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Outline 

• Introduction
• Pulmonary Fibrosis

• How to Model pulmonary fibrosis
• 2D, 3D, ex vivo (PCLS) 

• Human Precision-Cut Lung Slices (hPCLS) 
• What are hPCLS ? 

• Preparation of hPCLS

• Characterization of hPCLS

• Induction of lung fibrosis on hPCLS



The Idiopathic 
Pulmonary Fibrosis (IPF)

3



4

Idiopathic Pulmonary Fibrosis (IPF)

• Chronic and progressive lung disease characterized by:

• Cause of pulmonary fibrosis : unknown (inflammation ?)

Pulmonary Fibrosis 

Normal lung 

Impairs lung function 

Reduces oxygen 
exchange 

Proliferation of fibrous tissue 

Scarring and thickening of lung 

tissues

Dry cough

Shortness of breath
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Idiopathic Pulmonary Fibrosis (IPF)

• Two FDA-approved drugs :

• Pirfenidone (anti-inflammatory drug)

• Nintedanib (tyrosine kinase inhibitor) 

Pirfenidone 
MW:185.2 

Nintedanib
MW: 539.6• Slow IPF progression

• Side effects 

• Not effective for all patients

Limitations : 

Treatments : 

There is a need to develop new drugs to treat pulmonary fibrosis



How to model 
Pulmonary Fibrosis ?
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Biological systems to model lung disease

Calu-3 Human lung 

adenocarcinoma cell line

Precision-cut lung slices (PCLS)

2D cell models 3D lung models Ex vivo models

Primary Human lung fibroblasts 

MucilAir (Epithelix)

EpiAirway (MatTek)

Both MucilAir and EpiAirway can be 
used to study lung fibrosis

• Gold standard

• Prepared from fresh lung tissue 

• Retain the native cellular 
architecture and extracellular matrix

Realistic representation of the lung 
microenvironment 

hPCLS (macroscopic) hPCLS (microscopic)

Microporus membrane

Ciliated cells

Goblet cells
Basal cells



8

Human Precision-Cut Lung Slices (hPCLS) 

• Thin sections of human lung tissue (200-300 µm)

• Advantages of hPCLS:
• Maintain the complex architecture (airways, alveoli, blood vessels) and cellular

diversity

• Responsiveness to various stimuli

• Human relevance

• Versatility (histological analysis, gene and protein expression studies, and
functional assays)

• Applications of hPCLS:
• Drug screening: efficacy and toxicity of new drugs

• Model various lung diseases: infectious diseases, cancer, inflammatory
conditions, and lung fibrosis

• Toxicology studies of inhaled substances



How to prepare 
human PCLS ? 
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How to Prepare hPCLS ? 

Lung resection Low melting agarose 

inflation
Biopsy of 8 mm Ø

Mounting and gluing the lung biopsy on the holder

Lung core

Biobanque CRB

Tumorothèque de Nice

BB-0033-00025



11

How to Prepare hPCLS ? 

Slicing of lung core using the vibrating microtome 

Compresstome® VF-300-0Z

hPCLS

300 µm thick
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How to Prepare hPCLS ? 



Characterization of 
hPCLS
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Criteria for successful hPCLS

• Variable number of slice (from 0 to 300 hPCLS)
depending on :

✓ The size of lung resection

✓ The thickness

✓ The presence of a lung pleura

Lung pleura
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Architecture of PCLS

Bronchiole

Alveoli

The lung architecture is well maintained in hPCLS model with well-defined 
alveoli
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Viability of hPCLS over culture time

Viability of hPCLS is increasing between Day 2 and Day 14
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hPCLS Viability of hPCLS at day 7 

Viability of hPCLS is maintained after 7 days of culture 

18

Live cells

Dead cells

Merge

Donor 7 Donor 9Donor 6 Donor 10



Viability of hPCLS in ALI conditions

• In Air-liquid interface culture conditions (ALI), hPCLS viability is maintained as 
in conventional culture conditions up to 21 days  
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Induction of lung 
fibrosis
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Induction of lung fibrosis

Profibrotic Cocktail (PFC)1:

10 ng/mL platelet-derived growth factor-AB (PDGF-AB)
5 ng/mL recombinant transforming growth factor-beta (TGF-β)
10 ng/mL tumor necrosis factor-alpha (TNF-α)
5 µM lysophosphatidic acid (LPA).

1Alsafadi et al., 2017

5 Days
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hPCLS Viability after PFC treatment

Cell viability of hPCLS is well maintained after profibrotic cocktail treatment
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hPCLS Viability after PFC treatment

Cell viability of hPCLS is well maintained after treatment with profibrotic cocktail
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Expression of lung fibrosis markers in hPCLS

Treatment of hPCLS with profibrotic cocktail increases the expression of 
fibrotic markers, especially LRRC15
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Conclusion
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Conclusion

• Preparation of hPCLS is a complex and technically challenging process
that requires expertise in tissue handling and culture techniques

• hPCLS model provides a valuable tool for studying lung fibrosis due to its
ability to recapitulate the in vivo environment, preserves the architecture
and cell types of the lung and responds to various stimuli.

On going analysis :

✓ Proteomic analysis of hPCLS treated with profibrotic cocktail

✓ Characterization of the Air/Liquid interface culture model
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