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Green electronics is an emerging environment-friendly process of the design and manufacture 
of electronic goods for a sustainable future. A biocompatible and biodegradable sensor is a type of 
green electronics, which is designed to degrade after its term of use, avoiding environmental 
pollution. Furthermore, when used temporarily as an implanted sensor for medical monitoring, a 
biodegradable sensor does not require secondary surgical intervention for its removal [1,2]. 
Biodegradable polyurethane (PU), with high flexibility and biocompatibility, is well-suited for 
medical applications [3]. Its mechanical properties and biodegradation rates can be controlled by fine-
tuning the molecular structure and the molar ratio of oligodiols to match the requirements of specific 
applications, e.g., when used as the substrate for medical strain sensors. In this regard, thin films of 
gold nanoparticles (GNPs) have been proposed for the fabrication of resistive strain sensors, enabling 
the high sensitivity, fast and reversible responses, biocompatibility, cost-efficient fabrication, and 
tunability of the underlying electrical properties [4]. Here, we prepared dithiol-cross-linked GNP 
films via layer-by-layer spin-coating on rigid substrates and transferred them onto biodegradable PU 
films by contact printing without the need for toxic chemicals or solvents. The strain-resistance 
performance of the obtained biocompatible GNP/PU sensors was tested by fatigue tests (10.000 
cycles), revealing very good electro-mechanical durability. Four-point bending tests exhibited nearly 
linear resistive response characteristics with high gauge factors, ranging between 10 and 100. Due to 
their high sensitivity and the low elastic modulus of the PU substrates, our biocompatible GNP/PU 
strain sensors are well suited to monitoring human pulse waves, as shown in Figure 1. Furthermore, 
in order to exploring the potential of these sensors for in vivo application as implants, we conducted 
a first proof-of-concept study demonstrating the use of such strain sensors in liquid biological 
environments. 
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Figure 1. Biocompatible gold nanoparticle/polyurethane (GNP/PU) strain sensor taped onto the 
position of the radial artery for pulse wave monitoring. A sequence of six pulse waves is presented as 
the relative change in the sensor’s resistance. Inset: Pulse wave with well-resolved details: percussion 
wave (PW), dicrotic notch (DN), and dicrotic wave (DW). 
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