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In this study, we have developed two techniques to measure the mechanism of cell surface using a three
dimensional scanning force microscopy (3D-SFM).

First, we have developed a high—speed signal processing circuit and a high—speed data acquisition system
for achieving the high—-speed and high—capacity pixel data recording with 3D-SFM. The developed system
enables the imaging speed to be about 20 times faster than the conventional speed. Using this system,
we have succeeded in imaging the dissolving calcite surface in water at 1.6 s/volume. With the aim of
applying it to cells, we also confirmed that a large pixel size (256 x 256 x 128 pixels) can be acquired
at 25 s/volume.

In addition, for visualizing the heterogeneous and complex cell surfaces in detail, we developed a
scanner and its driver that can scan a wide range without compromising the high-speed and high resolution
of the 3D-SFM system. By incorporating a flexure structure for the scanner and by developing a dedicated
low-noise circuit for the driver, we achieved a scan range of about 4 micrometers while maintaining
high speed and resolution.

With these systems, we will visualize the dynamic behavior of cell surface at molecular—scale.




