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Development of Bioreactor by Rapid Prototyping Technology
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It has been reported that mechanical stimulation takes a role in improving cell growth in skeletal
system. Various research groups have been showed their own bioreactors which stimulate cell-
seed three-dimensional scaffold. In this study, we hypothesized that the various conditions of
mechanical stimulation would affect cell growth and proliferation. To prove our hypothesis, we
designed a custom-made bioreactor capable of applying controlled compression to cell-
encapsulated scaffolds. This device consisted of a circulation system and a compression system.
Each parts of the bioreactor was fabricated using the rapid prototyping technology. By using the
rapid prototyping technology, we can modify and improve the bioreactor very rapidly. For dynamic
cell culture, cell-encapsulated agarose gel was fabricated in 2% concentration. We performed
dynamic cell-culture using this agarose gel and developed bioreactor in 3 days.
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Fig. 1 Schematic drawing of independent culture chamber
and Circulation system of Bioreactor
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Table 1 The mechanical property of model materials

Character Fullcure 720 Verowhite
Tensile strength(Mpa) 60.3 49.8
Elongation at 1525 15-25
break(%o)
Modulus of
elasticity(Mpa) 2,870.00 2,495.00
Flexural strength 75.8 74.6
Flexural modulus 1718 2137
Izod notched
impact(J/m) 39.6 375
Compression
strengrt)h(Mpa) 84.3 A
SHORE 83 83
Rockwell 81 81
Heat distortion
temperature 484 416
Ash content(%o) <0.01 <0.4
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Fig. 8 The experiment of nut tolerance
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Fig. 9 The experiment of fabricated part tolerance
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Fig. 10 Fabricated parts and assembly of bioreactor
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Fig. 11 Fabricated cell-encapsulated agarose gel
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Fig. 12 Inverted micrograph images of agarose gel
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Fig. 13 Number of chondrocytes in dynamic culture
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