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Understanding the physical principle of the autonomous motion of a living cell is one of the interesting
topic ranging from fundamental science to various social applications. Inthis study, we tried to extract
the mechanical properties of the cellular autonomous deformability by combining a microfluidic device
and a feedback flow control system.

First, we designed the measurement mechanism using amicrofluidic device and fabricated a microfluidic
channel to apply a deformation stress to a single eukaryotic cell. The microchannel has a narrow
constriction, at which the cell experiences the squeezing deformation. Note that the width is narrower
than the diameter of the cell nucleus. We controlled the cell position in the microchannel using a
feedback pressure control system composed of a high—-speed camera and a piezoelectric actuator. With
this system, we controlled the time period of the cell deformation, and measured the viscoelastic
responses after a specified-time loading.

The deformed shape recovered within the order of 1 second in the case of the squeezing deformation
for 1-10 seconds, while it recovered in 10 seconds or longer in the case of the deformation for 100
seconds. We quantified the relationships between viscoelastic parameters using four—element
viscoelastic model, and found that the contribution of viscosity is much larger than that of elasticity
in eukaryotic cells. From the shape relaxation, the nucleus size, and the width of the constriction
it was also suggested that deformation of the nucleus rapidly relaxed and that of the cytoplasm and

the cell membrane slowly relaxed.




HEKRRES ik L5
KRPRE (%F)
K
2 | Enh)
(E0)
AR R - B
(%F)
K
2 | @Enh)
(F0)
AR R - B
(2F)
K
5 | hant)
(Ex0)

AT B - B4

K
%

(&F)

(hBhHhF)

(%E3)

AR - B4

K
%

(&F)

(h3HhF)

(%E30)

AR - B

K
%

(&F)

(hBhF)

(FEX)

AR - B

K
%

(BF)

(hBEhF)

(&30

AR - B

K
£

(BF)

(hBEhF)

(%&3)

AR - B




