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1. A% % (Summary)
Synechocystis sp. PCC 6803 is a kind of model

organism for the study of photosynthesis, biofuel
and environmental stress adaptation. By
dynamically and spatially controlling the
environment around cell on the microfluidic chip,
we hope to investigate the dynamic mechanical
properties of the cell in response to environmental
change. Wild type and mutant type cells will be
measured. By comparing their viscoelasticity and
other mechanical properties, we can understand
the function of different ion-channels in the cell
adaption mechanism quantitatively.
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Firstly, rectangular substrate chips are cut out
from the wafer using a dicing saw. The photoresist
on the silicon chips and glass chips are patterned
using a mask aligner. The mask used in the
patterning process is manufactured by a laser
drawing device. After that, metal film formation is
performed by using a sputtering device. Then chips
are etched by an ICP etching device and a deep Si
etcher. Then, the etched glass chip and silicon chip
are bonded together by a bonding device. Finally,
the backside of the bonded chip is patterned again
and etched. Thus, the chip used in our experiment
is fabricated.

3. filfif&E %% (Results and Discussion)

The microfluidic chip utilized in this research

was made of silicon on insulator (SOI) wafer
consisting of three layers, a device layer, an
intermediate oxide layer and a substrate layer. A
stretchable pushing probe and a beam type force
sensor were formed in the device layer by
microfabrication technology. The pushing probe
was connected to the thick silicon substrate layer

via the intermediate oxide layer. In this way, we



actuated the probe by pushing the thick substrate
using a piezo actuator.

The target cell was moved to the gap between
the pair of probes by optical tweezer and then
compressed. By measuring the displacement of the
pushing probe and the force sensor, we evaluated
the stiffness of the cell, successfully.
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