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Fig.1 SEM images and diameter distribution of PLLA fibers with different nanometer ZnO mass fractions
(a—e) Corresponding to 0%Zn0O, 0.05%Zn0, 0.1%Zn0, 0.3%Zn0, 0.5%Zn0O, respectively.
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Fig.2 EDS images of PLLA fibers of nano—ZnO with different mass fractions
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(a—d) Corresponding to 0.05%Zn0, 0.1%Zn0, 0.3%Zn0, 0.5%Zn0O, respectively.
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Fig.3 Infrared spectra of ZnO, PLLA and
PLLA-ZnO scaffolds
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Fig.4 Mechanical properties of ZnO/PLLA fibers with different mass fractions of ZnO

(a—c) Corresponding to load-elongation curve, tensile strength, Young’s modulus, respectively. ns: P=0.05, ***P<0.001.
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Fig. 5 Effect of fiber scaffolds on cell viability
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Fig. 6 Effect of fiber scaffold on cell proliferation
ns: P=0.05, **P<0.01, ***P<0.001.

Fig.7 Cell morphology of TT-D6 on ZnO/PLLA nanofiber films at different mass fractions
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Study on The Promotion of Tenocyte Proliferation and Differentiation by
Oriented Fiber Membrane Loaded With Nano—zinc Oxide”
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Abstract Objective To simulate the microstructure and mechanical properties of tendon tissue and promote
its regeneration and repair, electrospinning technology was used to prepare L-polylactic acid (PLLA) fiber
membranes loaded with different nano zinc oxide contents and with oriented structures. Physical and chemical
characterization and biological performance evaluation were carried out to explore their effects on tendon cell
proliferation and differentiation. Methods Preparation of PLLA fiber scaffolds and PLLA/ZnO fiber scaffolds
containing different mass fractions of nano ZnO was performed using electrospinning technology. The
physicochemical properties of the scaffold were characterized by scanning electron microscopy, mechanical
stretching, and EDS spectroscopy. The scaffold was co-cultured with mouse tendon cells to detect its
biocompatibility and regulatory effects on cell differentiation behavior. Results The fiber scaffolds were
arranged in an oriented manner, and zinc elements were uniformly distributed in the fibers. The tensile strength
and Young’s modulus of PLLA/0.1%ZnO fiber scaffolds were significantly higher than PLLA fiber scaffolds. The
number of cells on the surface of PLLA/0.1%Zn0O fiber scaffold was significantly higher than that of the PLLA
group, and the activity was better; mouse tendon cells exhibit directional adhesion and growth along the fiber
arrangement direction. Conclusion The oriented PLLA/0.1%ZnO fiber scaffold had excellent physicochemical
properties, which can significantly promote the oriented growth, proliferation and differentiation of tendon cells.
It is expected to be used for tendon tissue regeneration and repair in the future.
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