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Pancreatic Ductal Adenocarcinoma (PDAC) is the most common type of pancreatic cancer and one of 
the deadliest malignancies, with a 5-year survival rate of less than 10%. Its high aggressiveness is 
closely associated with the complex tumor mechanical microenvironment (TMME), largely shaped by 
the activation of pancreatic stellate cells (PSCs). These cells, normally quiescent, become activated 
during tumorigenesis, leading to excessive collagen deposition and the development of fibrosis. The 
resulting fibrotic stroma plays a crucial role in protecting cancer cells and promoting their proliferation 
and invasiveness. 

In this study, we developed engineered tissue models that faithfully reproduce the complexity of the 
PDAC microenvironment. Using a bottom-up tissue engineering approach, we dynamically cultured 
healthy and activated PSCs on gelatin-based microscaffolds in spinner flask bioreactors, generating 
pancreatic microtissues that mimic both normal and fibrotic extracellular matrices. Picrosirius red 
staining and second harmonic generation (SHG) imaging confirmed the structural differences in ECM 
composition between healthy and fibrotic conditions. These advanced 3D models represent powerful 
platforms for exploring the spatiotemporal dynamics of molecular and omic processes involved in 
tumor progression and therapeutic resistance. 

 


