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The first paper describing microar-
rays was published in 1989 by Roger 
Ekins but the real breakthrough for 

the microarray technology came a few years 
later when Pat Brown of the Stanford Uni-
versity built the first microarray printer in 
1995. In contrast to Affymetrix’ elaborate 
and expensive photolithographic process of 
the microarray generation, Brown’s micro-
arrayer was based on a rather simple con-
tact printing technology that is still in use 
in some of today’s microarray printers. His 
first printer was a kind of do-it-yourself con-
struction. Brown’s idea was to array spots 
of whole DNA-fragments onto glass slides 
with fountain pen-like tips that are moved 
to exactly defined positions across the slides 
by the arms of a robot. 

Pick and place robot
 Although a trained molecular biologist 
and physician, Brown obviously has some 
engineering skills too. He modified a stand-
ard “pick and place” XYZ axis gantry robot 
and came up with a microarray printer that 
picks up DNA samples from a 384 well mi-
croplate by placing the printing tips into 
the wells. Similar to a quill pen, the pins of 
Brown’s microarray printer draw up the liq-

uid by capillary action and deposit it on the 
slide after the contact of the tips with the 
slide surface. The construction of a Brown-
type microarrayer is rather easy. Actually, 
Brown and his former colleague, Joe deRi-
si, have posted a detailed list of the printer 
parts on Brown’s Stanford website, together 
with a manual, describing how to put them 
together, to build a “homebrew” microarray 
printer. According to a paper published in 
2006 by Tim Lenoir and Eric Gianella in the 
Journal of Biomedical Discovery and Collabo-
ration, in the early days of microarrays, al-
most every second researcher doing micro-
array experiments used a homemade micro-
array system based on the plans from the 
Brown lab.
 Contact printing microarrayers, like the 
one by Pat Brown, usually have solid, split, 
or microspotting pins that come into direct 
contact with the microarray slide surface. 
That’s one of the main disadvantages of 
this microarray technique. While DNA frag-
ments are rather robust and are not affected 
when the pins’ tips touch the slide, delicate 
molecules like proteins may get damaged 
during the printing process. Another prob-
lem encountered with contact printers is 
the possibility that the pins carry over sub-

stances in multiple component reactions if 
they are not washed carefully between each 
single reaction step. 

Shooting DNA drops
 To avoid these problems, several man-
ufacturers have developed non-contact 
printers based on the technology common-
ly used in piezo-driven ink-jet printers. In-
stead of ink on a sheet of paper, they shoot 
DNA, proteins or cells onto the surface of a 
substrate without having contact to the sur-
face. To this end, the samples are transport-
ed to the tips of tiny glass capillaries used 
as print heads by micro-pumping devices or 
simple capillary force. The capillaries are 
connected to piezoelectric crystals that ini-
tiate the droplet ejection out of small noz-
zles on the tips of the capillaries after a pi-
ezoelectric impulse. With a few exceptions, 
the number of delivering mechanisms on 
non-contact printers is often limited to a 
range of one to 24. On the other hand, they 
can load large volumes and spot thousands 
of times with a single loading. Non-contact 
printers are therefore ideal if the number 
of samples to spot is low and the number of 
times to spot the samples is high. 

Product Survey:  Microarray Spotters

Printing Biomolecules
Microarray printers are important tools for every lab doing microarray experiments. Basically 
you may choose between homemade or manufactured and contact or non-contact printers.

Harald Zähringer

http://www.scienion.com
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Company

Microarray Spotters

Model Short description Spotting 
technology
Washing & drying

Capacity
Supported plates
Throughput/Speed

Special features Price 
[EUR]

Applications

Abbis
bio process automation
Wiesbaum, Germany
www.abbis.de
Contact: Berit Cleven
Phone: +49-6593-998-0
info@abbis.de

Arrayjet 
Mayfield, Scotland - UK 
www.arrayjet.co.uk
Contact: Product Manager: 
Karen Allison 
Phone: +44 131 654 5728
kallison@arrayjet.co.uk

BioFluidix
Freiburg, Germany
http://www.biofluidix.com
Contact: Thomas Apel
Phone: +49 761 203 7285
thomas apel@biofluidix.com

Bio-Rad Laboratories
www.bio-rad.com
Contact: Marcus Neusser 
Phone: +49 89 31884 118
Marcus_neusser@bio-rad.com

febit biotech 
Heidelberg, Germany 
www.geniom.com
www.febit.com
Contact: Philipp Habermeier
Phone +49(0)6221-6510300
sales@febit.com

ABBIS
HDA 

Marathon

Super-
Marathon

New 
product:
Sprint

TopSpot E

TopSpot E 
Vision

TopSpot 
OEM

BioOdys-
see Cal-
ligrapher 

Geniom
One

Piezo Dispensing.
Washing of Piezo dis-
pensers in spotting unit.
Drying in separate unit 
with VISION QC.

Industrial-scale piezo-
electric inkjet print head 
with 126 nozzles.

Industrial-scale piezo-
electric inkjet print head 
with 126 nozzles.

Industrial-scale piezo-
electric inkjet print head 
with 126 nozzles.

Parallel non-contact 
spotting. Based on 
reusable printhead-
Topspot-Technology. 
After finish, cleaning 
of the printhead with 
detergent and water. 
Finally drying with 
nitrogen.

See above

See above

Contact spotter.
Static and flow through 
wash bath plus vaccum 
station for pin drying.

Light-activ. in-situ DNA 
synth. of oligo probes 
within microfl. biochip.
Completely customiz-
able array design.
Straight forward digital-
to-DNA workflow: Digital 
array design - overnight 
synthesis - ready to use 
microarray the next day.
Fully automated wash-
ing and staining & dry-
ing processes through 
microfluidic biochip 
within one machine.

Customized capacity.
Customized materials and 
formats.
Customized throughput/speed.

Prints from 6 microtitre plates 
to 100 slides in walkaway 
mode. More plates may be 
added by the user if required 
in relay mode - the Marathon 
will pause to allow swapover. 
Prints 1x384-well plate to 100 
slides in 48 or 25 minutes, 
depending on JetSpyder 
selection.

Prints from 48 microtitre pl. to 
100 slides in walkaway mode. 
More plates may be added if 
required in relay mode - the 
Super-Mar. will pause to allow 
swapover. Prints 1x384-well pl. 
to 100 slides in 48 or 25 min, 
dep. on JetSpyder selection.

Prints from 2 microtitre plates 
to 20 slides in walkaway 
mode. Two more plates may 
be added if required in relay 
mode - the Sprint will pause to 
allow swapover. Prints 1x384-
well plate to 20 slides in ap-
proximately 40 min or less.

Printhead print 24 or 96 spots 
of 0.5-1 nl simultaneously. 
Pitch of 500 μm. 1-6 μl probe 
uptake in the printhead. Up to 
6000 printing with one filling 
possible. 16 printings (24 / 
96) on one slide 105 sec. incl. 
loading. 10 slides 1 printing 
210-260 sec. incl. loading.

See above

Printing depended on the 
automatic system. > 1 Hz

1-8 pins
Supports 96, 384, 1536 well 
plates
384 samples on 16 slides in 
less than 2 hours

Geniom Biochip with 8 arrays 
with 6776 features (54208 
per chip) (Upgrade to 15.000 
features per array available 
late 2007). 
Geniom microfluidic biochip 
(proprietary format).
2 biochips per day / Overnight 
synthesis 8 hours / Hybridisa-
tion depending on application 
/ Detection /With ready to go 
biochips from febit (prefab-
ricated microarrays with vali-
dated content) no synthesis 
required.

-  Vision QC Fully-autom. production
- Modular design
- Arbitrary batch sizes
- Product flexibility
-  Individual configuration of software 

and hardware
-  Image store and LIMS connection

-  Robust, user-friendly inkjet technol.
-  High throughput on-the-fly printing 

capability
-  Multiple nozzles p. sample enables 

spot-on-spot printing on-the-fly
-  QC test slide allows interaction 

with the print head and virtually 
eliminates missing spots

-  Printing format flexibility makes 
max. use of avail. space and al-
lows fast, easy print. of mini-arrays

As above

As above

-  Instrument ready-to-use
-  User-friendly self installing 

software
-  Highly reproducible
-  Consistent spot size
-  Custom size printhead possible
-  Printhead can be filled with an 

automatic pipetting system
-  No spot contamination

- See above
-  Integrated quality control during 

spotting

- See above
-  Full scal. (low t. high throughput)
- Only the OEM module

-  Cooling Module for source plate 
and platen

- Humidity Control
- Backtraker files
-  SourceSelect mode for cherry pick.
-  Prints onto slides membranes and 

into 96well plates

-  Microfluidic Biochip
-  Wash & Rehyb (up to 4 times 
reuse of the microarray)

-  Enzymatic reactions on Chip 
supported

-  Day-to-day array design
-  Researcher defined content

On request 

135.000,-
(approx.)

168.000,-
(approx.)

On request

20.000,-

26.000,-

12.000,-

29.000,-
(approx.)

Please
inquire

Non-contact Piezo 
Arrayer for industrial 
high throughput 
production of 
micro-arrays.

JetSpyder liquid-
handling device allows 
aspiration of low quanti-
ties of biologic. samples 
into a piezoelectric print 
head which prints arrays 
to microscope slides 
on-the-fly with excellent 
spot quality, uniformity, 
and precise placement. 
Upgradeable platform.

As above

As above

Personal bench top 
spotter for low and 
medium density arrays 
and small batch size.

Personal bench top 
spotter with integr. cam-
era for spotting control.

Print module for inte-
gration in a customize 
robotic system.

Benchtop Spotter 
for low and mid size 
throughput of Protein 
and DNA Spotting.

Fully automated 
microarray synthesis 
and detection device for 
lab benchtop use. 
Complete freedom of 
design. 
Highest level of 
confidentiality.

DNA microarrays
Protein
microarrays
Customized
microarrays.

DNA arrays; 
Cell lysate arrays; 
protein arrays; 
cell arrays.

DNA arrays; 
Cell lysate arrays; 
protein arrays; 
cell arrays.

DNA arrays; 
Cell lysate arrays; 
protein arrays; 
cell arrays.

Oligos, Plasmids, 
Proteins, Sugar, 
Viscose solution.

See above

See above

Spotting of 
Proteins and 
Nucleic Acids.

microRNA
profiling, Gene 
expression profil-
ing, SNP typing 
& genotyping, 
Pathogen & virus 
typing, Epigenetic 
profiling, Enzyme 
on Chip.
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Company

Microarray Spotters

Model Short description Spotting 
technology
Washing & drying

Capacity
Supported plates
Throughput/Speed

Special features Price 
[EUR]

Applications

Genetix
Queensway, New Milton, 
Hampshire UK 
www.genetix.com
Contact: Steve Hawkins
Microarray Business Manager
Phone: +44(0)1425 624600 
Steve.hawkins@genetix.com

Gesim
Grosserkmanndsorf, Germany
www.gesim.de
Contact: Hendrik Fiehn / 
Frank-Ulrich Gast
Phone: +49(0)351-2595-322
info@gesim.de

QArray-
Mini

QArray2

QArray-
Max

Nano-
Plotter NP 
1.2

Nano-
Plotter NP 
2.1

Nano-
Plotter NP 
2.1/E

Personal, high specifica-
tion microarrayer with a 
large slide capacity. 
Designed around 
a highly accurate 
dual axis, linear system. 
Combines speed, 
precision and durability.

Stand alone, high 
specification microar-
rayer with a high slide 
capacity, providing you 
with the optimum in 
microarraying technol-
ogy. Designed around 
a highly accurate dual 
axis, linear system, the 
QArray2 combines 
speed, precision and 
durability with high 
throughput.

A sophisticated, ultra 
high-throughput system 
for production scale 
Microarraying, the 
QArrayMax combines 
speed, precision and 
durability with high 
throughput.

Quiet non-contact 
microarrayer for small/
intermediate througput, 
up to 8 pipettes, 
working area 
260x270 mm, 
max. 2500 spots/cm2

at 50 μm accuracy.

Robust non-contact 
microarrayer with small 
footprint for inter-
mediate througput, up 
to 16 pipettes, working 
area 280x331 mm, 
> 4000 spots/cm2 at 
10 μm accuracy.

Robust non-contact 
microarrayer for 
intermediate/high 
througput, up to 16 
pipettes, working area 
656x331 mm, > 4000 
spots/cm2 at 10 μm 
accuracy.

Solid and split pins.
High pressure washer 
and vacuum drier.

Solid and split pins.
High pressure washer 
and vacuum drier.

Solid and split pins.
High pressure washer 
and vacuum drier.

Piezoelectric (non-con-
tact), arbitrary volumes 
from 60 pl onward.
Wash station for inside 
and outside of tips, 
drying pad.

Piezoelectric (non-con-
tact), arbitrary volumes 
from 60 pl onward.
Automatic wash station 
for inside and outside 
of tips plus drying pad, 
second wash bowl for 
different wash medium 
optional.

See above

100,000 spots onto 54 slides
96 and 384 well plates, the 
holder can be cooled.
48 split pins.
Approx. 44 spots per sec / 
Approx. 3.5 hr (to print a full 
run of 54 slides with 10,000 
spots) 48 solid pins / Approx. 
12 spots per sec / Approx. 
12.5 hr (to print a full run of 
54 slides with 10,000 spots).

100,000 spots onto 90 slides 
or a few 100 spots into 16, 96 
or 384 well plates / 96 and 
384 well plates, the holder 
can be cooled or a stacker 
used.
48 split pins.
Approx. 50 spots per sec / 
Approx. 5 hr (90 slides with 
10,000 spots) / 48 solid pins 
/ Approx. 20 spots per sec / 
Approx. 12.5 hr (90 slides with 
10,000 spots).

100,000 spots onto 448 
slides. 
96 and 384 well plates.
48 split pins (spots per sec)
Approx. 78 hr (448 slides with 
40,000 spots) / 48 solid pins 
(single head)  Approx. 13.5 
spots per sec / Approx. 367 
hr (448 slides with 40,000 
spots) single head) / 
Approx. 68.2.

Max. 40 slides, 1 microplate 
(cooled, additional plates 
freely definable). 
96-well and 384-well plates.
Throughput depends on ap-
plication, system configuration, 
and spotting mode 
(e.g. 20-40 min for 
96 samples with 4 pipettes); 
please inquire.

Max. 55 slides (with and 
without locating pins, cooled), 
1 microplate (cooled; addi-
tional plates freely definable), 
holders for other target sizes 
and additional microplates 
on request, third-party plate 
handler for up to 56 plates 
(unattended run). 
96-well and 384-well plates.
Throughput depends on ap-
plication, system configuration, 
and spotting mode (e.g. 20-40 
min for 96 samples with 
4 pipettes); please inquire.

Max. 115 slides (cooled), 1 
microplate (cooled; additional 
plates freely definable), hold-
ers for other target sizes and 
additional microplates (up to 
12) on request, third-party 
plate handler for up to 56 
plates (unattended run).
96-well and 384-well plates.
Throughput depends on ap-
plication, system configuration, 
and spotting mode (e.g. 20-40 
min for 96 samples with 
4 pipettes); please inquire.

-  Personal high-specification speed 
precision durability

-  Lab-scale high-specification speed 
precision durability

-  Production-scale ultra high-
throughput rapid precision

-  Graphic user interface to define 
targets and (sub)array layouts 

-  Flexible open programming system 
(if needed at all; same for all 
Gesim spotters);

-  Arbitrary spot patterns 
-  Stroboscope pipette check with 

automatic spot repair
- Humidification 
- Cooled slide tray 

-  Arbitrary spot patterns 
-  Extra fast mode for replica and 

line printing 
- Humidification 
-  Automatic target identification via 
microscope

-  Alternative print heads 
- Customization

- See above

From
58.000,-

From
84.000,-

From
500.000,-

On request

On request

On request

Gene Expression 
Arrays Compara-
tive Genomic Hy-
bridisation (CGH) 
Protein Arraying 
Reverse Transfec-
tion Microplate 
Arrays RNAi.

Gene Expression 
Arrays Compara-
tive Genomic Hy-
bridisation (CGH) 
Protein Arraying 
Reverse Transfec-
tion Microplate 
Arrays RNAi.

Gene Expression 
Arrays Com-
parative Genomic 
Hybridisation
Microplate Arrays 
RNAi.

All where 
non-contact
dosage is re-
quired, plus all 
standard micro-
arraying 
applications.

See above

See above


