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[Department Outline] 

The Department of Cell Therapy in Regenerative Medicine was established in 2021 to promote practical technologies for 

regenerative medicine, such as the development of mass culture of 3D mesenchymal stem cells (MSCs) and diagnostic 

imaging related to MSCs. 

MSCs are stem cells derived from the mesoderm, a type of somatic stem cells found in vivo, and can differentiate into bone, 

cartilage, and cardiomyocytes, etc. MSC culture methods are classified into two types: adherent cells (2D) and floating cells 

(3D), with 3D culture reported to be superior to 2D culture. Our department aims to develop technology for the mass culture 

of high-quality MSCs using Cellhesion®, a scaffold material developed by Nissan Chemical Corporation. 

In recent years, cell quality evaluation has become necessary to ensure reproducibility, reliability, and accuracy in drug 

discovery research using cultured cells. MSCs are defined as cells expressing marker genes, such as CD105, CD73, CD90, 

etc. However, since it is impossible to determine the quality of MSCs, such as whether they are proliferating cells or not, 

even if these markers are expressed, it is important to have a method to evaluate the quality of MSCs. In addition, because 

the nature of MSCs vary among tissues of origin, donors, and other factors, even MSCs with a low number of passages may 

not proliferate and cannot be passaged. At present, it is left to the operator to decide at what stage to discontinue the culture. 

Our department will use Nikon Corporation's cell imaging technology to evaluate the cell quality during MSC 3D mass 

culture. 

 

[Research content] 

Another important role of our department is to train many technicians who have mastered special techniques through 

research and development toward the practical application of high-quality 3D mass culture of MSCs and diagnostic imaging 

technology. 

MSCs cultured with FCeM Cellhesion-MS, a scaffold material for MSC culture developed by Nissan Chemical for the 

regenerative medicine field, show approximately seven times more anti-inflammatory effects than conventional 2D cultured 

MSCs; and are expected to be applied for the treatment of various diseases. In FY2021, we measured the proliferative 

potential of 2D and 3D cultured MSCs and analyzed secreted factors related to angiogenesis and other factors. The cell 

proliferative capacity was higher in 2D than in 3D, but 3D cultures showed increased anti-inflammatory and angiogenic 

factors. The differentiation ability was observed under both culture conditions. In the future, the research and development 

will be carried out toward the practical application of cell imaging technology in 3D cell culture, and the effects of in vivo 

3D cultured MSC transplantation will be evaluated. 

 



 
 

 

 

[Future Outlook] 

Based on the clinical research of 3D mass culture of MSCs and 3D-related diagnostic imaging technology, we would like to 

pursue the research and development of world-class and advanced regenerative medicine; and to engage in activities to 

globally deploy regenerative medicine technology originating from Japan. 
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