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Microfluidics allow for a multitude of chemical reactions in small volumes and highly confined
spaces. Solvent waste, exothermic reactions (heat dissipation) and the amount of chemicals
used are no longer an issue to worry about. Using an array of functional hydrogel dots, we
have developed a microfluidic platform enabling a multitude of applications like catching and
releasing functional molecules as well as applying snail slime a sustainable resource.
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Figure 1: A photomask is used for lithographic production of the hydrogel dots (left), which form an
array within the microfluidic flow chip (right)

The hydrogel dots are prepared using photolithography, allowing for a reproducible
production of the chip. Using various functionalities, this platform was enabled to catch and
release (bio)macromolecules and small molecules. By hosting various enzymes, enzymatic
cascade reactions can be held in this chip in a single- and multi-chamber setup.?

The enzymatic reactions and further functionalisation of the hydrogels often occur on the
surface of hydrogel dots. Special care was hence taken to thoroughly characterise thin
hydrogel films, which model the surface area.? 3 Bearing in mind that these chips have to be
prepared in a sustainable fashion, snail slime was successfully implemented as an
alternative carbon source and also led to a functional microfluidic device.

We hence developed a sustainable and broadly applicable microfluidic platform.
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