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Responsive polymeric materials are becoming a highly studied field especially with 
regard to their use in technical applications, e.g. as sensors and actuators in 
microsystems and microfluidic applications, since they are able as volume gels to carry 
out mechanical work reacting on an e.g. chemical stimulus. In addition, 
compartimentalization becomes an issue for being able to localize specific actions and 
reactions e.g. by patterning specific hydrogel compartments. We will report on the 
preparation and integration of responsive hydrogel dot arrays of high flow and shear 
stability in microfluidic channel and chamber reactors. Further optimization has been 
achieved by combining in double-crosslinked systems permanent and dynamic and 
reversible crosslinking points introducing redox functions and host-guest 
interactions.[1,2] The dynamic responsive behavior could be translated into 
micrometer hydrogel dots in microsystems combining actuator function with specific 
bioresponse. First results are presented to use reversible redox bonding in hydrogels 
for triggered peptides 
capturing and release, 
and to adapt hydrogel 
dots as enzyme 
carriers in multi-
chamber 
microreactors for 
complex cascade 
enzymatic reactions 
including enzymatic 
polymerization. [3,4,5] 
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