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Tensile properties of stem cell-based tissue engineered constructs

synthesized on various types of collagen sheets
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Abstract: Improvement of mechanical properties of a mesenchymal stem cell (MSC) -based tissue engineered construct
(TEC) is important for repairing cartilage, ligament, and tendon. For this purpose, the TEC was synthesized with a collagen
sheet whose surface was rough or smooth (RCS or SCS). The MSC was cultured on each collagen sheet. The tensile
strength of TEC/RCS was decreased after 28 days cultivation. On the other hand, the tensile strength of TEC/SCS was
significantly increased. From the optical microscopic observation of the tissues, cell density of the TEC/SCS surface was
obviously higher than that of TEC/RCS. These results indicate that the SCS is adequate for the improvement of the

mechanical properties of TEC.
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Fig.1 Appearance of TEC.
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Fig.2 SEM images of RCS and SCS.
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Fig.3 Tensile strength of RCS and TEC/RCS after 7, 14, 28 day
cultivation.
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Fig.4 Tensile strength of the SCS and TEC/SCS after 7, 14, 28
day cultivation.
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Fig.5 Optlcal mlcroscoplc images (HE stain) and SEM images

of the cross-sectional area of TEC/RCS and TEC/SCS after

28day cultivation.
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Fig.6 SEM |mages of the surfaces of TEC/RCS and TEC/SCS
after 28day cultivation.
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