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Patient-derived lung cancer organoids (LCOs) have recently proven to be useful tools for preserving the genetic 

and pathophysiological characteristics of original cancer and predicting patient-specific drug responses. 

Despite promising progress in the development of in vitro cancer models with LCOs, there is still a lack of 

models that can accurately recapitulate the complexity of the tumor microenvironment (TME) and its various 

cellular components. Here, we propose vascularized lung cancer model comprising LCOs, fibroblasts, and 

perfusable vessels using 3D bioprinting technology. We developed a porcine lung-derived decellularized 

extracellular matrix (LudECM) hydrogel that can provide physical and chemical cues to cells in the TME. In 

particular, the fibrotic niche was reconstructed through co-culture LCOs with idiopathic pulmonary fibrosis-

derived lung fibroblasts (iLFs) to recapitulate lung cancer with underlying disease. The implementation of 

fibrosis increased cell proliferation and expression of drug resistance-related genes in LCOs, and the change 

of their drug resistance were significantly greater in the LudECM group compared to that of the Matrigel. In 

addition, drug administration through the blood vessels was disturbed in LCOs with fibrosis. These advanced 

in vitro lung cancer models with underlying diseases can enable more accurate drug evaluation and may have 

potential in application to personalized medicine. 
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