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WFZER F O (3£30) : Recently, high DOF micromanipulation methods for biological cells and
tissues or MEMS/NEMS devices, whose sizes are smaller than a sub-millimeter order, are required. In
this project, the multi-needle-type capillary for high DOF micromanipulation by surface tension is
developed and evaluated. First, the multi-needle-type capillary was fabricated using
cylindrically-arranged tungsten needles, which are moved up and down by micro linear stepping motors.
A small chip register could be held, tilted and rotated by surface tension of the droplet, which was
formed on the capillary tip. Next, altered multi-needle-type capillary, whose needles are conically
arranged, was fabricated to control capillary force by surface tension. Variation of capillary forces by
resizing the capillary tip could be verified in the experiments. Then, the assembly operation system
using the multi-needle-type capillary was constructed. small chip registers could be rearranged and
assembled in this system.
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