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Development of Quantum Sensing Technology for pH Measurement in Intracellular
Microenvironments Using Fluorescent Nanodiamonds
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In this project, we aimed to establish a technique for in situ measurement
of pH in intracellular environments using fluorescent nanodiamonds (FNDs) to demonstrate that
microenvironmental pH changes play an important role in biological system. For this purpose, we
developed a less invasive ODMR measurement system and FND samples that are pH-responsive and do not
prevent cellular and molecular targeting. First, we developed an all-optical T1-weighted ODMR
imaging technique and succeeded in Tl-based selective imaging of FNDs. We also developed FND with
hydrophilic coating on the surface, which showed high biocompatibility and low nonspecific
adsorption. With these results, we are now ready to detect pH changes in the intracellular
microenvironment using FNDs.
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