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Abstract 

The AFM is a versatile tool to investigate a large and still growing number of biomaterials, in particular in 

combination with fluorescence microscopy. First, I will present how changes in the collagen network of the 

articular surfaces from knee joints can be detected via high-resolution AFM imaging under native conditions. 

In a combination of AFM and fluorescence microscopy we can show that local changes in the organization of 

fluorescent stained cells, a marker for early osteoarthritis, lead to a significant local reduction of the elastic 

modulus, local thinning of the collagen fibers, and a roughening of the articular surface [1].  

Second, we will present fundamental insights into the formation and breaking of (multivalent) bonds. Here, 

we disentangle physical and chemical bonds that form in mussel-inspired coatings. Both, the timescale of 

bond formation and their strength is determined. This helps to understand the interplay between adsorption 

(physisorption) and chemical reactions (chemisorption) in polymer coatings [2]. 

Finally, I will show first results on how a combination of AFM and single-molecule fluorescence may become 

a useful tool in determining the dynamic structure of proteins. 
[1] Tschaikowsky et al., Acta Biomaterialica, 126 (2021), p. 315–325. [2] Lallemang et al., submitted 
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