BHEEUZSS|X A 27 25 pp. 153-159

February 2010 / 153

Journal of the Korean Society for Precision Engineering Vol. 27, No. 2, pp. 153-158

ZHEHO 5530

ZENEF 480 njxz B

The Effect of Intermittent Compressive Loading to Growth of Pre-osteoblast Cells
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Recently, it has been reported thal mechanical stimulation takes a role in improving cell growth.
Also, became generally known that skeletal system as bone or cartilage tissues take influence of
compression foading. In this study, we fabricated a custom-made bioreactor and analyzed that
conditions of compressive loading would influence cell growth. To compare the effect of
intermittent compressive loading on cell-encapsulated agarose scaffold, we cultured pre-
osteoblast cell (MC3T3-E1 cells) statically and dynamically. And dynamic culture conditions were
produced by changing parameters such as the iteration time and interval delay time. Also, cell-
encapsulated agarose scaffold were subjected to 10 % dynamic compressive strain at 1Hz
frequency for 7 days. After cell culture, cell proliferation was assessed with Pl stain assay for
fluorescence images and flow cytometry (FACS).
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Fig. 1 Schematic drawing of bioreactor system for compressive loading
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Fig. 2 Schematic diagram of the fabrication of cell-

encapsulating agarose gel scaffold

Fig. 3 Photograph of the mold for agarose scaffold
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Fig. 4 One control group for static culture and three

modes of intermittent compressive loading for
dynamic culture

Table 1 Input parameters for the compressive loading

conditions
Parameter Int_3sec | Int 60sec | Int_600sec
Velocity (mm/sec) 1.3 1.3 1.3
Acceleration
5 13 13 13
(mm/sec”)
Displacement 0.5 0.5 0.5
(mm)
Interval delay time
at the zero 3 60 600
position (sec)
Iterations 3 60 600
Cyclic iterations 4800 240 24
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Cell-encapsulated scaffold

Fig. 5 Dynamic culture using bioreactor
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Fig. 6 Evaluated for cell count using FACS
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Fig. 7 Numbers of MC3T3-E1 cells in static and dynamic cultures
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Fig. 8 Fluorescence images of cell-encapsulated agarose scaffold after 7days in static and dynamic culture (x100)
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Fig. 9 The osteoblast markers which were expressed in
cell culture
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