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High water quality is essential for both human health and the environment, with 

contamination of water bodies representing a key challenge. In this project, a sustainable 

rapid test for determining contamination will be developed based on snail slime (mucus). As 

an alternative raw material, snail mucus offers a multifunctional basis for producing 

hydrogels due to its broad spectrum of constituents, including the characteristic structural 

proteins known as mucins. In the form of micrometre-sized dots, hydrogels provide a large 

reactive surface area and are therefore ideal for use in microfluidic rapid tests. 

 

In this project, the snail mucus serves simultaneously as a reactive substance for the 

synthesis of gold nanoparticles, as a stabiliser for the nanoparticles produced, and as a 

carrier material for these nanoparticles in the final hydrogel chip. As a result, the 

antimicrobial and catalytical effect of both snail mucus and gold nanoparticles is exploited in 

the rapid test. A simple readout is enabled by a straightforward competition reaction between 

a red dye and the potentially contaminated sample. If the water is contaminated, dye 

remains after passing through the chip, which is clearly indicated by the red signal colour.  

 

In line with the principles of the bioeconomy, petroleum-based building blocks for hydrogel 

synthesis are replaced by renewable raw materials, while environmentally friendly methods 

for the formation and coupling of nanoparticles are established.  

 

 

Figure 1: Development of snail slime-based hydrogels containing gold nanoparticles and 

integration into a microfluidic flow chip. Indication by degradation of Rhodamin-6G and inhibition 

of degradation by competing contaminants in water sample. 
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