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In bone tissue, bone-resorbing osteoclasts and bone-forming osteoblasts are deeply involved
in the maintenance of bone homeostasis. In particular, excessive bone resorption causes various
bone diseases, and imaging technology for detection of osteoclast activity in vivo is a useful
tool for the development of new drugs and therapies. We have previously developed fluorescent
probes to detect osteoclast activity. V-» They have a fluorescent OFF/ON switch function that
responds to the acidic regions formed by osteoclasts during bone resorption. Owing to the
bisphosphonates in the probes, they are delivered to bone tissues in the body. By administering
the probe to osteoclast-labeled mice with fluorescent proteins, the osteoclast localization and
activity was simultaneously visualized using a two-photon excitation microscopy.

In this study, we developed a FRET-type ratiometric fluorescent probe to quantitatively
measure the pH in bone tissue. The probe was designed based on the fluorescence spectral shift
by changing the overlap integral between FRET donor and acceptor in different pH. In this
presentation, we report the design and synthesis of the probe and its pH responsiveness in vitro
and in vivo.
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