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From Discovery to Clinical Applications

No licensedhntifibrotic drugsafter more than 40 years of active
research (the case of liver fibrosis)
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g No translation into clinical trials and very high
"‘ failure rate in the trials so far performed (>95%)
Drug target discovery Expansion and validation in animal models of

based on 2D cell chronic liver injury: no model is able to reproduce

cultures on plastic human pathophysiology

Wrong targets? Wrong validation methodology?



Pathways of Stellate Cell Activation in Liver Injury
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Understanding Liver Fibrosis

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

Thefibrotic microenvironment
a. Hypoxia and neangiogenesis
b. Anaerobic metabolism (e.g. lactate)
c.| 3D In vitro models
d| Hepatic matrisome and matrikines
e| Tissue stiffness and contraction




3D Models to Study Liver Pathophysiology

1. ¢ PrecisiorCut Liver Slices (PCLS)
2. ¢ Spheroids and Organoids

3. ¢ Microfluidics and Microphysiology Systems (doaka-chip)
4. ¢ Liver ECM engineered 3D scaffolds

5. ¢ Liver ECM biprinted last generation organoids

Tissue Engineering



3D Models to Study Liver Pathophysiology

1. ¢ PrecisiorCut Liver Slices (PCLS)



PrecisiorCut Liver Slices

Preparation and culture of precision-cut liver slices (PCLS)

Krumdieck slicer

. Transfer to
1. Liver procurement Krumdieck slicer

Krebs-Henseleit
buffer

Olinga P and Schuppan D
Journal of Hepatology 2013 vol 58 | 1252—-1253

Core
@ 5-8 mm

2. Preparation of PCLS

de Graaf, I.A.M. et al., Nat Protoc, 2010
Fisher, R.L. et al., Xenobiotica, 2013

Drilling
a core

Fisher 3. Number of PCS
o Dot livar- 200 (] (5 mm)
* Mouse liver: 40-50 (5 mm)

1 250 um

4. Culture systems
» Submerged systems (well plates)
» Dynamic organ culture system

5. Culture of PCLS
+ 12 well plates
» William Medium E supplemented
with 25 mM glucose and
50 pg/ml gentamycin
* Under 95% O,/5% CO,
+ At37°C

de Graaf, |. A.M. et al., Nat Protoc, 2010
Fisher, R.L. et al., Xenobiotica, 2013

Olinga, P. et al., J Pharm Toxic Meth, 1997
de Graaf, |. AM. et al., Nat Protoc, 2010
Fisher, R.L. et al, Xenobiotica, 2013

Studies




