WHITE PAPER
96- and 384-Channel Electronic Pipettes
An affordable way to increase pipetting productivity
Abstract
A new genre of 96- and 384-channel benchtop electronic pipetting systems has become globally popular as
the demand for higher sample throughput in laboratories has increased. These benchtop systems fill the gap
between standard handheld pipettes and fully autom ated liquid handling robots in te rms of ease of use,
productivity and affordabi lity. In this article we discuss key features of 96- and 384 -channel benchtop
electronic pipettes and highlight how INTEGRA’s VIAFLO 96 system has provided a productive solution to a
growing number of life science pipetting applications.

Introduction
For many years the possibility of usi ng high throughput screening (HTS) to conduct a large number of
chemical, genetic or pharmacol

ogical tests in parallel

was limited to specialized facilities i n the

pharmaceutical and clinical diagnostic industry. In recent years, large num bers of sequencing projects have
provided the scientific community with tremendous amounts of genetic information and in consequence with
many new biochemical targets to research. Therefore the desire to run hundreds or eve n thousands of
reactions in parallel has become much more widespread in laboratories around the globe.
When handling these increasing numbers of samples, the available pipetting equipment quickly becomes a
limiting factor. Standard handheld multichannel pipettes obviously do not offer the n ecessary throughput. In
such a situation, scientists have traditionally been driven to consi der an investment in an automated liqu id
handling system. But because of the hi gh cost of purcha se and maintenance, as well as the ne cessary
specialist knowledge to operate such devices, an automated liquid handling system is not the best solution
for every laboratory. For many applications a 96- or 384-channel handheld pipette can offer a better ch oice.
They combine the ease of use of handheld pipettes with the productivity and versatility benefits of automated
liquid handling systems –beneficially at a price more labs can afford.
The following article briefly describes the experiences of two users to provide you with an idea how a 96channel bench-top pipette can help to increase the productivity or improve the reproducibility in a typical life
science liquid handling application. Further, we take a look at the operational functionality of 96- and 384channel handheld pipettes, and highlight the key points you should look into when considering to purchase
such a device.
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Case Studies
Increase the productivity in an ELISA screen
A veterinary diagn ostic lab taske d with testing faecal sa mples for the pre sence of specifi c steroids, had a
typical workload of screening 150 plates per batch using an enzyme linked immuno assay. Performing the
ELISA screen required multiple reagent additions and washing steps until the plates could be analyzed.
Since no automation was available i n the lab, the work was traditionally done with a manual 12-channel
pipette or an 8-channel reagent dispenser, depending on the assay step. Simple coating or washing steps
could be performed with the reagent dispenser but steps that included mixing or the stop reaction had to be
done with the multichannel pipette. Processing 150 plates using the available technologies typically involved
three members of the staff working each 2.5 hours.
Having invested in an INT EGRA VIAFLO 96 han dheld pipette the same workload can now be completed in
the same time by a single staff member. Using the re peat dispense function enabled the lab to fill eight 96well plates in a row with only one aspiration step and eight subsequent dispenses with either coating buffer,
assay buffer and wa sh solution. Mixing is performed automatically. Members of the lab enjoy the fact tha t
using the VIAFLO 96, they spend much less time pi petting and less time cleaning the tubing of the rea gent
dispenser while increasing their screening throughput.

Improving reproducibility in Real-time PCR
A clinical diagnostic lab was tasked with screening patient samples for the p resence of disease markers by
gene expression analysis. Pretreated patient samples from a 96-well plate source were tra nsferred to the
target PCR plate, then the PCR master mix was added and the reaction was subsequently analyzed by realtime PCR. The lab traditionally processed around 100 plates per day and the work was all done using 12channel pipettes. Manually filling a 96 -well plate, i ncluding changing of pipette tips afte r every sample
transfer, was acknowledged to b e a time con suming task a nd transferring the samples often proved to be
prone to error.
Today an INTEGRA VIAFLO 96 is u sed to both load the pat ient samples into the plates and to transfer t he
PCR master mix to the reaction plate. The work is now done in half the time, but time savings are not the
most important aspect for this lab. More important are two other improvements. Transfer mistakes from plate
to plate have been eliminated and also the light-sensitive PCR master mix is now exposed to daylight only
for a few se conds prior to the rea ction, as all well s can be pro cessed at the sa me time. According to a lab
member, the VIAFLO 96 h as increased accuracy, ro bustness and precision of the assay in comparison to
the use of manual 12 channel pipette.

Features to consider when specifying a 96-/384-channel pipette
Applications beyond simple plate to plate transfers
96- or 384-channel pipettes are invaluable for applications in which all channels are used simultaneously,
such as starting 384 enzymatic reactions in parallel, transferring samples from o ne plate to another,
distribution of buffers or cells from reservoirs into microplates, or reformatting 96-well plates into a 384-well

2/5

format or vice versa. On t op of this, some 96-/384-channel pipettes also allow partial l oading of individ ual
columns and rows of the pipetting heads. This can be a really nice add-on, especially when you n eed to
perform serial dilutions. So make sure the device comes with a solution to index a plate for rows o r columns
so you can perform dilutions in a portrait or landscape way.
Electronic pipettes offer additional functionality
The advantages of ele ctronic versus manual pi pettes with re gards to u ser friendly ergonomics and
reproducibility of the pipetting results, are widely acknowledged and offered by most pipette manufacturers.
But some electronic 96-/384-channel pipettes offer a set of further features, which manual versions can not
provide. Manual 96-channel pipettes are limited to simp le neat liquid transfers, whereas electronic devices
support functionalities like automatic m ixing of seri al dilutions, re peat dispense for aliqu ot dispensing into
multiple plates (Fig. 1 and 3) or controlled dispensing speeds for viscous liquid.
The INTEGRA VIAFLO 96/384 goes even further by allowing you to automate more elaborate protocols, like
for example the serial dilution of an entire well plate. These protocols can be saved on the unit and recalled
anytime.

Figure 1: Filling of ten 9 6-well microplates with 150 µl buffer per well is a t ypical but t ime
consuming procedure using a multich annel pipette. An el ectronic 96-channel pipette using
repeat dispense mode, allows users to perf orm this task i n less th an 50 seconds, which is
75% faster than the electronic multichannel pipette.

Accuracy and precision requirements
Make sure your pipette is not limited to a singl e volume range. It is a physi cal fact that the pre cision of air
displacement pipettes i s afflicted by l arge variation when pipetting below 10% of the m aximal working
volume. What might be g ood for handling media in cell cultures or when washing cells with buffer, i s not
optimal for setting up a PCR re action and running other biochemical assays. The INTEGRA VIAFLO 96/384
allows you to easily excha nge the pipet ting heads on the same instrument (Fig. 2): a choi ce of differen t
working volume ranges allow you to pipette from 0.5 – 1250 µl with optimal accuracy and precision.
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96 or 384 channels
The drive for higher sample throughput and the urg e to cut cost per rea ction looks set to continue. To day
your lab might still be working in 96-well formats, but tomorrow you maybe want to switch to 384-well plates.
If you see a need to work with 384-well plates down the road, it might be b etter to buy a pipette which can
work with both 96- and 384-channel pipetting heads. If you worry about the higher cost for such a device, at
least make sure you r 96-channel pipette has a convenient indexing functionality for 384-well plate s and
provides a way to work precisely with volumes between 0.5 to 50 µl.

Figure 2: Convenient exchange of a
pipetting head.

Figure 3: Repeat Dispensing allows
quick filling of multiple plates.

Figure 4: Pipetting in a laminar flow
hood.

Easy Handling
A 96-/384-channel electronic pipette should be as easy to u se as standard handheld manual pipettes. It
should allow you to intuitively control

the devic e by hand-eye coordination and not re quire any prior

programming or special skills of the user. The INTEGRA VIAFLO 96/384 takes this concept a step further, as
all movements of the pip ette are a ssisted by se rvo motors, which res ults in a c ompletely effortless and
ergonomic workflow.

Mobility and Space Requirements
The modern generation of 96- and 3 84-channel electronic handheld pipettes typically do n ot occupy more
than 50 x 50 cm of bench space, which is a mu ch smaller footprint than most commercial automated liquid
handling systems. As a re sult, using 96-/384-channel electronic pipettes fre es up valuabl e space on your
work bench and enables them also to easily fit and be used in a lamina r flow hood (Fig. 4). You might not
need to work sterile today, but be sure to have the option to do so in the future.

Costs
96- and 384-channel handheld electronic pipettes are a truly co st effective way to incre ase sample
throughput and reduce manual labor without the need to invest into complex laboratory automation. Entry
models are available starting from ar ound 15’000 €, which is a fraction of the purcha se cost of a fully
automated system. Benef icially 96-/384-channel handheld electronic pipettes also lo wer running costs, as
they do not require extensive training of personnel or involve any exp ensive maintenance contracts.
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Electronic 96-/384-channel pipettes can also calibrated using a photometric procedure, a method that can be
carried out in most labs.

Conclusion
In this a rticle we h ave sought to intro duce to y ou the many be nefits that 96 - and 384-channel handheld
electronic pipettes have to offer. If you have a liquid handli ng application where you are looking to improve
its reproducibility or enhance the productivity please visit the INTEGRA website for further information on the
VIAFLO 96 or VIAFLO 384 handheld electronic pipettes. Alternatively before choosing a 96- or 384-channel
pipette you may wish to try it out under your own laboratory conditions – please contact INTEGRA to discuss
an evaluation

Author: Michael Beier is product manager for the VIAFLO 96 and VIAFLO 384 product range at INTEGRA
Biosciences.
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