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The following research results were obtained with the goals of proposing
driving methods, clarifying the driving principle, realizing high-precision manipulation, and
applying it to the biotechnology field for non-contact manipulation of micro-organisms in liquid
with six degrees of freedom. (1) We clarified the motion principle and dynamics of micro objects
manipulated by swirling flow through theory and experiments. (2) We proposed three methods for
generating a micro-swirling flow, and clarified the driving principle and control method. (3)
Micro-organisms of various sizes, including cells, can be manipulated with no physical contact. (4)
NIH3T3 cell spheroids were rotated and imaged from various angles to create a precise 3D model. (5)

Hela cells were rotated and its stiffness has no orientation dependence by measuring in 8
directions.
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