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1. Abstract
Dimethyl sulfoxide (DMSO) is a commonly used solvent for compounds. 
DMSO accelerates protein unfolding and weakens the binding between small 
molecules and proteins.  Consequently researchers keep DMSO 
concentrations as low as possible, especially for sensitive assays. To keep the 
DMSO concentration at less than one percent of the final assay volume has 
been difficult due to the lack of reliable nanoliter-range liquid handlers.  
Intermediate aqueous dilution steps can cause the compound to “crash out” of 
solution. The requirement to keep compounds dissolved while keeping DMSO 
concentration low in the final assay is especially critical when preparing 
compound activity curves. 
The Labcyte Echo™ 550 liquid handler utilizes acoustic drop ejection (ADE) to 
transfer 2.5-250 nL of compounds in DMSO directly from storage plates to 
assay plates.  Deerac Fluidics Latitude™ bulk dispenser, which uses “spot-on”
technology, can precisely deliver as low as 50 nL. The Latitude can be used to 
rapidly add pure DMSO to specific wells so that all assay wells have the same 
DMSO concentration. Here we demonstrate the use of these two technologies 
in combination for keeping final DMSO concentration under 0.5% in HTS 
assays.

Table 1. Latitude and Echo 550 liquid handling product specifications

Figure 1. Latitude bulk dispenser

3. Method
• Echo data was obtained by transferring target volumes of 2.5nl, 5nl, 25nl and 50nl 
of 0.15mM fluorescein in 70-100%DMSO from source 384 well plates to target 384 
well plates containing 50ul of 10mM NaOH.
• Plates were read on a Tecan Specrtraflour Plus at 485nm
Accuracy was calculated by generating a standard curve and comparing the 
fluorescent signal for a given volume.  Results are presented in Figure 4a.
• Precision was calculated as  a CV and is presented in Figure 4b.
• To measure Latitude precision and linearity 95% DMSO doped with 0.15mM 
fluorescein was dispensed into 384 well plates containing 50 ul of 10mM NaOH.
• Plates were read on a Tecan Specrtraflour Plus at 485nm
• Precision is expressed as a %CV Figure 5a
• Linearity plate to plate and column to column are presented in figures 5b and 5c.

Automated Non-Contact High-Throughput Liquid Handling
The use of high density, low-volume plate formats has created the need for pipetting 
systems capable of rapidly delivering reagents in a consistent fashion across 
increasingly smaller volume ranges.  To meet these demands, screening facilities 
have turned to non-contact liquid handling systems that can deliver reagents to a 
plate in seconds, and can repeat this process for hundreds of plates without the risk 
of cross-contamination across wells. 
The Latitude (Table 1, Figure 1,) is a high speed, low volume, bulk dispenser that 
has numerous advantageous features for the HTS environment.  One of these is the 
ability to dispense volume gradients over  3 logs.  This feature can be used for 
assay development and optimization.  Here we show the application of the gradient 
function of the Latitude in combination with the Echo 550 from Labcyte to keep 
DMSO concentrations constant in assays at <0.5%. 

2. Introduction

5. Summary
• The results shown here illustrate the application of the Latitude from Deerac 
Fluidics and Echo 550 from Labcyte for  the accurate and precise dispensation 
of DMSO.
• A range of compound concentrations can be achieved using the Echo 550 for 
compound transfer. 
• In all cases the DMSO concentration can be kept constant at 0.5%  or lower by 
using the high speed Latitude to back fill DMSO (Table 2).

Figure 2. Echo 550
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Figure 5. Latitude precision and linearity. a, Precision over volumes from 50nl to 
500nl less than 4%. b, Plate to plate linearity from 50 to 500nl. c, Column to column 
linearity over a sample volume range of 275nl to 425nl

4. Results
•Echo 550: less than 4.5% CV, less than 5% error,

•Latitude: less than 4% CV with linearity >0.995

a.

b.

“Touchless” Nanoliter Liquid Handling
The Echo 550 performs direct microplate-to-microplate transfers down to 2.5 
nanoliters using a new "touchless" transfer technology based on focused acoustic 
energy. Monitoring of acoustic energy reflected from well plate fluids enables the 
Echo 550 to measure the water content in DMSO and measure well fluid volume.

The Echo can be used for:
•Plate replication and reformatting of compound libraries in DMSO
•Plate compressions or expansions
•Transfer from any source well to any destination well (cherry-picking) 
•IC50 generation with direct dilution using variable numbers of drops

a.

b.

c.

Echo 550 Transfer Accuracy: 
Less than 5% error in over 77% of the field studies 
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Figure 4. Echo 550 accuracy and precision. a, In most cases, Echo 550 transferred 
with  extremely high accuracy (less than 5% error); only 6 percent of the times Echo 
showed 8% error or higher. b, Echo 550 transferred 2.5 – 50nl with less than 4.5% CV
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Table 2. Final DMSO concentration stays uniform and under 0.5% in HTS assays.

250nl

100nl

Total 
Amount 
of DMSO 
in Assay

50ul

50ul

Final 
Assay 

Volume

0.50%

0.20%

Final 
Assay 

%DMSO

DMSO 
Back-Fill 
Volume

Compounds 
dissolved in 

DMSO

245nl
235nl
205nl
115nl
0nl

97.5 nl
92.5 nl
77.5 nl
32.5 nl

0 nl

5nl
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2.5nl
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