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Progress in bioelectronic interfaces relies on novel materials with tailored multifunctional properties 

to achieve both, a highly efficient transduction process and high biocompatibility enabling low-

invasive device operation. The relevant length and time scales at which these properties unfold their 

impact on the biological systems are on the order of nanometers and micro to milliseconds. 

Experimental techniques to map surface morphology and electrical, chemical and mechanical 

properties at these time and length scales are needed to understand and optimize multifunctional 

bioelectronic interfaces. 

In this presentation I will highlight our work on Atomic Force Microscopy to characterize novel 

bioelectronic materials and interfaces. The focus will be set on multimodal imaging techniques and 

time resolved methods to study fundamental interactions in soft and stretchable electronic materials 

and across semiconductor/electrolyte interfaces. Examples are optoelectronic excitations at organic 

semiconductor based photocapacitors [1], transport in electrolyte gated transistors [2,3] and surface 

mechanics at soft microcracked electrodes. [4,5] 

 

 Fig. 1. Nanoscale investigation of bioelectronic actuator surfaces: (a) mapping of photovoltage generation; (b) electroswelling due to ion migration 
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