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 to develop #bioprinting  
 technology 

  
 

3D printing results: 

 
 
                  Conclusions: 
 
We have reprogrammed and partially rebuilt the top-notch 
Nanodrop II liquid handling machine to perform 3D 
bioprinting. 
 
The current setup is suitable for hybrid inkjet-like 
bioprinting with the possibility of using temperature-
controlled material handling.  
 
Agarose hydrogel 3D patterns as well as several types of 
cells were printed as a successful proof of concept results. 
 
Although this is a spare time project our results open up 
possibilities for collaboration across the CEITEC and 
beyond in this fascinating field of biomedical engineering, 
material science and technological development.   

  
 

 
 
 
 

 
  
 

 
 
3D bioprinter: 
 
  
 

 
 
Our team: 
 
 
  
 

 
 
Bioprinting: 

“Compared with non-biological printing, 3D bioprinting 
involves additional complexities, such as the choice of 
materials, cell types, growth and differentiation factors, 
and technical challenges related to the sensitivities of 
living cells and the construction of tissues. Addressing 
these complexities requires the integration of 
technologies from the fields of engineering, biomaterials 
science, cell biology, physics and medicine.” Sean V 
Murphy & Anthony Atala, Nature Biotechnology 32, 773–
785 (2014) 

 
 
  
 

 
 
 
 
CEITEC-Mendelu-Scaled biosystems 
Technology hacking, printing testing, project management 
 

 
 
 
Printed Nest-bioresearch department 
3D printing expertise , CAD-CAM technologies, project visual design 
 

 
 
ICRC-CBCE 
Cell-line testing collaboration 
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Agarose hydrogel 3D structures including E.coli cultures.  

Eucariotic cells tested for survival in printing conditions.   

     NIH-3T3 cells 90% survive               BY2 plant cells 10% survive   

Each cube represents 200nl agarose droplet. Red cubes represent E.coli insertions   

5 mm 

Hybrid inkjet-like bioprinter with independant control  of 
chamber conditions and building platform temperature. 
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Printing unit enclosed in the  
programmable 
thermostatic chamber  Detail: eight-channel printing head  

Control unit with hydraulics 
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