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[ Abstract] Objective To manufacture a polycaprolactone (PCL)/type | collagen (COL 1) tissue engineered
meniscus scaffold (hereinafter referred to as PCL/COL I meniscus scaffold) by three-dimensional (3D) printing with low
temperature deposition technique and to study its physicochemical properties. Methods First, the 15% PCL/4% COL |
composite solution and 15% PCL simple solution were prepared. Then, 15% PCL/4% COL I meniscus scaffold and 15%
PCL meniscal scaffold were prepared by using 3D printing with low temperature deposition techniques. The morphology
and microstructure of the scaffolds were observed by gross observation and scanning electron microscope. The
compression modulus and tensile modulus of the scaffolds were measured by biomechanical test. The components of the

scaffolds were analyzed by Fourier transform infrared spectroscopy (FTIR). The contact angle of the scaffold surface
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was measured. The meniscus cells of rabbits were cultured with the two scaffold extracts and scaffolds, respectively.
After cultured, the cell proliferations were detected by cell counting kit 8 (CCK-8), and the normal cultured cells were used
as controls. Cell adhesion and growth of scaffold-cell complex were observed by scanning electron microscope.
Results According to the gross and scanning electron microscope observations, two scaffolds had orientated 3D
microstructures and pores, but the surface of the PCL/COL I meniscus scaffold was rougher than the PCL meniscus
scaffold. Biomechanical analysis showed that the tensile modulus and compression modulus of the PCL/COL [ meniscus
scaffold were not significantly different from those of the PCL meniscus scaffold (P>0.05). FTIR analysis results showed
that COL [ and PCL were successful mixed in PCL/ COL [ meniscus scaffolds. The contact angle of PCL/COL [

meniscus scaffold [(83.19+7.49)°] was significantly lower than that of PCL meniscus scaffold [(111.13+5.70)°] (#=6.638,
P=0.000). The results of the CCK-8 assay indicated that with time, the number of cells cultured in two scaffold extracts
showed an increasing trend, and there was no significant difference when compared with the control group (P>0.05).
Scanning electron microscope observation showed that the cells attached on the PCL/ COL [ meniscus scaffold more
than that on the PCL scaffold. Conclusion PCL/COL [ meniscus scaffolds are prepared by 3D printing with low
temperature deposition technique, which has excellent physicochemical properties without cytotoxicity. PCL/COL I

meniscus scaffold is expected to be used as the material for meniscus tissue engineering.

[ Key words] Meniscus tissue engineering; low temperature deposition technique; Three-dimensional printing

technology; scaffold material; physicochemical property
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1 FAWRZTEAMEME a, b PCLEHAWTE; c. d PCL/ T BURIFE A M 58

Fig.1 Gross observation of the meniscus scaffolds a, b. PCL meniscus scaffolds; ¢, d. PCL/COL I meniscus scaffolds

2 EAWIEAFBENE WAEEHSHNECK 100, 2000, 5000 % a PCLAHRLAE; b PCL/ T BRI A A S04

Fig.2 Scanning electron microscope observation of the meniscus scaffolds From left to right for the magnifications of 100, 2 000, and 5 000

times, respectively a. PCL meniscus scaffold; b. PCL/COL | meniscus scaffold
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Fig.5 Scanning electron microscope observation of scaffold-cell complex a, b. PCL meniscus scaffold-cell complex at the magnifications of
150 and 300 times; ¢, d. PCL/COL | meniscus scaffold-cell complex at the magnifications of 150 and 300 times
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