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A reconstruction of the liver tissue architecture 
is an ambitious goal but is required for 
displaying organ functions like e.g. 
xenobiotic metabolism. To mimic the in vivo 
structure and functionality differentiated cells 
and corresponding extracellular matrix (ECM) 
have to be combined in a suitable culture 
system. While primary human liver cells 
(PHC) can be isolated in good quality and 
quantity from human liver tissue [1], the 
sinusoidal ECM required by the cells is still 
unclear. 
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CONCLUSION 
In conclusion, it seems possible to cultivate human hepatocytes in a matrix-free system without a dedifferentiation of the cells for at least 7 days. This will allow to evaluate the matrix 
homeostasis by PHC using a Proteomics approach in the next step of this project. 
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METHODS 

Starting point for our approach are freshly isolated PHC. Primary human hepatocytes (PHH) 
will be cultivated for up to 21 days in Alvetex Scaffold inserts without ECM coating and 
additionally in 2D- and 3D-collagen systems established for short- and long-term cultivation. 
In the future also non-parenchymal cells (NPC) will be cultured in cell culture plastics without 
ECM coating. 
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Tissue Engineering of the human liver                
based on sampling, cell isolation, matrix                
design, reconstruction and upscaling. 

So far, results in terms of these 
properties were better in Alvetex 
Scaffold inserts compared to 2D-

collagen cultures, but best results could 
be achieved in 3D-collagen cultures. 
Analysis of cultured NPC is work in 
progress. 
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Therefore, aim of this project is a long-term cultivation of PHC in scaffolds without adding 
ECM to investigate their stability and matrix production capacities. 

Use of primary 
human hepatocytes 
(PHH) in different 
culture systems with 
and without extra-
cellular matrix (w/o 
ECM).  
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• donor 1: HCC, female, 58 years 
 

• cells: primary human hepatocytes (PHH) 
 

• time points: 1 / 2 / 3 / 7 days 
 
 

 Live-dead-assay 
 

    use Calcein AM which is hydrolyzed by 
     living cells into the fluorescent calcein and 
     Ethidium Homodimer which is a fluorescent 
     nucleic acid stain 
 

 immunofluorescent staining 
 

     to identify Cytokeratin 18 (CK18) as a 
     marker for PHH and to determine cell 
     morphology and cellular arrangement 

 

Planned experiments 
 

• use all primary human liver 
cells (PHC) including primary 
human non-parenchymal liver 
cells (NPC) 

 

• extended culture time period   
(up to 21 days) 

 

• determinate further quality-
specific parameters like 
transaminases, lactate, glucose, 
albumin and fibrinogen   
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 better PHH viability in Alvetex without ECM 
compared to the 2D collagen culture 

 

 best PHH viability in 3D collagen sandwich  

Live-dead-assay 
 culture time: 7 days 

 

 calcein-stained: living cells 
 

 Ethidium-stained: dead cells 
 

 a few dead PHH in 2D 
collagen culture 
 

 many dead cells in 3D 
collagen sandwich 
 

 the fewest dead cells in 
Alvetex scaffold w/o ECM 
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CK18 immunofluorescence 

• culture systems: 
 

 2D collagen coated 
 

 3D collagen sandwich 
 

Alvetex scaffold insert (w/o ECM) 
 

 alamarBlue 
 

     measure cell  viability by using the ability 
     of living cells to reduce resazurin to the 
     fluorescent resorufin 

 
 

 CDF-DA-assay 
 

     observation of bile canaliculi formation 
     by hydroxylation of CDF-DA into the 
     fluorescent CDF which is then transported into 
     bile canaliculi 

Experiments performed with PHH 

Preliminary data from PHH 
cultivation for 7 days showed 
differences in viability, 
morphology and cellular 
arrangement depending on 
the culture system. 

 culture time: 3 days 
 

 primary antibody: CK18 
 

 nucleus stain: Hoechst 
 

 PHH are identified by CK18 
 

 spread morphology in 2D 
collagen culture 
 

 cobblestone morphology in 
3D collagen sandwich 
 

 Alvetex scaffold image not 
representative for the PHH 
culture 

 culture time: 7 days 
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