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Biocompatibility of three-dimensional scaffolds with adipose-derived stem cells
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Abstract

BACKGROUND: An optimal three-dimensional scaffold is essential for construction of tissue engineered trachea.

OBJECTIVE: To observe the biocompatibility of adipose-derived stem cells (ADSCs) with poly(lactic acid-glycolic acid) and
poly(lactic acid-glycolic acid-trimethylene carbonate) scaffolds.

METHODS: ADSCs were isolated and cultured by explant culture method. Cell surface markers were evaluated by flow cytometry
and the multilineage differentiation ability was investigated. The biocompatibility of ADSCs with poly(lactic acid-glycolic acid) and
poly(lactic acid-glycolic acid-trimethylene carbonate) scaffolds was observed by scanning electron microscopy.

RESULT AND CONCLUSION: ADSCs were seeded into the two kinds of scaffolds and cultured in vitro. Scanning electron
microscopy showed that ADSCs were spherical and well attached to the scaffolds with lamellipodia and conglobate connection.
The poly(lactic acid-glycolic acid) and poly(lactic acid-glycolic acid-trimethylene carbonate) scaffolds with porous structure were
highly biocompatible and noncytotoxic as determined by ADSCs adhesion and proliferation.

Guo X, Zhao H. Biocompatibility of three-dimensional scaffolds with adipose-derived stem cells. Zhongguo Zuzhi Gongcheng
Yanjiu yu Linchuang Kangfu. 2011;15(38): 7080-7084. [http://www.crter.cn http://en.zglckf.com]
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a: Spindle-shaped cells b: At 7 d, the cells grew to
migrated from the explants confluence
at3d

c: Morphology of ADSCs at
1 d after second-passage
culture culture

d: Morphology of ADSCs at
4 d after second-passage

Figure 1 Morphology of adipose-derived stem cells (ADSCs)
under inverted microscope (x100)
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Figure 2 Detection of surface markers on adipose-derived
stem cells by using flow cytometry
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Figure 3 Multilineage differentiation of adipose-derived stem

a: Poly (lactic acid-glycolicacid-
trimethylene carbonate)

b: Poly (lactic acid-glycolic acid)

carbonate) scaffolds

Figure 4 Observation of adipose-derived stem cells at 2 wk
after incubation in poly (lactic acid-glycolic acid) and
poly (lactic acid-glycolic acid-trimethylene
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a: Cell-free +PLGA (x100) b: ADSCs+ PLGA (x100)

g: ADSCs +PLGA-PTMC  h: ADSCs +PLGA-PTMC
(x400) (x800)

ADSCs: adipose-derived stem cells

Figure 5 Morphology of adipose-derived stem cells at 2 wk

after incubation in poly (lactic acid- glycolic acid)
(PLGA) and poly (lactic acid-glycolic
acid-trimethylene carbonate) (PTMC) scaffolds
under scanning electron microscope
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