [1]. The AFM tip 

penetrates the micelles’ core more easily than their corona, leading to higher 

adhesion at the sites of cores. Dimensional reduction of force-curve data and 

clustering analysis reveals nanometer-sized spots on the surface where single 

polymers attach to the AFM tip, followed by stretching and force-induced 

unbinding upon retraction. The results indicate new opportunities to detect local 

variations in physical and chemical interactions at the surfaces of hydrogels with 

self-assembled nanometer-scale structures.  
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