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In this research, in order to precisely manipulate various micro-objects in
a true three-dimensional (3D) workspace, we have developed two types of dual optical tweezers (0Ts)
that can precisely control the spatial-temporal 3D structure of laser trap potentials in real time
which were combined with intelligent control techniques such as computer vision. Using two 3D OTs
system constructed by two sets of the 2-axis gimbal mirror and electrically focus-tunable lens
and/or OTs system with a microlens array, we demonstrated the kaleidoscopic patterning and
clustering of numerous microbeads, the automated assembling of cell-grasping tools in 3D workspace,
and so forth. These dual OTs systems will open up new possibilities In the biomedical field,
particularly in single cell and 3D biology.
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