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Measurement of Intracellular Viscosity using Nanomachine Powered by Magnetic Field

R AL (BoR)
1B Rk S (BR)

Al Bl (o)
iERE

Koki MIYAZAKI, Osaka University

Takashi KATAYAMA, Osaka University
Yoshitake AKIYAMA, Osaka University
Keisuke MORISHIMA, Osaka Unversity

In this report, a method to measure cytoplasmic viscosity using a nano machine was proposed. We fabricated
magnetically driven nano machine by spattering nickel on the suface of carbon nano coil. The nano machine was
introduced into the epidermal cell of commelina communis using microinjection. We calculated cytoplasmic viscosity
by measuring the magnetic flux density of the nano machine when losing steps. As the magnetic field gets weaker,
the nano machine eventually loses its steps. The relationship between the viscosity and the magnetic flux density
applied to the nano machine when losing steps is given by n = kB2, where k is the coefficient for each nano
machine. Based on this theory we measured the cytoplasmic viscosity of commelina communis and obtained the

viscosity of 1.1£0.2 mPa-s.
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Fig. 1 Fabrication process of nano machine (1) CNCs were
dispersed by sonication. (2) The CNCs were put on a glass
substrate. (3) Ni was Spattered to the surface of CNCs. (4) CNCs
were again dispersed into water by sonication.
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Fig. 2 SEM image of nano machine.

Rotating magnetic field

Fig. 4 Driving principle of magnetic powered nano machine.
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Fig. 3 Schematic illustration of a nano machine injection into a
cell.
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Fig. 5 Schematic illustration of force applied to the nano machine.
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Fig. 7(a)Principle of magnetic dipole and magnetic field. The
magnetic dipole aligns so that its magnetic moment vector is
parallel to the magnetic field lines. (b)d is the angle between the
magnetic field and the magnetic moment vector.
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Fig. 6 Microscopic image of driving nano machines in the plant
epidermal cell of Commelina Communis. The scale bars are 20
pum.
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