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Abstract 
In view of the threat of bacteria with multiple resistances against antibiotics, the rapid detection 
of bacteria and the discrimination of bacterial infections become ever more important. In this 
presentation novel sensing approaches that utilize designed polymeric nanomaterials and 
hydrogels that function as (i) autonomously bacteria sensing coatings as well as (ii) encapsulated 
sensing bacteria will be discussed. Both approaches tackle the detection of bacteria via the 
detection of secreted bacterial molecules. While the sensing coatings respond with a colorimetric 
change to the presence of selected bacterial enzymes, the hydrogel-encapsulated reporter 
bacteria express fluorescent protein in response to the presence of cell signaling molecules 
(“autoinducers). This effort is embedded in a larger program that also utilizes nanopore-based 
detection schemes. As will be discussed, these strategies allowed us to detect and quantitatively 
determine the concentration of bacterial enzymes of Escherichia Coli and of the pathogenic 
bacteria Staphylococcus aureus and Pseudomonas aeruginosa in bacterial supernatants and real 
samples with limits of detection in the lower nanomolar range for detection times < 10 minutes. 
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