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Microfluidic engineering is widely used in chemistry, biology, and medicine
and is now moving to an extreme size space, nanoscale. However, the detection is extremely difficult
due to the small size. In this study, new detection method, photothermal optical diffraction (POD)
was created for the space, which is based on the popular detection principle of light absorption.

The proposed principles were confirmed, and the detection system was optimized. As a result,
ultrasensitive detection (10 molecules) was realized in a 70 nm nanochannel. Then, separation
analysis was integrated into the 70 nm nanochannels. The sampling size is fL scale which is much
smaller than single cell volume, and the established technology will be a platform for single cell
analysis. Overall, ultrasensitive detection and separation method in extreme size region below 100
nm were realized for the first time.
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