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The field of three-dimensional (3D) cell cultures holds great promise for 
mimicking in vivo microenvironments in cancer research. Compared to 
traditional two-dimensional (2D) models, 3D models offer advantages such as a 
better understanding of the cell line's microenvironment, increased relevance 
compared to 2D substrates, and improved direct imaging of changing aspects in 
each cell line. The scientific debate between 2D and 3D cell cultures for 
modeling in vivo cancer cell biology and drug screening has been ongoing, with 
3D methods showing significant promise in recent years. Despite the century-
long dominance of 2D cultures, 3D cell culture methods have demonstrated 
superior accuracy in representing cells as they would appear in an in vivo tumor, 
making them more effective for cancer drug screening. In this study we use a 
pancreatic cancer cell line (MIA-PaCa2), to explore both 2D and 3D culture 
methods, trying to identify variations in anti-cancer drug responses, aiming to 
determine which method is better suited for testing cancer drug treatments. 
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2D Culture of MIA-PaCa2 cells after 24 hours following 

treatment with anticancer drugs

➢ It was observed that cell cytotoxicity has a direct relation with drug concentration 

and the time of incubation. 

➢ Enhanced drug concentration and prolonged incubation time result in increased 

cell death in both cultures. 

➢ However, 2D cultures are more sensitive to both compounds due to direct 

exposure to drugs in culture media compared to 3D culture, where micro fibrous 

scaffolds and cell-ECM interactions limit pharmacokinetic drug diffusion and 

effects. 

➢ Overall, we presented pancreatic 3D cell culture model as a promising invitro 

technique to bridge the gap between preclinical and clinical studies for cancer 

biology and drug screening.
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Results & Discussion Cont’d

Seeding of (MIA-PaCa2) cells in 96-well plates 

and treated with anti-cancer drugs

 
Cytotoxicity Tests for Cell Viability in 2D MIA-

PaCa2 culture

➢ Higher concentrations, particularly in the range of 100-1000 µM, resulted in 

increased effectiveness for all drug treatments, with cell toxicity directly 

correlating with both drug concentrations and incubation time. 

➢ Both Cisplatin and Lapatinib showed the capabilities of inducing cell death, with 

Cisplatin being the more effective of the two treatments showing lower IC50 

values for both 24 and 48 hours. 

For 2D MIA-PaCA2 cell cultures:
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