
Multi-responsive and conductive hydrogels as 

biochemical sensors 

D. Hofmann1,2*, T. F. Akbar1,2, O. Patel1,2, I. R. Minev1,2 and 

J. Gaitzsch1 

1 Leibniz-Institut für Polymerforschung Dresden e.V., Hohe Straße 6, 01069 

Dresden, Germany 
2 Technische Universität Dresden, 01069 Dresden, Germany 

* email: hofmann-doreen@ipfdd.de  

Hydrogels are a promising class of soft materials. Stimuli-responsive hydrogels 

can respond to environmental changes by changing their volume, thereby 

broadening the range of potential applications. A dual-responsive hydrogel 

system was developed. On the one hand, it is thermo-responsive, based on the 

LCST of poly(N-isopropylacrylamide) (PNiPAAm), and on the other hand, it is 

redox-responsive, due to the disulphide groups of the cross-linker N,N′-

bis(acryloyl)cystamine (BAC). The permanent cross-linker N,N′-

methylenebis(acrylamide) (BIS) stabilised the network. The swelling behaviour 

was investigated on various scales, considering the influence of structural 

defects.1-4 The integration of electrical functions into the hydrogel – e.g. by 

adding a (semi-)conductive polymer like poly-3,4-ethylendioxythiophen 

(PEDOT) – would make it more attractive, especially for bioelectronics. This 

combines responsiveness with electrical properties and offers great potential as 

integrated sensors with electrical readout. The PNiPAAm hydrogel is transformed 

into a PEDOT-based interpenetrating polymer network (IPN). A microfluidic 

device incorporating this hydrogel is designed. Under microfluidic conditions, the 

influence of reactive swelling behaviour on electrical properties is investigated. 

This enables the electrical detection of environmental changes, allowing the 

system to function as a sensitive sensor.5 
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