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The tumour microenvironment (TME) plays an important role in cancer progression, invasion, 
metastasis, and drug resistance1. TME consists of tumour cells, non-malignant cells including 
stromal fibroblasts, endothelial cells, immune cells, and the non-cellular components of 
extracellular matrix such as collagen, fibronectin, hyaluronan, lamininand, and others2. In this 
research, a high-throughput drop-on-demand 3D bioprinter was used to produce matrix-
embedded multicellular tumour spheroids to screen for the anticancer drug doxorubicin. 3D 
culture conditions more closely resemble the natural environment for cells and so can bridge the 
gap between 2D and in vivo studies. MCF-7 breast cancer cells, HFF1 human skin fibroblast cells, 
and their combined cultures were bioprinted in 3D polyethylene glycol hydrogels and grown as 
cell cultures. These hydrogels were then functionalised with the cell adhesion peptide 
arginylglycylaspartic acid (RGD). Four matrix conditions were investigated: high (2.5 kPa) and 
low (0.7 kPa) stiffness matrix, and the addition or lack of RGD. Using IC50 assay, we found that 
the co-culture tumour spheroids showed the least effective drug uptake compared to cells cultured 
separately. The presence of HFF1 in the co-culture could modify the matrix properties, thus 
affecting the breast tumour spheroids response to the drug treatment. Furthermore, the presence 
of RGD motif in the extracellular matrix decreased the drug uptake of all cultures. 
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