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Developing ion-sensitive biomolecular surfaces
based on exploration of electronic sensing materials’ surface
with a surface-specific vibrational spectroscopy
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Detecting and separating specific ions in a mixture of electrolytes is of importance for various processes such as

establishing accurate environmental sensing, medical diagnosis, and desalination. Aiming to develop such molecular

functionalities, employing high affinity of biomolecules, e.g., DNA and protein, to metals and ions has attracted much

attention recently. In particular, supramolecular scaffold of functional biomolecules on highly sensitive electronic

materials is a promising candidate to develop ion-sensitive devices as molecular functionalities are expected to be aligned

well. To realize this function, one needs to understand the multibody interactions between water, ions, and bio-

supramolecules at the device surfaces systematically. In this research, we focused on (1) designing and evaluating ion-

sensitive biomolecular supramolecular nanostructures and (2) developing visualization tools for interfacial molecular

environment. In the first part, we have investigated several types of small peptides designed based on a naturally occurring

ion-responsive protein structures and have discussed the peptides’ nature for forming the nanostructures on graphitic and

MoS; surfaces. In the second part, we have developed a microscopic surface-specific vibrational spectroscopic system

with reflective optics and have discussed the current capability of the system and future problems.
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