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Application of Bioprinting to Cancer Research

Min Ji Cho*, Byung Hoon Chi*,

Myeong Joo Kim, Young Mi Whang, In Ho Chang
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Three-dimensional (3D) printing is an additive manufacturing process by which precursor materials are deposited
layer by layer to form complex 3D geometries from computer-aided designs, and bioprinting offers the ability
to create 3D architecture living cells. Bioprinting methods have been developed rapidly pattern living cells, biological
macromolecules, and biomaterials, and an advantage of the 3D microenviroment over traditional 2-dimensional
cell culture is the ability to obtain more accurate and reliable data from model about tumor formation, progression,
and response to anticancer therapies. This review focuses on recent advances in the use of biopriniting tech-
nologies for cancer research, bioprinting physiologically relevant testing platforms for anticancer drug development,
and computational modeling for improvement bioprinting technique. (Korean J Urol Oncol 2018;16:52-57)
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Table 1. Comparison of common bioprinting technologies
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1. 2EtH H}O|2 ZEIEl(2-step biofabrication)
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Performance Microextrusion bioprinting Laser-assisted bioprinting Inkjet bioprinting
Throughput Medium Low to medium High
Droplet size 5 pm to millimeters wide >20-80 um 50-300 pm
Spatial resolution Medium Medium to high Medium
Single-cell encapsulation control Medium Medium to high Low
Cell viability 40%-80% >95% >85%
Cell density High Medium, 108 cells/mL Low, < 10° cells/mL
Material/hydrogel viscosity 30 mPa.s to >600 kPa.s 1-300 mPa.s <10 mPa.s
Gelation method Chemical, ionic, enzymatic, ITonic Tonic, enzymatic,

photocrosslinking, shear
thinning, thermal, pH

Gelation speed Medium
Print/fabrication speed High
Printer cost Medium

photocrosslinking, thermal

High High
Low Medium
High Low
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3. NI M=29| XX S| (optimizing cell viability)
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