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Flexible large-scale wireless ethanol sensor using metamaterial
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In this paper, a novel flexible tuneable metasurface absorber is proposed for large-scale remote ethanol sensor applications. The 
proposed metasurface absorber consists of periodic split-ring-cross resonators (SRCRs) and microfluidic channels. The SRCR 

patterns are inkjet-printed using silver nanoparticle inks on paper. The microfluidic channels are laser-etched on polydimethylsiloxane 
(PDMS) material. The proposed absorber can detect changes in the effective permittivity for different liquids. Therefore, the absorber 
can be used for a remote chemical sensor by detecting changes in the resonant frequencies. The performance of the proposed absorber 
is demonstrated with full-wave simulation and measurement results. The experimental results show the resonant frequency increases 
from 8.9 GHz to 10.04 GHz when the concentration of ethanol is changed from 0% to 100%. In addition, the proposed absorber 
shows linear frequency shift from 20% to 80% of different concentrations of ethanol.
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