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Advances in the application of three-dimensional tumor spheroids model

the mechanism study of drug resistance

GUO Leilei"?, XU Yurui’, ZHANG Lei’, DONG Yiwen"?, LIN Shuting"?, NING Xinghai® *, LIU Xiaoxuan'?**
!State Key Laboratory of Natural Medicines, China Pharmaceutical University, Nanjing 210009; * Center of Advanced Pharmaceuticals
and Biomaterials, China Pharmaceutical University, Institute of Pharmaceutical Sciences, China Pharmaceutical University, Nanjing

210009; * College of Engineering and Applied Sciences, Nanjing University, Nanjing 210093, China

Abstract In comparison with the traditional two-dimensional tumor cell culture, the three-dimensional tumor
spheroid culture can not only provide with an in vivo-like growth environment for tumor cells, but also maintain
maximum cell activities. Therefore, the three-dimensional tumor spheroid culture is widely used in oncology
research. In particular, the three-dimensional tumor cells retain the material and structural basis of the microenvi-
ronment of tumor in vivo, which is closer to the actual physiological environment, allowing it to be an ideal in vitro
model for evaluating the tumor treatment response and drug resistance in tumors. This review summarizes the
mechanisms of drug resistance in three-dimensional tumor cells, especially those induced by the morphology and
microenvironment of three-dimensional tumor spheres, and puts forward the problems existing in the current three-
dimensional tumor cells model, as well as the future development direction.
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