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Investigation of electric induced flow and particle movement under Applied
Alternating Current Electric Field to Develop Nano-scale cell surgery

OBARA, Hiromichi
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Electrokinetics

A manipulation of cells is important technique to improve medical technology for
cell transplantation and regenerative medicine. Furthermore this technique can be used for nano-scale
surgery to maintain cell condition and cell properties. Controlling particle migration and flow with a
micro sharp electrode using alternating current electric filed has several potential to develop cell
manipulation device. And this device can provide a low invasive electroporation to maintain the cell
properties. This device is useful for the cell manipulation and it is easy to control cells with their
dielectric properties. In this study, a confirmation of the shape tip electrode for the cell manipulation
under AC electric field was introduced and the cells and particles velocity near the electrode tip under
several conductivity conditions were measured to investigate the flow structure and the cell movement
around the electrode with experimental approach and analytical approach.
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Fig.1 Experimental apparatus
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Fig.2 Cells captured with sharp tip electrode
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Fig.3 velocity profile near sharp tip electrode
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Fig.4 Influence of conductivity on maximum velocity

Electrokinetics

1)
2012.09.09-12,

( )
2)Induced Flow and Formed Structures of
Nano-diamond Dispersion under Alternating
Current Electric Field Hiromichi
OBARA  Japan-Taiwan International
Conference on Magnetic Fluid, 2012.1130-12.1,
Dousisha Univ.(Kyoto,Japan)



3)

2013.09.00-11,
4)
2013.11.15-16,
5)
T 2014.01.11-12, (
6)

2014.11.20-21,

7)

2014.09.7-10,
8)

,2015.01.09-10
9)
2015.03.20-21
1

1) (Advances in

nanoparticle fluid system 1) ,

31(8-9 )

o 0
o 0

http://www._comp.tmu.ac. jp/obaken/

o

Hiromichi OBARA 80305424



