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Development of Nanobio terahertz measurement platform using
local-terahertz-electric-field-enhanced metamaterial chips
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We have developed a micro- and high-intense point terahertz (THz) source
using optical-THz conversion in a nonlinear optical crystal and applied it to the development of a
novel THz measurement platform that operates based on near-field interaction between a sample and
the THz source. Based on this idea, we have developed unique THz biosensors with a few arrays of
asymmetric metamaterials and a THz near-field spectroscopic imaging system, with which femtomole
order of the various solutes, such as ions, sugar, and proteins, can be sensed in picoliter-order
solutions and early-stage cancers less than 0.5 mm in size can be visualized without staining.
Establishing such a noninvasive, label-free, and highly sensitive THz measurement platform using
trace amounts of biological samples would contribute ?reatly to nano-biosensing with THz waves and
future medical societies as well as acquiring new biological knowledge.
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