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Summary
We present the Single Cell Printer [1, 2], which features

» Optical cell detection
* InkJet-like printing of single cells

and its application in the field of

 Clonal cell line production
 Single cell genomics

Single Cell Printer

The Single Cell Printer (Fig. 1 & 2) consists of a three-axis
robot, optics and a transparent dispenser chip. When a single
cell is optically detected in the nozzle, it can be dispensed on
demand encapsulated in a free-flying droplet (150 pl). Cell de-
tection can be performed automatically by a detection algo-
rithm.

* single cell manipulation

» drop-on-demand printing
* label-free cell detection

* 1.5 yl dead volume

e three-axis robot

Figure 1: Single Cell Printer. Non-contact printing for
seperation and positioning of single cells.

Single Cell Printing Principle

A machine vision system detects single cells in proximity of
the nozzle before droplet ejection. Droplets, predicted to con-
tain no cell or more than one cell, are deflected by a pneuma-
tic shutter system. Only droplets with exactly one single cell
are printed onto the substrate.
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Figure 2: NanodJet cell dispenser chip fabricated from silicon and glass and
single cell printing.
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Clonal cell line production

Figure 3: Single bone marrow cancer cell printed
into a well and cultured for 14 days.

Fig. 3 shows a single U20S bone marrow cancer cell printed
into a micro well. It has been cultured over 14 days and prolife-
ration has been observed.

Single Cell PCR

c_é’ 0.14 —— single cells

-% 0.12 grouped triplicates of:

Q7 — 1000 copies/rxn

§ 0.10 100 copies/rxn

A — 10 cells/rxn

)

§ 0.08 NTC

= 0.06

D

N 0.04

©

& 0.02

@)

S 0.00= f — —_ —
5 10 15 20 25 30 35 40 45 50

cycles

Figure 4: Result of a single cell PCR experiment. Positive signals were
measured in 5 out 6 single cells samples [3].

Conclusion

Non-contact printing of single cells is a versatile method to posi-
tion cells individually on any uncovered substrate, which allows
for various downstream anaylsis methods.
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