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Terahertz metamaterials with high sensitivity for biological tissue slices study
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Abstract: Terahertz(THz) wave has great development potential in biomedical science due to its
nonionizing, labelless and real-time characteristics. To distinguish biological tissues with similar
permittivity, a metamaterial with Fano resonance is designed and fabricated for THz reflection imaging.
The simulation and experimental results show that the reflection sensitivity of the metamaterial is
132 GHz/RIU at 0.82 THz. The metamaterial not only enhances the contrast of imaging resolution plate,
but also improves the contrast between the muscle and the fat tissues by approximately 7.5%, therefore,
it can improve the contrast of biological tissue slice images. This work has established an experimental
and theoretical foundation for future terahertz applications in clinical tissue samples.
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(a) optical micrograph (DM2700m) (b) schematic diagram of individual (c) optical photograph of metamaterial
metamaterial structures

\4

Fig.1 Schematic representation of the metamaterial structure
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Fig.2 Schematic diagram of an all-fiber terahertz time—domain spectral imaging system(PCA:photoconductive antenna )
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Fig.4 The numerical simulation of the metamaterial. (a)~(c) are the schematics of the surface current, electric field, magnetic field at 0.67 THz; (d)~(f) are

the schematics of the surface current, electric field, and magnetic field at 0.82 THz.
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Fig.5 Sensitivity of the metamaterial
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Fig.6 Experiment of imaging resolution plate
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Fig.7 Splint device for sample
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Fig.8 (a) and (c) are visible light images of the same pork tissue on bare—silicon and metamaterial, respectively; (b) and (d) are THz images on bare-silicon
and metamaterial, respectively. The red lines show the dividing between muscle tissue and fat tissue
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Fig.9 THz imaging experiment
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