[C]C402-3pm-02 BALES B1055FES (2025)

BEFANARTREHANEZERLI-YA 7 ORKIZED T/ EF
U —OMERNEE

(AT ' - ARk ?) OIBH &6 ' Al &Rz ', BHE RAE B 5
(ERNE I e

Microfluidic intracellular delivery of nano-quantum sensors for quantum organelle
thermometry (' Institute for Quantum Life Science, National Institutes for Quantum Science
and Technology (OST), “Institutes of Innovation for Future Society, Nagoya University) O
Taisuke Shimada,’ Yasuyuki Ueda,' Taisei Okuda,? Yoshinobu Baba,'* Hiroshi Yukawa'*

Organelle temperature has attracted much attention as an indicator of cell state and function,
and monitoring organelle temperature can revolutionize cell biology, medicine, and pharmacy".
Imaging measurement using fluorescent dyes and nanoparticles is currently a technical first
choice, and enables real-time and non-destructive monitoring of organelle temperature at the
single-cell resolution. However, long-term and quantitative measurement of organelle
temperature remains challenging due to photoblinking and photobleaching of temperature-
sensitive dyes and nanoparticles. Our final goal is the realization of organelle thermometry
using nano-quantum sensors (e.g., fluorescent nanodiamonds) because the sensors are
characterized as being temperature-sensitive and optically and chemically stable. In this work,
we have reported the intracellular delivery of the sensors by utilizing microfluidic
mechanoporation and surface chemistry.
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