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The integration of carbon nanomaterials with flexible polymers has received 
intensive attention as a promising research direction in developing materials with 
novel properties for advanced applications. Moreover, the progress of flexible 
materials processing technologies has been remarkable, driven by the growing 
demand for flexible, ultra-sensitive wearable sensors in applications such as 
myoelectric prosthetics, soft robotics, and personalized health tracking. We have a 
developed flexible material to be designed for sensing applications by means of 
thermal and electrical flexible properties. Herein, we report on the fabrication and 
characterization of flexible porous polydimethylsiloxane (PDMS) coated with 
graphene nanoplatelets (GNPs), explore the mechanisms affecting its various 
properties under deformation, and propose new applications for it. The results 
showed lightweight and excellent flexibility characteristics for the obtained GNP-
PDMS composite. Measurements of its electrical resistance revealed a change in 
the electrical resistivity from 2.35 x106 Ω/m to 194 Ω/m under strain change from 
10 to 80% illustrating its ability to shift behavior from an electrical insulator to a 
relatively low resistivity material and demonstrating the considerable potential for 
use as a flexible electrical switch.  
 

  
Figure 1. a) Upward and downward bending movement b) elbow bending test. 
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