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Research Topics 

In our laboratory, we are engaged in the development of manipulation technologies for single cells and single 

molecules based on microfabrication techniques. With this technology, we explore the stimulation and response 

measurement of individual cells and biomolecules, their control as functional and engineering components, and their 

utilization. Through this research, we aim to gain insights into cellular life activities that could not be obtained through 

conventional research methods and to provide entirely new methods for modifying cellular functions. We seek to 

contribute to basic life science and medical fields through these research findings, as well as to the creation of new 

industries utilizing cells with advanced functions, thereby contributing to the realization of a sustainable society. 

1. Development of single-cell analysis technology [1]

Understanding the biological significance of the differences between cells of the same type, elucidating disease 

mechanisms, and developing new treatments require technologies to examine the DNA state and gene expression of 

each cell in detail. We are developing technology to extract chromosomes from individual cells in microchannels 

created through microfabrication, measuring genetic information and epigenetic modifications on individual 

chromosomes. 

2. Development of high-yield cell function modification/regulation technology [2]

We are developing technology using microdevices with specific microstructures to inject predetermined amounts 

of substances into individual cells. We aim to achieve high-throughput, parallel techniques for endowing cells with 

new functions or controlling the timing of function expression. These technologies are expected to contribute not 

only to gene therapy, cell medicine, and regenerative medicine but also to the creation of new industries using highly 

designed and manufactured cells. 
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