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Abstract: Polymer-nanocomposite based flexible and stretchable strain sensors offer portability, simple
sensing mechanism, and stable signals, attracting considerable attention in wearable electronics. This paper
reviews the research progress of polymer-nanocomposite flexible stretchable strain sensors, with a focus on
introducing common types of the properties of polymers and the types of sensing materials. The evaluation
of sensing performance mainly includes sensing range and sensitivity. The main factors affecting sensing
performance include the selection of polymer materials, the configuration of the conductive network, and
the structure design. Although the construction of different types of structures, such as micro-cracks, pore
structure, and wavy structure, can contribute to improving the stretchability and sensitivity of the sensor, it
is still a challenge to balance its broad detection range and high sensitivity. The main advanced research
trends of sensing performance improvements can be oriented towards the selection of highly elastic polymer
materials, the optimization of conductive network configuration, and the design of new structures. Polymer-
nanocomposite based flexible and stretchable strain sensors will have broad application prospects in human

motion detection, personal health monitoring, phonation monitoring, medical monitoring, and futuristic
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home design.
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Fig.1 Application of polymer-nanocomposite based flexible and

stretchable strain sensors
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Fig.2 Schematic illustration of the crack bridged by CNTs(a) and SEM images of the crack junctions after experiencing different strains(b)"
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Table 1  Summary of sensing performances of different polymer-nanocomposites
Sensing material Polymer Combination method Sensing range Sensitivity Refl.
Carbon nanoparticles PDMS Mixing 0%-10% 5.5 [16]
1026-80% 1.8
Graphene films PDMS Recombination 0%-2% 1037 [17]
AgNWs PDMS Recombination/drop-casting 0%-30% 14 [18]
CNTs TPU Mixing 0%-160% 22.1 [24]
160%0-320% 97.5
AgNPs TPU Recombination/brush-coating 0%-60% 2374 [32]
6024-90% 4184
90%-120% 11477
120%-138% 38220
CB PDMS Recombination 0%-60% [33]
60%0-100% 67.2
CNTs Ecoflex Recombination/brush-coating 0%-50% 12.3 [36]
50%-200% 29.4
CNTs TPU Recombination/adsorption 0.05%-400% 8 [37]
400%6-600%% 7
CNTs Ecoflex Recombination/adsorption 0%-1300% 6.86 [38]
VACNTSs PDMS Pouring 0.004%-5% 13 [39]
5%-10% 105.3
10%6-15% 759.4
15%-20% 775.4
20%-25% 6341.7
25%-30% 6436.8
Graphene films PDMS Recombination 0%-1.6% 546 [45]
Graphene PDMS Recombination/drop-casting 0%-2% 34.4 [46]
2%4-5% 99.9
5%-7.5% 402.3
3D graphene PDMS Pouring 0%-10% 39.3 [48]
3D graphene PDMS Pouring 0%-18% 2.6 [50]
2294-40% 8.5
CNTs/CB PDMS Mixing 0%-100% 0.91 [59]
100%6-255% 3.25
255%-300%% 13.1
3D graphene/AuNPs PDMS Pouring 0%-30% 10 [60]
30%-60% 15
60%-90% 5
3D graphene/CNTs PDMS Pouring 0%-5% 2 [61]
5%-85% 20.5
MXenes/CNTs PDMS Recombination 0.01%-5% 43 [63]
5%-50% 118
50%6-100% 321
MXenes/CNTs TPU Recombination 0%-50% 37.5 [64]
50%-150% 289.5
150%-250% 1070.1
250%6-300%% 2911
MoS,/CNTs Silicone rubber Mixing 0%-40% 0.25 [65]
40%6-100%% 4.51
100%4-155%% 25.95
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