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ATDC-5 growth promoted by sustained-releasing chitosan
microspheres loading TGF-p1 in artificial cartilage
scaffolds

Ya’nan Changl, Hao Liu?, Chengbao Fengl, Xiaoliang He', and Xiaohui Zhou'

1 School of Bioscience and Bioengineering, Hebei University of Science and Technology, Shijiazhuang 050000, Hebei, China
2 School of Continuing Education, Hebei University of Science and Technology, Shijiazhuang 050000, Hebei, China

Abstract: In order to promote the growth of chondrocyte ATDC-5 in collagen type II-hyaluronic acid-chondroitin sulfate
composite scaffolds constructed previously in vitro, the sustained-releasing chitosan microspheres loading TGF-B1 were
prepared by emulsification and cross-linking. In addition, ATDC-5 was inoculated into the scaffolds incorporating the
chitosan microspheres with TGF-B1. Results show that the morphology of microsphere was round and uniform, mean
diameter was about 100 nm, absorption rate was up to 983.7%+4.38%.When the microsphere was incubated under the
condition of 107 U/L lysozyme, the degradation rate was only 51.0%=1.8% on day 28. Moreover, to compare the effect of
TGF-B1, the growth of ATDC-5 in different scaffolds was observed by MTT assay and fluorescence staining test.
According to the cumulative release curve, TGF-B1 was released quickly at initial 24 h, then gradually decelerated, finally
reached the plateau after 120 h. MTT assay and fluorescence staining test demonstrated that the scaffolds were suitable for
ATDC-5 growth and proliferation, as well as, suggested that the sustained-releasing chitosan microspheres loading TGF-p1
could significantly promote the growth of ATDC-5.

Keywords: tissue engineering, cartilage scaffolds, chitosan microsphere, transforming growth factor, mouse chondrocyte
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Fig. 2 Degradation rate of chitosan microspheres.
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Fig. 3 Cumulative release curve of TGF-f1 chitosan
microspheres in vitro.
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TGF-B1
14 d
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006l - Experimental group
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= 0.04
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Bl 4 MTT 580 ATDC-5 4HAIETEE H it B
TGF-p1 Fig. 4 ATDC-5 cells proliferation vigor by MTT.
Statistically significant difference is marked (*P<0.01).

5 XREIFEFHHKEMM ATDC-5 KL EE (x400)
Fig. 5 Fluorescence staining of ATDC-5 chondrocytes cultured on scaffolds (x400). Letter a showed control group;
b showed experimental group; arrow showed ATDC-5 cells.
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Table 1  Number of ATDC-5 chondrocytes by
fluorescence staining
Group 3d 5d 7d 14d

Control group 2543 45+2 87+£5 133+6

Experimental =31 7 7843 158s5 31447
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