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3D bioprinted prostate cancer model and its application in
drug sensitivity test of zoledronic acid*
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Abstract: [Objective] To explore the feasibility of 3D bioprinted model for drug sensitivity test of zoledronic acid to PC-3
prostate cancer cells. [Methods] PC-3 prostate cancer 3D model was constructed by 3D bioprinting technology, and drug
sensitivity test was performed with zoledronic acid. Then Live/Dead staining was used to test the survival and growth of prostate
cancer cells in the prostate cancer model using calcein-AM/propidium iodide solution, and the protein expression of MMP-2 and
MMP-9 in culture supernatant was determined by ELISA. In addition, the results were compared with those under 2D culture
condition. [Results] PC-3 prostate cancer model was constructed by 3D bioprinting technology, and cells were embedded in
sodium alginate/gelatin scaffold. The results showed that, with the increase of zoledronic acid concentration, the survival rate of PC-3
cells decreased, and the overall sensitivity of the zoledronic acid to PC-3 prostate cancer cells in 3D culture was significantly lower
than that in 2D culture. That is, compared with 2D culture, overall drug resistance of 3D cell culture was significantly increased. In
addition, the descent rate of MMP-2 and MMP-9 protein secretion in the supernatant of 3D cell culture was significantly slower than
that in the 2D culture model. [Conclusion] Compared with 2D culture, the prostate cancer model constructed by 3D bioprinting
technology may better simulate the microenvironment of prostate cancer tumor in vivo, so as to improve the predictive ability of
preclinical drug research and clinical transformation.
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