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Development of piezoelectric-loaded microchannel device and gene introduction by
applying both laser-induced shock wave and pulse electric field.

Aizawa, koji

3,800,000

In order to gene transfer into human cells, piezoelectric-loaded
microchannel device applying simultaneously both laser-induced shock waves and electric field pulses
to spatially movement restricted cells were investigated. In_this study, development of a light
absorber to be formed on a micro flow channel plate, visualization analysis of pulsed sound waves

propagating in a container confined with glass, application of pulse electric field to cells in
micro flow channel, and cell trapping stress wave Irradiation system were examined.
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Figure 1 Schematic of laser system.
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Figure 2 Two dimensional analysis model of a
confined structure.
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Figure 3  Combination of electrostatic
cell-trapping and stress wave irradiation.
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Figure 4 Sound velocity (V) of CB-filled PVDF
sheets and inverse of sound velocity (V') as
function of CB volume concentration. Dashed
line indicates a sound velocity of PVDF. Solid
line indicates a least square fitting of measured
v values.
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Table 1 The peak pressure estimated at laser
fluence 1 J/cm®,
F [J.*’cmz] 1
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Figure 5 Relationship between normalized

pressure and distance from the left-hand side end
along the glass / water interface.
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Figure 6 [lustration of electrostatic
cell-trapping and releasing mechanism with
minute stress wave sources.
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