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Abstract

Ergonomic pipettes have been proven to reduce pipetting error in long pipetting series. The ergonomic
benefits go even further with an electronic pipette that has fully electronic operations and eliminates most of
the physical work required for pipetting. This application note is a follow-up to our previous finding (Teye, 2018)
and provides new data to show that pipetting with a fully electronic and ergonomic pipette produces highly
reproducible results, even in long periods of use.
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Introduction

Pipetting ergonomics has emerged as an important
consideration in the research laboratory, especially during
the past year when diagnostic laboratories were forced
towork for long hours due to the global SARS-CoV-2
pandemic. Laboratory personnel who work long days
pipetting are susceptible to fatigue, which in turn has

a negative influence on data accuracy (Yung, 2017).
Importantly, daily pipetting for long durations is associated
with increased risk of developing repetitive strain disorders
(Bjorksten, 1994).

Using a mechanical pipette consists of individual and
relatively light actions, like piston control and tip ejection
(12.3-15 N and 14.3-28 N, respectively) that add up to
significant workload during hours of operation. Conversely,
an electronic pipette is operated by the simple pushing of
buttons (1.3-3 N) and letting the motors do most of the
physical work. In a 3-hour pipetting series, these operations
accumulate to 24.5 kN with an ergonomic Tacta® and

355 kN with a heavy-to-operate mechanical pipette,
compared to 74 kN with an electronic Picus® pipette—

this results in 70-80% less total force required to operate
the pipette (Figure 1).

Figure 1
Pipetting Workload Comparison
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Note. The workload resulting from 3 hours of constant pipetting, covering
the entire pipetting cycle (tip attachment-aspirating-dispensing-tip
ejection). Newtons (N) is used to quantify the amount of force required
to perform the physical operations of pipetting. Reported numbers were
determined by our technical team.

Results and Discussion

Here, we report the results of an experiment comparing
dispensing accuracy using the Tacta® mechanical pipette
and the Picus® pipette. Our data covers the volume ranges
used in routine RT-PCR sample preparations (Figures 2 and
3). The benefit of ergonomics in pipetting accuracy is clear;
the standard deviations of dispensing with ergonomic
pipettes such as Tacta® and Picus® were low and did Not
increase with increasing pipetting time. By contrast, the
standard deviations of the larger and heavier pipettes
increased with prolonged use (Figure 2). We believe this
difference is because the non-ergonomic pipettes require
more force to operate, which is difficult to sustain over a
long period.

Figure 2
Standard Deviation Comparison
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Note. Comparison of the standard deviation during a 3-hour pipetting
series when dispensing with an electronic pipette (Picus® Nxt pipette),
an ergonomic mechanical pipette (Tacta® pipette), and two commercial
pipettes that are not optimized for ergonomics (Pipettes A and B). All
pipettes had a nominal volume of 1,000 uL and were used at 10%
nominal volume (100 pL). The data for Tacta® and A | B pipettes were
originally published in Teye (2018). The Picus® Nxt data was collected

in 2021 and is being presented for the first time here.

Next, we repeated the experiment using a volume, 20 LL,
and pipettes (Tacta® 2-20 uL and Picus® Nxt 5-120 ul)

that are relevant for an RT-PCR experiment (Figure 3).
Surprisingly, the fully electronic pipette achieved the same
low standard deviation as the mechanical pipette that has a
six times smaller nominal volume. It is important to note that
pipettes are most accurate and precise when used at their
nominal or maximum volume. The performance accuracy
we observed with the electronic pipette is achieved by
removing the human variance factor from piston control.



Figure 3
Standard Deviation Comparison
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Note. Comparison of standard deviations of an electronic pipette (Picus®
Nxt pipette) and an ergonomic mechanical pipette during a 3-hour
pipetting series. The pipettes used to dispense 20 uL in forward pipetting
were the Tacta® single channel 2-20 uL pipette and the Picus® single
channel 5-120 uL electronic pipette.

In addition to allowing standardization of pipetting across
users and speeding up repetitive tasks, the Picus® allows
users to concentrate on pipetting angles and proper tip
positioning in the target vessel. This confidence in
performance also helps alleviate some of the mental stress
when pipetting small volumes during RT-PCR sample prep,
or other preparations that demand precision in pipetting.

A fully electronic pipette improves pipetting results by
reducing variance and user fatigue during long periods
of use. The Picus® electronic pipette makes sample
preparation comfortable by helping to achieve reliable
results, being kind to the user’s hand, and speeding

up work.

Materials and Methods

Pipetting performance during 3 hours of pipetting using
mechanical or electronic pipettes was tested by calculating
the standard deviation of the pipetting results within
30-minute periods for each pipette. Each data point
consists of at least 60 individual measurement points. All
pipettes were tested using the matching manufacturer’s
tips. All pipettes were serviced and calibrated per
manufacturer’s instructions before testing.
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