High-throughput compound library screening using Arrayjet Non-Contact Technology
Printing high-density small molecule microarrays using an optimised
DMSO printing buffer
Introduction
Dimethyl Sulfoxide (DMSO) is a water-miscible organic
solvent often used for the storage of small molecules
in solution. Due to its relatively low toxicity, it is
widely used in biomedical applications and drug
screening settings. In recent years, the inclusion of
DMSO in microarray printing buffers has become
more common for both DNA and protein-based
applications.

dispensed by Array printers is 100 pL. Two deposition
volumes of 200 pL and 400 pL were tested at printing
temperatures of 16 °C, 20 °C, and 24 °C. Relative
humidity was maintained between 40 – 60%.
Image and data acquisition
Printed slides were imaged in real-time using the Iris™
Optical QC System (Figure 1).

The advantages of DMSO in comparison to other
solvents in microarray printing buffers include:
• Moderate evaporation rate
• An acceptable viscosity for Arrayjet technology,
which makes for better aspiration and dispensing
Under optimised conditions these qualities permit
printing of high-density arrays with uniform spot
morphologies. Depending on the application and
substrate, the use of DMSO buffer can improve the
reproducibility of high-density arrays and allow
further downstream assays to be conducted on a
much higher-throughput platform.
Experimental design
Sample preparation
Two test buffers were prepared to a final volume of
505 µL.
Buffer 1: 50% DMSO dissolved 1:1 in water
Buffer 2: 100% DMSO
Each buffer was spiked with 5 µL of 1 mg/mL
Rhodamine B solution to permit fluorescence
detection.

Figure 1: Twin cameras sit either side of the print
head and comprise the Iris™ Optical QC System which
captures images of printed slides within 300 ms of
sample deposition.
Post-printing, slides were scanned using GenePix®
4000B (Molecular Devices) in the 532 channel at 230
PMT. Data were then extracted using Genepix® Pro
6.0.

Substrates
Based on earlier successful projects, Schott 2D-Epoxy
and PolyAn 3D-Epoxy slides were evaluated.
Inkjet printing
Printing was performed on an Arrayjet Ultra
Marathon in a Class 10k clean room. Each drop
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Results
Figures 2 – 9 show images captured by Iris™ Optical QC System (left) and acquired images from GenePix® 4000B
scanner. Satellite spots were observed on all 100% DMSO arrays, regardless of printing temperature or slide type.
Satellites were only present on 50% DMSO arrays printed at temperatures < 24 °C.

Figure 2: 50% DMSO
samples printed at
200 pL on Schott 2DEpoxy slides

Figure 3: 50% DMSO
samples printed at 400
pL on Schott 2D-Epoxy
slides

Figure 4: 50% DMSO
samples printed at
200 pL on PolyAn 3DEpoxy slides

Figure 6: 100% DMSO
samples printed at 200
pL on Schott 2D-Epoxy
slides

Figure 7: 100% DMSO
samples printed at 400
pL on Schott 2D-Epoxy
slides

Figure 8: 100% DMSO
samples printed at 200
pL on PolyAn 3D-Epoxy
slides

Figure 5: 50% DMSO
samples printed at
400 pL on PolyAn 3DEpoxy slides

Figure 9: 100% DMSO
samples printed at 400
pL on PolyAn 3D-Epoxy
slides
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Arrayjet consider spot morphology to be excellent when circularity is > 90%. With a print buffer diluted to 50%,
circularity exceeds 90% for both slide types, at both deposition volumes. Circularity is improved at higher printing
temperatures (Table 1).
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Table 1: Summary data highlighting optimum conditions for printing in DMSO buffer.

Conclusion
As a printing buffer, DMSO is compatible with Arrayjet technology. Arrayjet Advance™ scientists have designed and
optimised protocols, and printed customer libraries of 7,680 unique small molecules samples.
Consistent spot morphology and the capacity to print large batches of high density arrays makes Arrayjet an excellent
partner for customers wishing to screen large compound libraries by microarray. The use of Iris™ Optical QC System
in combination with the Command Centre Pro ensures no missing spots, and the acquisition of full data sets.
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