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To reduce dielectric losses, increase the Q and enhance the sharp curves and plasmonic ‘hot spot’, the feasible methods 
were used to fabricate the nano and micro-scale metamaterials, which has important potential application in biosensor. 

Fano resonances have been applied in bio-sensing in the region from visible light to Terahertz (THz) optics whose frequency 
is in accordance with vibrational frequencies of some important biomolecules (proteins, RNA and DNA) in the 0.1-5 THz 
range. Due to strong water absorption at THz frequencies, THz sensors have typically been limited to dry or partially hydrated 
specimens. However, the biomolecules often are dissolved in liquid sample. When the ‘metamaterials’ sensing elements meet 
with the microfluidics, the new research field would appear and the novel biosensing approaches offers powerful tools to explore 
biomolecules, to overcome the strong water absorption at Terahertz (THz) frequencies. The microfluidics are introduced in 
bio-sensing at THz regime. Recently, the demand of THz biosensor used for ultra-small amount of bio-fluid samples has been 
gradually increased for different applications. Therefore, the novel ‘metamaterials’ biosensor integrated with microfluidics was 
introduced in this presentation. The detailed information about the fabrication processes and sensing detection protocol under 
microfluidics were also presented. The substrates of the metamaterials consisted of silicon (solid substrate), PET, PI film and 
parylene-C (flexible substrate). The metamaterials integrated with microfluidics were also used to detect the biomarkers of the 
liver cancer.
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