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LIVER TISSUE ENGINEERING: WHERE 

ARE WE NOW?
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From Discovery to Clinical Applications

Drug target discovery 
based on 2D cell 

cultures on plastic

Expansion and validation in animal models of 
chronic liver injury: no model is able to reproduce 

human pathophysiology 

No translation into clinical trials and very high 
failure rate in the trials so far performed (>95%)

No licensed antifibrotic drugs after more than 40 years of active 
research (the case of liver fibrosis)

Wrong targets? Wrong validation methodology? 



Pathways of Stellate Cell Activation in Liver Injury

Changes in ECM quantity 
and relative composition

Altered 
MATRISOME



Need to focus on mechanisms and preclinical models 
easier to translate into clinical applications:

The fibrotic microenvironment :
a. Hypoxia and neo-angiogenesis
b. Anaerobic metabolism (e.g. lactate)
c. 3D in vitro models
d. Hepatic matrisome and matrikines
e. Tissue stiffness and contraction 

Understanding Liver Fibrosis



3D Models to Study Liver Pathophysiology

1. ςPrecision-Cut Liver Slices (PCLS)

2. ςSpheroids and Organoids

3. ςMicrofluidics and Microphysiology Systems (Lab-on-a-chip)

4. ςLiver ECM engineered 3D scaffolds

5. ςLiver ECM bio-printed last generation organoids

Tissue Engineering
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Precision-Cut Liver Slices
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