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Design and Experimental Study of the Micro Operation Platform
for Cells Based on the Ultrasonic Motor

WU Bicheng,YAO Zhiyuan,ZHANG Yafei
(State Key Lab. of Mechanical Structure Mechanics and Control, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; For the demand of micro/nano manipulator in the biomedical engineering, a kind of micro-operation
platform which can perform multiple operations on the biological tiny cells is proposed in this paper. The platform is
consists of a 3-DOF precision positioning instrument, negative pressure drive unit (the V type linear ultrasonic mo-
tor, syringe and silicone hose) and the nanometer through hole based on glass. The accuracy of the positioning in-
strument is 1 pm, the instrument is easy to operate and has high positioning efficiency. The specific biological cells
can be adsorbed and controlled precisely by the absorption force which is generated in the negative pressure drive u-
nit. The external diameter of the nanometer through hole is less than 50 pm which can operate on more tiny biologi-
cal cells. The independently designed and manufactured V type linear ultrasonic motor and the nanometer through
hole are used as the key components in the platform for the first time. The experiments on the biological cell manip-
ulation show that the positioning, adsorption, release and movement of biological cells are carried out finally in the
operation platform. The size of the operated cells is less than 20 pm.
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