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Cell Manipulation Based on Micro/Nanotechnologies and
its Biomedical Application

Hirokazu KAJI
Graduate School of Engineering, Tohoku University

Abstract

This article describes biomedical application of micro/nanotechnologies including biolithography, microfluidic
devices, and polymeric nanosheets. In the first example, the electrochemical biolithography is used to
immobilize a single cell on a single cell sized electrode and cellular electrical properties during mitosis are
investigated. The second example uses microfluidic devices to control cellular microenvironments and recent
trends in the field of advanced microfluidic cell culture models referred to as Organ-on-a-Chip are described. In
the third topic, biodegradable polymeric nanosheets are used as cell culture scaffolds and cell delivery system
based on cell/nanosheet composites, in particular, for treating retinal diseases is described.

Keywords: Biolithography; Cell delivery system; Cellular microenvironments; Drug delivery system; Impedance
sensing; Microfluidic devices; Nanosheets; Single cells; Ophthalmology; Organ on a Chip
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