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The design of a circulating-perfusion device for 3D engineered tissue cultured in

vitro and test for its capability

LU Ren-fa' , ZHOU Qiang' , XU Jian-zhong' , ZHANG Jin-song' , LAI Zhong-liang®, DU He-jie’ ( ' Department of Orthopae-
dics, Southwest Hospital, Third Military Medical University, 2No. 44 Research Institute of Chinese Electrotechnology Company, Chongging
400038, China)

Abstract; Objective To establish a new device for culturing 3D engineered tissue in vitro and test its ca-
pability. Methods A new circulating-perfusion device was designed, and its functions were tested, including
the flow rate, homoiothermy , sterility and the preliminary effect for culturing tissue-engineering bone. Results

This device could provide a circular flow with flow rate ranging from 5. 5 ml/min to 87. 5 ml/min. Of this de-
vice, the temperature was invariable relatively and could be controlled. There were no germ grown in culture me-
dium detected by means of bacteria cultivation. There were lots of refractive spindle cells and matrix in the pore
of scaffold when tissue-engineering bone was cultured in this device for 2 weeks. ALP activities were higher than
that of the control group at day 10 and 14 in culture (P <0.05). Conclusion It is an ideal engineering tissue
culture device and can be used in laboratory and clinic.
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Rotation speed ( +/min)

n
6 10 20 40 60 80 100

Fow 4 552000 8x0.21 14£0.15 29007 55+0.36 80£0.26 87.5:1.03
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Tab 2 Temperature changes of culture units at setting tempera-
ture 37 C (C, x x5)

Time
Day
08 .00 14.00 22.00
1 36.9 37.4 36.8
2 36.7 37.1 36.9
3 36.4 3.5 36.5
4 37.1 37.5 37.2
5 37.1 36.9 36.8
6 36.5 37.3 36.5
7 36.8 37.4 36.7
Mean 36.8 £0.27 37.310.22 36.77 £0.24

£ ERZTHNEEMEIERETUHR(C, xxs)
Tab3 Temperature changes in culture unit with setting temperature

Setting temperature( C )

n
35 £l 39

34.7+0.29 36.95+0.34 39.2+0.30

Culture unit temperature 7
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Fig 2 Tissue-engineering bone cultured in 3D tissue culture sys-
tem for 1 week showed lots of refractive spindle cells and
matrix in the pores of scaffold ( Invert microscope x100)
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£4 FHEFESFTAEN B ALP FHE(x £5)
Tab 4 ALP activity of MSCs-DBM complex cutured in different

condition at different time

Days in culture

Group n

5 7 10 14
6.22+0.26 10.47+0.43 17.60+1.13 19.44+1.14

Experimental group 4

Control group 4 7.32+0.12  9.12:0.04 9.61 £0.02 10.15 £0.082
t -7.705 6.24 14.15 16. 186

P <0.01 <0.01 <0.01 <0.01
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