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With their advantageous properties, hydrogel materials have attracted a lot of 

interest in the context of their applications in soft electronics, e.g. wearable 

sensors, electronic skin, soft robotics. While gels resemble human tissue, with 

their high water content and softness, native polymer matrices often lack the 

specific properties required for the application, for example: electrical 

conductivity, mechanical durability or long-term stability. To address these 

limitations, different fillers can be introduced into the matrix.  

 

In this work, sodium hyaluronate (HA) was used as a multifunctional filler to 

construct a semi-interpenetrating network (sIPN) gel with a poly(acrylamide)-

based network. Its function isn’t limited to enhancing mechanical properties, but 

also it functions as a platform for AuNPs synthesis – acting as both a reducing 

agent and a stabilizer, yielding a hybrid nanocomposite gel containing a 

covalently crosslinked polymer, linear HA chains and AuNPs. Due to the presence 

of HA, ionic conductivity is introduced and interfacial adhesion is improved, while 

AuNPs provide electronic conductivity. Additionally, water inside the gel was 

exchanged for a binary mixture of water and glycerol, improving long term 

stability by limiting evaporation and lowering the freezing point of the gel. 

Obtained material exhibits resistance dependent on compression, and the 

electromechanical signal is independent of rate of the movement. This sensor 

possesses exceptional sensitivity (90 Pa-1) for small pressure range and fast 

response and recovery time of 200 ms. A practical use case of this gel is 

presented as the ability to sense touch, both light taps and heavier presses, and 

to detect Morse code signals. Overall, good mechanical properties, high 

sensitivity and fast response times make the material suitable for use in the 

creation of smart interfaces and robotic limbs.   
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