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Abstract

A wide range of laboratory procedures rely on liquid 
handling techniques, in particular High Throughput 
Screening (HTS), which allows for the rapid identification 
of active compounds and antibodies for drug development. 
Accuracy is critical when pipetting liquids, since any 
errors can lead to false negative/positive results. There 
is a need for equipment that can provide reliable and 
consistent results. As such, the Thermo Scientific Versette 
liquid handling platform incorporates many features that 
enable the user to produce accurate results, with reduced 
downtime. One of the unique features of this automated 
liquid handler is the pre-calibrated liquid classes for water, 
1% BSA, 70% Ethanol, 30% Glycerol, and 90% DMSO, 
which help to optimize liquid handling performance when 
working with a range of aqueous solutions.

Automated Liquid Handlers: an Invaluable Tool

Efficient and accurate liquid handling techniques are 
essential components of a wide range of research 
applications. These range from immunoassays to the 
rapidly expanding field of drug development. Paying 
attention to the quality of liquid handling is critical 
in order for results to remain consistent and reliable. 
Multi-channel liquid handlers used with microplates have 
become the mainstay of many laboratories and they can 
improve efficiency and save time. However, it is critical 
that the automated liquid handlers produce consistent and 
reliable results, and there are a number of areas where 
inaccuracies can occur. 
As a potential source of error, pipette tips can be 
problematic, particularly if they are not adequately 
attached. One advantage of the Versette™ is that it has a 
unique seal design for attaching the pipetting heads: the 
single-, 8- and 12-channel pipetting tools use the Thermo 
Scientific Versette ClipTips, which form a binary, secure 
seal. The unique tip and pipetting head interface requires 
low insertion and ejection force, extending the instrument 
components’ life and, importantly, ensuring that the 
correct amount of liquid is aspirated and dispensed from 
the tip. The 96- and 384-channel heads use the Thermo 
Scientific D.A.R.T.s tips, which have a unique surface 
seal design that ensures accurate and precise dispensing 
by forming an even seal across all channels. In addition, 
the Versette helps to improve efficiency by providing a 
versatile arrangement of nineteen interchangeable pipetting 
heads, ranging from single- to 384-channels. The pipetting 
heads are available in disposable and fixed tip formats 
with a total volume range of 0.1 to 1250 μl. 
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The vast majority of experimental protocols require the 
dispensing of a variety of liquids, of different viscosities 
so it is important that any pipetting tool is calibrated 
to ensure that the correct amount of liquid is being 
dispensed. As a result of this, and to maximize time-
efficiency, the Versette incorporates five pre-calibrated 
liquid classes for quick adjustment between standard 
experimental solutions. Experimental error due to 
dispensing inaccuracies is thus reduced. 

Introduction

i. Liquid classes
Five pre-calibrated liquid classes were determined: water, 
1% bovine serum albumin (BSA), 70% Ethanol, 30% 
Glycerol, and 90% dimethyl sulfoxide (DMSO).  These 
liquid classes cover a range of automated liquid handling 
procedures performed in research laboratories, such as 
compound screening and cell based assays.  BSA for 
example is used in numerous biochemical applications 
including ELISAs (Enzyme-Linked Immunosorbent 
Assay), immunoblots, and immunohistochemistry. DMSO 
is used extensively when working with the Polymerase 
Chain Reaction (PCR) technique. The automated liquid 
handler uses a piston motor to aspirate and dispense 
precise liquid volumes. In order to accommodate different 
viscosities, motor movements are adjusted. For example 
transferring 30% Glycerol requires the instrument’s 
motor controlling the pipetting head to make slightly less 
than a full rotation (compared to water) to aspirate or 
dispense an accurate volume.

ii. Dispense procedure
An experiment was set up to calibrate the Versette 
instrument for these five liquid classes. The solutions 
were prepared as shown below in Table 1. 

The 96-channel 30 μL pipette heads were used with the 
30 μL Extended Length D.A.R.Ts. The liquids were then 
dispensed into 96-well clear polystyrene microplates. 

Keywords:

Versette

Liquid Class

Optimization

Accuracy

0.5% Dye in 
Deionized 
Water

1% BSA 
with 0.5% 
dye

70% Etha-
nol with 
0.5% dye

30% Glyc-
erol with 
0.5% dye

90% DMSO 
with 0.5% 
dye

250 μL Dye 
Concentrate

250 μL Dye 
Concentrate

250 μL Dye 
Concentrate

250 μL Dye 
Concentrate

250 μL Dye 
Concentrate

q.s. of water 
to 50 mL

0.5033g 
BSA, Frac V

35 mL 
200 proof 
Ethanol

18.75 mL 
80% glycerol 
solution

45 mL 
DiMethyl 
Sulfoxide

q.s. of water 
to 50 mL

q.s. of water 
to 50 mL

q.s. of water 
to 50 mL

q.s. of water 
to 50 mL

Table 1: Preparation of solutions
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The requested volume for the liquids was 5,000 steps – 
equivalent to 30 μL. After dispensing the liquids, plates 
were transferred to an orbital shaker for 90 seconds 
and spun in a centrifuge for one minute at 1700 rpm. 
The exact liquid volumes were subsequently verified by 
scanning in a Thermo Scientific Multiskan Spectrum 
spectrophotometer at 420nm. 

iii. The correction factors
Correction factors were also calculated for each of 
the different liquids, by comparing the liquid volumes 
dispensed from 5000 steps of the instrument’s motor 
(Table 2). Since water has a value of 1, the motor adjusts 
its rotation to accommodate the other liquid classes in 
order to aspirate the same amount of liquid.

Liquid Correction Factor

Water 1.0000000

1% BSA 1.0117160

70% Ethanol 1.0288797

30% Glycerol 0.9789034

90% DMSO 0.9735142

Table 2: Correction factors for each liquid class

A Robust Automated Liquid Handler for a Range of 
Laboratory Needs

With its superior pipetting features, including a versatile 
range of tips and positional alignment, the Versette liquid 
handling platform improves the accuracy and efficiency 
of liquid handling techniques. To further the scalability 
of the platform, the Versette offers two stage capacity 
options - the easy-to-swap 2- and 6-position stages 
provide flexibility for both stand-alone and robot-friendly 
use. This liquid handler also has a compact footprint, 
further facilitated by its unique dual-level design, making 
it ideal for use on any benchtop or select biological 
hoods. 
Pipetting procedures, ranging from basic to more 
complex, can be easily programmed via the onboard 
LCD user interface or the Thermo Scientific ControlMate 
software. Through the use of this software, the pre-
calibrated liquid library can be embellished with 
solutions specific to the user’s research. In conclusion, the 
adaptability and versatility of the Versette, alongside its 
ability to enhance the accuracy of experimental results, 
brings a significant asset to any research venture.


