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[Background]
Exosomes are emerging as valuable biomarkers
and therapeutic agents with anti-inflammatory and
anti-aging potential. However, clinical applications
require enormous quantities. Thus, an efficient and
continuous production system using high-density
Immobilized animal cells is strongly needed.

Technical Significance

Next-Generation Microfiber Sheet
Turning Cells into High-Power Exosome Factories

[ Previously Technology]
Conventional microcarriers and hollow fibers falil to
reach the cell density needed for exosome
production. While microfibers offer a large surface
area, their hydrophobicity blocks cell infiltration
and poor adhesion causes major cell loss,
demanding extra time and effort for culture.

A novel microfiber sheet (CPG MF sheet) with both swelling and cell-adhesion properties enables
high-density immobilization of cells (3.2 x 10° cells/MF-g). This innovation makes it possible to
achieve highly efficient continuous exosome production (up to 7.2 x 10"/ml).
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SEM image: Immobilized cells
deeply infiltrate the microfiber interior
and proliferate at high density.

Culture time (d)

Cell density over time: Under optimal
conditions (red circles), remarkably
higher cell density was achieved.
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Exosome production: High-

density culture resulted in a
significant increase in productivity.

Significant 1

Future Prospective

[Possible Applications]

Beyond exosome production, this novel microfiber
sheet shows potential in regenerative medicine,
including cell sheets and immobilization of slow-
growing cells, such as human mesenchymal stem
cells. Future studies will explore optimal
Immobilization conditions, including cell number,
microfiber thickness and diameter, polymer
combinations, and the relationship between cell
density and exosome yield. Ongoing studies also
focus on applying the technology its use in POCT
devices.

Global Innovation Catapult

[Possible Collaboration]

- Companies interested in jointly developing the novel
microfiber sheet fabrication process using electrospinning
technology.

- Companies seeking to apply the novel microfiber sheet to
medical devices and engage in collaborative development.

[ Publications & IP]
- Shiomi, N., et al. (2025). Efficient and high-density

immobilization of animal cells by a microfiber with both swelling
and cell adhesion properties and its application to exosome
production. Biotechnology Letters, 47:40.

- Japanese Patent Application No. 2025-004827: "Microfiber
Material for Cell Immobilization.”
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