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Advancements and Applications of Cell Sheet Engineering: From Scaffold-Free
Tissue Fabrication to Clinical Translation

Cell sheet engineering is a scaffold-free tissue fabrication technique that utilizes the natural assembly of
cells through cell-cell junctions and extracellular matrix (ECM) proteins. In this approach, cells are
cultured to confluence on surfaces coated with poly-N-isopropylacrylamide (PIPAAm), a temperature-
responsive polymer. PIPAAm undergoes a reversible transition between hydrophobic and hydrophilic
states, enabling the non-enzymatic harvesting of intact cell sheets. These she~"s retain ECM and
membrane proteins, making them suitable for stacking into three-din- X Sssues for various
b%omefhcal apph.cahons.'"ﬂns tfachnolfmgy has.shown sxgr}xhcaﬁ* ) “:\O\p e\.medlcme and
biological modeling. This seminar will highlight exam- sva OV musdle cell
sheets for autologous transplantation in myocardial i E\'e widies have identified
stralegics lo maintain angiogenic cytokine balance wi, “a“ ~.w18, promoling angiogenesis and
improving therapeutic outcomes. Additionally, cell she‘x‘ _.utology has been applied to create three-
dimensional models for biological research, enhancing our understanding of disease mechanisms. We
will discuss the latest advancements in materials, cell sources, and fabrication techniques that have
expanded the functionality of cell sheets. The seminar will also include the clinical translation of this
technology, focusing on studies that demonstrate improved therapeutic efficacy and its applications in
biological modeling.
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