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Recent advances in single-cell analysis have revealed substantial heterogeneity even within cell populations
previously regarded as homogeneous. Therefore, non-invasive analytical methods for evaluating cellular
states and functions are increasingly important in cell therapy, drug discovery, and basic biology.

Electrorotation (ROT) is a label-free method for characterizing the dielectric properties of single cells. When
a cell is exposed to a rotating electric field, the cell is polarized and rotates about its own axis. Measurement
of the rotation rate enables non-invasive evaluation of the dielectric properties (membrane capacitance and
cytoplasm conductivity). However, conventional ROT measurements have limited throughput, and
maintaining cells at stable positions during rotation is difficult, hampering time-resolved analysis of the same
cells.
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supports parallel ROT analysis. device at line (i)-(ii) and (iii)-(iv).

The device was evaluated using Jurkat and K562 cells. Their (A) o 0 80 120 160 200 msec
rotation rates varied with the applied frequency, and the _ "

resulting profiles reflected differences in dielectric properties l@ I Ig}] I @;i I @ ll I @l
between the two cell types (Fig. 2A). Furthermore, after the -
addition of ionomycin, a calcium ionophore, the rotation rate B adding solution

of Jurkat cells gradually decreased and reached (B) s p@é@f
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increase in membrane capacitance associated with Ca?* s ';;% . .s.f“.“'..
influx and concomitant changes in cellular state?. These ¥ Tn ol
results demonstrate that the microwell-based ROT device T

provides a useful platform for label-free characterization of
single-cell dielectric properties and real-time detection of
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dynamic cellular responses to chemical stimulation. Figure 2. (A) Time-resolved images of a Jurkat cell
rotating in the device. (B) Time course of normalized
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