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【Purpose and Background of the Research】 
3D tissue construction in vitro is important not 
only for medical use but for many other 
applications including environmental monitoring, 
bio actuators and cultured meat. However, 
long-term culture of 3D tissues has been difficult 
so far due to the lack of nutrition in the central 
area of the tissue, which triggers cell death. 

  In this project, we develop a “cell fiber 
technology” that enables us to construct 3D tissue 
and to culture it for a long time, by understanding 
the mechanism to form cell fibers and analyzing 
details of constructed tissue properties. Also we 
verify the availability of this technology in various 
application fields, resulting in the establishment 
of a research platform of the cell fiber engineering. 

【Research Methods】 
We aim to achieve the following three points; 
1. Understand the mechanism of production, 

control and handling of cell fibers to make it 
commodity technology. 

2. Make “cell fiber database” that provides 
optimized culture conditions for various kind 
of cells as practical technical platform. 

3. Show the possibility of cell fiber in basic 
biology (single cell/molecular analysis), 
pharmacology (drug testing, disease model) 
and medical fields (transplantation of tissue.).  

We will make a team of researchers specializing 
in engineering, biology and medicine. Moreover, 
we will cooperate with the specialists of 
application fields to drive the project forward. 

【Expected Research Achievements and 
Scientific Significance】 

Cell fiber technology enables us to introduce 
appropriate ECM in the core of the fibers with cells, 
cells can be cultured in environment similar to in 
vivo. Additionally, cell fibers can be combined with 
larger scale tissue engineering technology such as 
bio-printing. We believe the cell fiber technology 
will be the world standard technical platform for 
next generation once we commodify this technique.  
Through this project, we hope that cell fiber 

technology will change the conventional method of 
3D tissue cultivation dramatically, providing 
various breakthroughs in basic biology, drug 
testing and medical treatment. 
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Fig.1  (Upper-left) Schematic illustration of  cell fiber 
production. (Upper-right) cell fibers with various kinds of 
cells. (Lower) cell fiber engineering achieved through this 
project and expected effects. 
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