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Organs-on-a-chip: Example 

KITChip system 
 
107 cells in 1,156 microcontainers in a 2cm2 area. 
Cultures may last days to weeks. 
 
polymeric scaffolds with microcontainers (usually 300 × 300 × 300 μm w × l × h). 
Routinely, polycarbonate (PC), polystyrene (PS), and polymethylmethacrylate 
(PMMA) 
are used as nonbiodegradable polymers, whereas polylactic acid (PLA) is used as 
a biodegradable 
polymer for chip production. 
 
45 × 103 to 2 × 106 pores per cm2 
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Organs-on-a-chip 
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Setup 

Renovation of 50% cell 
culture every 2-3 days 
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Assembly of the bioreactor 

1. Screws 
2. Lids 
3. Microscope cover slip 
4. Chip 
5. Outer gasket 
6. Inner gasket 
7. Bioreactor body 
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Feeding system 
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Details of the feeding system 
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Organs-on-a-chip 

Sterilization of the system: -irradiation or ethylene oxide 
 
Multiple washes with isopropanol/water solutions from 100% to 0% 
 
Add collagen type I for hepatocyte growth 
 
Pipette 150 µL cell suspension 
and let it adhere  (example) → 
 
It can be adapted to 96 well plates 
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Final layout 
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Organs-on-a-chip 
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How to begin? 

 
 

Questions to be answered... 
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Material - Application of bioengeneering 

 
 

A. Welle, E. Gottwald, Biomed Microdevices 2002, 4, 33-41 
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Material - Application of bioengeneering 

 
 

A. Welle, E. Gottwald, Biomed 
Microdevices 2002, 4, 33-41 
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Application of bioengeneering (2) 

 
 

S. Giselbrecht, et al Biomed 
Microdevices 2006, 8, 191–199 
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Application of bioengeneering (2) 
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Coating effect… 

S. Giselbrecht, et al. IEE Proc.-Nanobiotechnol. 
2004, 151, 151-157 
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Organs-on-a-chip: Example 

Freshly isolated adult rat hepatocytes show an initial loss of total CYP450 
content and of associated activities (mixed function oxidases). However, in the 
aggregate system, this level did not decrease further but remained stable or 
even increased throughout the culture period of 10–13 days. 
 

What type of cell culture? 
 
 
 

Erik Eschbach, et al. J. Cell. Biochem. 2005, 95, 243–255 
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Organs-on-a-chip: Example 

Erik Eschbach, et al. J. Cell. 
Biochem. 2005, 95, 243–255 
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Give a name to this slide… 

Erik Eschbach, et al. J. Cell. 
Biochem. 2005, 95, 243–255 
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Give a name to this slide… 
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Give a name to this slide… 

Erik Eschbach, et al. J. Cell. Biochem. 2005, 95, 243–255 



22 

Better characterization of the cells  

E. Gottard, et al. Lab Chip 
2007, 7, 777–785 
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Better characterization of the cell cultures  

E. Gottard, et al. Lab Chip 2007, 7, 777–785 
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Improvement of the method 

R. Truckenmüller,, et al. Lab Chip 2008, 8, 1570–1579 
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Throughput improvement 

B. Altmann, et al. Biomed. Mater. 2008, 3, 034120 

Multi-unit bioreactor consisting of eight compartments, each containing four chips. 
Every compartment has an individual medium supply. 
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B. Altmann, et al. Biomed. Mater. 
2008, 3, 034120 
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Maturation of the technology 
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...but it still is a tedious process. 


