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1. Development of solid-state nanopore DNA/RNA sequencing devices using two-dimensional materials.
Using solid-state nanopores drilled on suspended two-dimensional materials, we detect ionic current variations

combined with machine learning tools to analyze single biomolecule structure up to atomic resolution [1].

2. Development of nanobubble emitters for electronics cooling and ultrasound imaging.
We employ the Joule heating occurring in a solid-state nanopore as an electric potential bias is applied to generate
single nanopore bubbles. Using thermodynamic and fluid dynamic principles, we control the bubble size and release

frequency in different pore diameter and applied voltage [2].

3. Development of next generation dehumidifiers using metal-organic frameworks (MOFs).
The high water compacity and stepwise adsorption characteristics of MOFs give rise to outstanding dehumidification
performance over conventional desiccant materials. Currently, we study the dynamic behavior of water and heat of

adsorption in MOFs for thermal management of desiccant-based air-conditioning systems [3].
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