
• Drug-induced liver injury (DILI) continues to be the 
leading cause of attrition during drug development in 
all phases of clinical trials as well as the number one 
cause of post-market drug withdrawal.

CELLBLOKS® 3D stack Liver-on-a-Chip model 
Toxicology studies   

Background 

®

• CELLBLOKS® Liver-on-a-Chip model is 
the only platform in the market that is 
industry compliant, hight-throughput , 
containing precise spatial and 3-D 
structural arrangement of different cell 
types enabling cell-cell communication 
and in-vivo like metabolic function 
essential for predicting adverse drug 
effects.

• This model contains 24 individual liver-
chips per plate. Each chip consists of 
multiple liver cell types grown in layered 
scaffold blocks, arranged in close 
proximity in a 3D stacked format and is 
ready to be exposed to test drugs

To find out more contact info@revivocell.com   www.revivocell.com 

CultureBlocks™   
Stackable  

Readily grown  liver tissues  

Contains  key liver cell types 

already grown in layered 

CultureBlocks™ 

Removable CultureBlocks™ 
Each chip and cell layer can be 

removed & analysed 
separately

Flow enabled 
Use with or without 

media flow circulation 

Open access 
Direct access to liver cell 
layers & compounds can 
be added directly to  the 

model

Physiologically relevant 

Constitutes key liver cell types 

including hepatocytes, fibroblast and 

endothelial cells allowing in-vivo like 

cell-cell interactions

 Ready to use 
Use readily grown Liver-on-a-Chip 
model directly  after arrival for up 
to 14 days allowing you to perform 

your studies straight  away

Liver functionality  

Enhanced hepatic relevance including 
increased albumin, urea and 

Cytochrome P450 production compared 
to standard hepatocyte mon-cultures

Industry complaint  
Designed in a standard SBS plate 
format compatible with standard 
imaging and readout equipment 
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Data 
Enhanced hepatic function

Figure 1 
Imaging of cells through 3D stacked liver-chip layer 
Cells were imaged live on day 3 in stacked layers using 
epi-fluorescent microscopy (10x magnification). 
Labelling: HUVEC with Cell Tracker (Green, CMFDA), 
HepG2 cells with Cell Tracker (Red, CMTPX) and NIN/
3T3 cells with Hoechst stain. Cells can be easy imaged 
through layers by standard inverted microscope 

Figure 2 
Metabolism in HepG2 hepatocytes 
CYP3A4 expression levels in monoculture hepatocytes 
vs. tri-culture stacked set-up in CELLBLOKS®. In tri-
cultures hepatocyte CYP3A4 levels doubled in first 24hs 
compared to HepG2 monocultures 

Figure 3 
Metabolism in human upcyte® primary hepatocytes 
CYP3A4 expression levels in monoculture hepatocytes 
vs. tri-culture stacked set-up in CELLBLOKS®. In tri-
culture primary hepatocyte model CYP3A4 expression 
enhanced by up to 3 times compared to monoculture 
hepatocytes over the 12 day of culture 

Powerful Drug Induced Liver Injury (DILI) prediction capability 
CELLBLOKS® 3D stack Liver-on-a-Chip model clearly distinguishes between FDA classified  
hepatotoxic vs. their no-toxic structural analogues drugs at clinically relevant concentrations

Figure 4. Toxicity evaluation (24h exposure) in CELLBLOKS® 3D stack Liver-on-a-Chip model: [HepG2 + HUVEC + NIH/3T3). Hepatotoxin drug induced toxicity in cells can be 
detected at concentrations  <10uM over Human plasma Cmax levels 
 

Product specifications  

Cells

Human hepatocytes HepG2™ cells* (bottom layer) 
NIH/3T3 Fibroblast cells* (middle layer) 
Human endothelial HUVEC cells*(top layer) 

* other cell types on request  

Organ Platform CELLBLOCKS® 3D layout Liver-on-a-Chip model

Number of liver-chips 24 chips per plate. Each chip contains 3 cell layers

Working well volume 1ml per well

Base plate
Format: SBS standard 24 well-plate format (L 127.8 X W 85.5 X H 20 mm)  
Material: Optically-clear virgin polystyrene 

CultureBlock™  chip properties 

Body material: Optically-clear medical grade polycarbonate  
Cell growth surface material: Propriety technology liver-optimised transparent porous membrane  (1um pore size) 
Cell growth area: 76.9mm2 
Distance between cell layers: 1mm 
Block hight: 3.4 mm,  3 layered stacked blocks hight: 7.2mm 
Media flow channels dimensions: H 0.45mm x L 3.6mm 

Assay comptability

Cell Viability Assays  (ATP & MTT) 
Immunohistochemistry 
Biochemical assays (Albumin, CYP450), Urea 
RNA/DNA extraction 
Mass spectrometry  

Read-outs

Imaging (Phase-contrast, confocal and wide field microscopy) 
Plate readers (Florescence intensity, absorbance, luminance) 
Downstream sampling of medium and cells* (eg., ELISA, PCR, biochemistry) 
* Each cell type can be removed and analysed separately without disturbing other layers

Clozapine (Most-DILI-concern) vs. 
Olanzapine (Less-DILI-Concern)  

Trovafloxactin ((Most-DILI-concern) vs. 
Levofloxactin (Less-DILI-Concern)

Troglitazone (Most-DILI-concern) vs. 
Pioglitazone (Less-DILI-Concern)


