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TUMOR MICROENVIRONMENT
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Rodrigues, Heinrich et al., 
Trends Cancer 2021, 
7(3):249-264 



CANCER-ASSOC. FIBROBLASTS
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Quiescent 
pancreatic stellate 

cells (PSCs) 

Activated 
pancreatic stellate 

cells (CAF-like)

Underlying process in fibrotic tumors (e.g. pancreatic 
cancer, liver cancer etc.) 

Cancer 
cells

Heinrich et al., Adv. Drug Deliv. Rev. 2021, 174:265-293
Pednekar, Heinrich et al., Cancers 2021, 13(19):5006 



BLOOD VESSEL COMPRESSION
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Human PDAC
Tissue 

MiaPaCa-2/PSC 
Injection  Model

Panc-1/PSC 
Injection  Model



THERAPEUTIC INTERVENTION
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Kuninty et al., AV3
• Inhibit the tumor-promoting function of CAFs (tumor reduction in combination 

with chemotherapy)

 Drastic increase in the efficacy of chemotherapy  

 Reduce the excessive amounts of ECM 

 Re-opening of blood vessels

Ve
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e
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3

Kuninty et al., Sci. Adv. 2019, 5(9):eaax2770



RESEARCH AIM
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Can we model vascular compression?  

 Let us develop a model then!



MODEL DESIGN
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THE MODEL IN PRACTICE
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THE MODEL IN PRACTICE



MODEL VS. HUMAN
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WHAT ABOUT FLOW?
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Computational Simulation
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Tumor
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Tumor
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CAN WE STOP IT?
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VALIDATION IN MICE
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Model 1

Model 2



We successfully mimicked the compression of vasculature in a 
controlled laboratory environment

CONCLUSION
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Heinrich, Uboldi et al., Bioact. Mater. 2022, 22:18-33 



2D Culture 3D Model In vivo 

“Essentially, all 
models are wrong, but 
some are useful”
(George E.P. Box)  

Optimize & Plan

More efficient, sustainable and affordable drug development

TAKE-HOME MESSAGE
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2D Culture 3D Model In vivo 

“Essentially, all 
models are wrong, but 
some are useful”
(George E.P. Box)  

More efficient, sustainable and affordable drug development

Optimize & Plan

?

THANK YOU!
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