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Tissue-engineering bone fabricated with biphasic seeding in vitro

LU Ren-fa, ZHOU Qiang, XU Jian-zhong, ZHANG Jin-song, WANG Xu-quan, LI Hong-peng ( Department of Orthopae-
dics, Southwest Hospital, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To observe the effect of fabricating tissue-engineering bone using biphasic seeding
method. Methods Bone marrow was obtained from healthy adult volunteers, and then mesenchymal stem cells
(MSCs) were isolated using density gradient centrifugation and cultured in vitro. After induced with 50 mg/L
ascorbic acid, 10 mmol/L sodium B-glycerophosphate and 10 ~* mol/L dexamethasone for 5 d, MSCs were see-
ded to demineralyed bone matrix ( DBM) using biphasic seeding as experimental group and using normal see-
ding as a control group. The adhersive rates were calculated respectively. At different time points, alkaline
phosphatase ( ALP) activity was detected and the structures were observed by invert microscope or scanning e-
lectron microscope (SEM). Results MSCs-DBM complex fabricated with biphasic seeding had higher adher-
sive rates and ALP activity than the control group (P <0.05). The ALP activity of the experimental group at
day 5 after being fabricated was equal to that of the control group at day 14. Conclusion Biphasic seeding was
an effective method in fabricating tissue-engineering bone. It could improve the efficiency of seeding and be ben-
efitial to the MSCs-DBM complex maturation in vitro.
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Fig 1  Tissue-engineered bone fabricated with biphasic seeding
cultured for 14 days showed lots of refractive spindle cells
in the pores of scaffold ( Invert phase contrast microscope
x 100)
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Fig 2 Tissue-engineered bone fabricated with normal seeding cul-
tured for 14 days showed crescent-shaped material in the

pores of scaffold ( Invert phase contrast microscope x 100)
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Tab 1 ALP activity of complex fabricated by two different methods
at different time (x £5)

Days in culture
n

3 5 7 10 14
Experimental group 4 5.65+0.36 10.1920.36 15.6€2+0.5 16.60+0.37 18.51 +0.38
Control group 4 3024 7.32+0.12 9.12+0.04 9.61 0.2 10.15+0.082
t 8.954 15.293 25.696 37.394 43.504
R <0.01 <0.01 <0.01 <0.01 <0.01
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Fig 3 Constructs fabricated with normal seeding had bigger pores
and less matrix and many cells grew on the wall of the
pores (SEM x50)
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Fig4 Pores of the constructs fabricated with collagen matrix.
Few cells could be seen in the surface because of being coa-
ted by collagen matrix. Fissure could be seen in collagen

on account of cell contraction (SEM x50)
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