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Abstract

The lifetime and stability of antibody stock solutions, antibody conjugate solutions
and enzymes are increased by the addition of cryoprotectants such as glycerol, sorbitol
or ethylene glycol. Aqueous solutions containing glycerol have historically been
problematic to dispense in tip-based liquid handlers. Glycerol increases both the
solution viscosity and the tendency for sample to adhere to the inside and outside of
the tip. Increased solution viscosity and sample sticking reduces pipetting accuracy
and precision, which can be especially significant in nanoliter volume transfers.

Acoustic droplet ejection (ADE) is a completely touchless transfer technology that can
precisely and accurately transfer viscous materials. The Echo® 555 liquid handler
(Labcyte Inc., Sunnyvale, CA) was used to transfer glycerol stock solutions in the
viscosity range from 1 — 15 cP (corresponding to 0 — 60% weight of glycerol). Nanoliter
volume transfers are confirmed with a fluorescent marker dye and a series of standard
curves which were created on a Perkin Elmer EnVision microplate reader (PerkinElmer
Inc., Waltham, MA). The Echo liquid handler was then used to dispense all of the
components of a variety of commercially available high-throughput screening assay kit
components, with excellent accuracy and precision.

The results for these applications illustrate the new capabilities of the Echo liquid
handler that enable assay setup with flexible plate layout and volume reduction for
reagent and consumables savings and higher throughput.

Introduction

The Labcyte Echo 500 series revolutionizes liquid transfer by using acoustic energy to
eject fluids. The Echo 500 series allows for assay miniaturization to previously
unattainable volumes. Echo liquid handlers transfer 2.5 nL droplets repeatedly, so
precision and accuracy are consistent over a larger volume range. Large volume
transfer is achieved by transferring several hundred droplets per second. Transfer is
non-contact and tipless, with increased cost savings from elimination of tip costs and
washing fluids.

Miniaturization with the Echo liquid handler retains high assay performance, allowing
guantitative results at higher densities. The Echo liquid handler can be used to
transfer any volume to any well. These can be simple fluids (media for growing cells,
buffers, DMSO) or viscous solutions (lysis buffers, antibodies with glycerol, or
transfection reagents).

The Echo Liquid Handler

Accuracy and Precision Testing of Glycerol Solutions

Transfer of glycerol solutions (0 - 60% weight) was carried out on an Echo 555 liquid handler. The
volumetric accuracy and precision was confirmed using glycerol solutions that were doped with
fluorescein and the fluorescence emission was determined on a microplate reader.

Solutions of glycerol (0 - 60% by weight) in water were doped with sodium fluorescein to a final
concentration of 0.15 nM, and used to generate a reference dilution. Each concentration of glycerol
was loaded into each well of a 384-well polypropylene Echo qualified source plate (Labycte Inc.) at
volumes ranging from 20 - 50 pyL. Using the Echo 555 liquid handler, 50 nL volumes of varying
glycerol solutions were transferred from the source plate to each well of a 384-well destination plate
(Greiner bio-one). 50 pyL of 10 mM NaOH buffer was added, the plates were centrifuged, incubated
for 30 minutes at room temperature, and read on a 2100 EnVision plate reader (PerkinElmer).
Relative fluorescence unit (RFU) values were converted to volumes against the standard curve of
glycerol in with 0.15 nM sodium fluorescein.

The experimental results are depicted in a graphical format in figures 1 and 2. Each bar represents
data from 384 transfers (n=384) using the Echo 555 liquid handler. Figure 1 shows that the average
accuracy is 97% of the target transfer volume of 50 nL. Figure 2 shows that the average transfer
precision is 2% CV. These experimental results indicate that acoustic transfer using the Echo liquid
handler is robust for solutions of glycerol from 0 - 60% by weight which is representative of
transferring solutions of varied viscosity in the range of 1 - 15 cP.

Figure 1. Transfer volume accuracy of glycerol solutions doped with 0.15nM sodium fluorescein as a function of %
glycerol (v/v). The error bars represent 1 standard deviation above and below the mean transfer volume.

Figure 2. Transfer volume precision of glycerol solutions in doped with 0.15nM sodium fluorescein as a function of %
glycerol (v/v).

Biochemical Assay Reagent Dispensing Accuracy and Precision

Commercially available high-throughput screening kinase and cytokine assay kits (Table 1) were
purchased from Cisbio and PerkinElmer.

Dispensing accuracy and precision of each reagent in the biochemical assay reagent kits were
evaluated by transferring both 5 and 50 nL using the Echo liquid handler. First, the reagents were
reconstituted and diluted according to the individual kit instructions and each reagent was then
doped with sodium fluorescein to a final concentration of 0.15 nM (which was used to generate a
reference dilution). Each reagent was then loaded into a 384-well polypropylene Echo qualified
source plate (Labycte Inc.) at 40 pL per well. The same procedure was then followed as in the testing
of glycerol solutions.
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Table 1 shows the transfer results for 12 assay kit reagents. The average transfer volume precision
was 1.3% at 5 nL target volume and 0.95% at 50 nL target volume for all reagents tested.

Table 1. Precision for a variety of transfers of reagent kit components.

Reagent 5nL Drop 50nL Drop
ave drop vol (nL), n=8 ave drop vol (nl), n=8

S a-XL665

Low-volume antibody screening with HTRF using the Echo Liquid Handler

The Cisbio antibody screening assay detects human IgG of the kappa or lambda isotypes in a
sandwich immunoassay using homogeneous time-resolved fluorescence (HTRF) detection technology.
Human IgG is recognized by the anti-human kappa or lambda isotype labeled with europium
cryptate (donor) and the anti-human Fc labeled with XL665 (acceptor). Upon recognition and
excitation, the europium cryptate transfers energy to the XL665 acceptor which emits fluorescence.

Human IgG was titrated from 25 ng per well to 0.1 ng per well in two-fold dilutions. 110 nL of
europium cryptate and 100 nL of XL665 acceptor were added to a destination plate using the Echo
555 liquid handler. The plate was then backfilled with 40 pl of 50 mM PBS, 0.1% BSA, 0.1% KF buffer
using a hand-held pipettor. The reaction was then incubated at room temperature for 1-2 hours, and
then read on RUBYstar HTRF reader (BMGQG).

Table 2 shows multiple performance metrics for a titration of human IgG antibody. The results of this
primary screening assay demonstrate that using the Echo liquid handler to prepare biochemical
assays maintains high quality data, and offers further miniaturization to reduce reagent cost with the
ability to dispense in nanoliter volumes.

Table 2. Performance metrics for a titration of human IgG antibody. Z factor = 0.83 for this assay.

Summary and Next Steps

A The Echo liquid handler delivers viscous fluids such as glycerol (0 - 60%) with very
high precision and accuracy.

A The Echo liquid handler offers a tipless solution to transfer a variety of

biochemical assay reagents with high precision.

A Echo acoustic dispensing is compatible with a wide range of fluid types, enabling

total assay assembly and miniaturization.

A The next logical step involves further investigation of assay miniaturization for

other biochemical assays such as phosphatases, kinases and ELISA's.




