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( Cell Image Acquisition and Position Control of the Electron
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Abstract

An electron microbeam system has been developed to investigate the biological effect of cells by irradiating cell-nuclei
with low-energy and low-flux electrons. It is essential to discem the cell nucleus from its cytoplasm and the culture
medium and to locateit exactly onto the beam exit. The irradiation speed at more than 10,000 cells per hour is another
requisite for the observations on cellular response to have good statistics. Long-time labor with patience and high
concentration is needed since the frames of 320x240um? should be moved more than 500 times for irradiating more than
10,000 cells per an hour. This paper describes the electron microbeam system with a focus on the user interfaces
concerning the process of automatically recognizing the cell nuclei and injecting electron beam into the target cell nuclei at
the irradiation speed of more than 10,000 cell nuclei per hour.
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process.
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Operating software for microbeam system. (a)
is main window, (b} process to initialize the
system and find the beam-exit, (c) process
to set the threshold value for the
segmentation of the cell nucleus from the
background, (d) process to acquire the cell
posiions and register to buffer and (e)
process to move the targeted cells onto the
beam exit and irradiate.
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Table 1. Stage specification using the cell Irradiation.
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Fig. 9. Limit set of stage.
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Fig. 10. A movement experiment of S0um unit to
verify accuracy of stage.
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