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Introduction  
We present a novel method for automatic non-contact printing living single cells currently being developed within the 
PASCA project (www.pasca.eu). A microfluidic dispenser [1] with optical feedback prints single cells confined in free 
flying droplets of only hundreds of picoliter volume onto arbitrary substrates. Single yeast, cancer (HeLa) and stem 
cells (fibroblasts, keratinocytes) have been successfully printed with this method at viabilities of up to 95 %. Apart from 
applications in research and diagnostics the technology can also be used for tissue engineering. To show the feasibility 
an extra cellular matrix comprised of collagen and alginate has been printed.  

Methods  
Main components of the single cell manipulator (SCM) are a three-axes lab-robot, a camera and a transparent dispenser-
chip to generate the droplets. The dispenser-chip is fabricated from silicon and glass. The camera observes the cells in-
side the chip and decides whether a single cell will be expelled within the next droplet. Cell solution (105 cells/ml) is 
supplied to a reservoir and droplets of 100 pl are printed at arbitrary positions on various substrates.  

Results  
Optical observation can be operated at 100 Hz and object recognition allows selection of individual cells with 89 % 
success rate. However, depending on cell density in solution single cell printing frequencies can be much lower. Single 
yeast (S. cerevisiae) and HeLa cells were printed with viabilities of 95 % and 75 %, respectively. Also viability of print-
ed fibroblasts and keratinocytes has been confirmed. Printing of collagen and alginate droplets has been achieved with 
300 µm	resolution.	Also	multi‐layered	composite	structures	of	alginate,	collagen	and	cells	were	printed. 

Conclusion 
The SCM method has been shown to print viable single cells of several common cell lines. In future multi-layered col-
lagen/alginate structures could, in combination with cell printing, allow for creating three-dimensional cell tissues.  
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