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Abstract: Recently, three-dimensional (3D) cell culture systems, which are superior to conventional two-dimensional (2D) 
vascular systems that mimic the in vivo environment, are being actively studied to reproduce drug responses and cell 
differentiation in organisms. Conventional two-dimensional cell culture methods (scaffold-based and non-scaffold-based) 
have a limited cell growth rate because the culture cannot supply the culture medium as consistently as microvessels. To 
solve this problem, we would like to propose a 3D culture system with an environment similar to living cells by 
continuously supplying the culture medium to the bottom of the 3D cell support. The 3D culture system is a structure in 
which microvascular structures are combined under a scaffold (agar, collagen, etc.) where cells can settle and grow. First, 
we have manufactured molds for the formation of four types of microvessel-mimicking chips: width / height 100 µm 
/ 100 µm, 100 µm / 50 µm, 150 µm / 100 µm, and 200 µm / 100 µm. By injection molding, four types of 
microfluidic chips were made with GPPS (general purpose polystyrene), and a 100μm-thick PDMS (polydimethylsiloxane) 
film was attached to the top of each microfluidic chip. As a result of observing the flow of the culture medium in the 
microchannel, it was confirmed that when the aspect ratio (height/width) of the microchannel is 1.5 or more, the fluid 
flows from the inlet to the outlet without a backflow phenomenon. In addition, the culture efficiency experiments of 
colorectal cancer cells (SW490) were performed in a 3D culture system in which PDMS films with different pore 
diameters (1/25/45 ) were combined on a microfluidic chip. As a result, it was found that the cell growth rate increased 
up to 1.3 times and the cell death rate decreased by 71% as a result of the 3D culture system having a hole membrane 
with a diameter of 10 μm or more compared to the conventional commercial. Based on the results of this study, it is 
possible to expand and build various 3D cell culture systems that can maximize cell culture efficiency by cell type by 
adjusting the shape of the microchannel, the size of the film hole, and the flow rate of the inlet.
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condition dimension value
maximum injection pressure kgf/ 55

injection velocity mm/sec 120
v/p switch-over % volume filled 62.5

packing pressure-time kgf/ -sec 50-3
melting temperature 250
mold temperature 50

cooling time sec 10
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