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Streamlining Sample Management: 
Achieving Optimal Pick List Automation
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Let us recap the reasons for using 2D 
bar-coded tubes in lab automation. 
For many years, simple linear 
barcodes, often on adhesive sticky 
labels, have been used by scientists to 
identify samples. This was eminently 
sensible, as barcodes and bar code 
scanning reduce, if not eliminate, 
manual data entry and associated 
errors. An average person entering 
data will produce one error in three 
hundred keystrokes. The worst-case 
for errors for a 1D linear code 128 
barcode are 1 in 2.8 million; however, 
a data matrix 2D bar code offers an 
error rate of close to 1 in 10.5 million. 
If that 2D code is laser-etched onto 
the tube, the risk of mis-identifying 
a sample is reduced to a negligible 
value. Therefore, the advantage of 2D 
over 1D is the ability to store more 
data in a single code and result in fewer errors deciphering codes. 

In the pharmaceutical industry, it is frequent practice to suspend drug compounds in 
DMSO (Dimethyl Sulfoxide) stored in robust polypropylene tubes for extended periods 
of time. Before this, glass vials were more customary practice. This introduction, in the 
early 2000’s, revolutionised the sample storage industry, with companies across the 
globe following suit and seeing the benefi t of having prelabelled, secure 2D barcodes.

Today there is a wide variety of manufacturers providing both 2D-coded tubes and 
equipment that is compatible with this type of consumable. It thus lends itself very well 
to laboratory automation solutions.

For a number of years, the Mirage 2D tube rack reader, developed by Ziath and now 
integrated into Azenta Life Sciences, has gained prominence within its fi eld. Its 
compact design, fast imaging, decoding capabilities, and compatibility with various 
laboratory instruments have led to its adoption in drug discovery markets worldwide. 
As part of their ongoing innovation, Ziath introduced the Mohawk, a semi-automated 
tube picker, fi ve years ago. This article delves into the synergistic interplay of these two 
adaptable tools and their role in streamlining the process of pick listing for effi cient 
sample management.

With any large store or ‘library’ of compounds or other samples, being able to easily 
retrieve a specifi ed sub-set of samples is key to any research workfl ow. This is the 
so-called ‘pick list’ - a list of samples that must be in the store and retrieved for further 
study, replication, or transport to another location. With complex libraries, some 
containing millions of stored samples, it would be extremely easy to introduce errors in 
the handling and retrieval of stored samples, were it not for the indelible 2D barcode on 
the base of each tube. A pick list can be a simple numerical list in an Excel spreadsheet, 
a more sophisticated list produced by an Inventory Management Programme such as 
Ziath’s Samples, Azenta’s FreezerProTM or an enterprise-level solution such as MosaicTM

from Titian Software. The result in each case is a list of sample id, tube location within 
a rack and often rack location within a freezer or store.

When Ziath designed the Mohawk semi-automated tube picker, their design ethos 
was to take a pre-existing pick list in Excel and use that to control the action of the 
Mohawk. This requires the use of a linear barcode reader attached to the side of the 
Mohawk which reads the rack barcode. If that rack contains a tube that appears in the 
pick list, the Mohawk will then raise the appropriate tube upon closure of the lid. The 
need to close the lid ensures that small, lightweight tubes remain securely in place as 
the solenoid-driven pins eject a tube from its rack. A micro-switch in the lid mechanism 
ensures that the lifting operation is quick and easy without recourse to further 
keystrokes. The pin stays in the raised position after lid opening allowing retrieval of the 
desired tube and placement in a fresh destination rack. Additionally, this rack is coded 
on one edge with a linear barcode. Multiple tubes in multiple racks can appear in any 
one pick list, although only sixteen tubes are raised simultaneously.

The advantage of using the Mohawk together with the Mirage reader is two-fold. By 
connecting the Mirage to the same controlling laptop or PC as the Mohawk, reader 
scanning can be controlled using the Mohawk software. This confers the benefi t of 
reducing required bench space by eliminating a second PC whilst making the operation 
more convenient as it runs from within the same desktop application. By scanning the 
complete destination rack on the Mirage, the Mohawk can compare the picked tubes 
with those in the pre-programmed pick list. The fi rst advantage is that any incorrect 
or missing tubes are identifi ed and highlighted post-scan and this error can then be 
corrected. The second benefi t is in the reporting. After a successful scan with all the 
correct tubes picked, the Mohawk software will produce a report in Excel format that 
shows, for each sample, the tube id, it’s original location and rack code, the date and 
time it was picked and it’s whereabouts in the destination rack, again with location and 
rack code. This data is used to update the inventory management program with the new 
location information for each sample.

When working within a life sciences laboratory one of the most important assets are the samples. This is why it is so imperative to preserve, always store and 
retrieve samples while maintaining their integrity. In the early 1990s, 2D Barcoded tubes were adopted by large pharmaceutical companies to enable them to 
store their drug compounds in a safe and reliable way. This allowed for the tracking of samples throughout the lab using the 2D barcode.

Figure 1. Cryogenic sample storage.

Figure 2. The powerful Mohawk and Mirage combination in a biobank setting.
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In practice, operation of the Mohawk during tube picking can be very quick, with 
experienced operators reporting that they can pick tubes from multiple racks into 
a destination rack at a rate of about 20-25 tubes per minute. This compares very 
favourably with ‘pick & place’ robots which tend to be much slower. That allows 
unwanted thawing and heating of frozen samples which can be catastrophic for 
delicate samples.

This powerful combination of the Mohawk and Mirage is being used by scientists in 
busy laboratories across Europe, especially in blood banking facilities, where users all 
report high levels of satisfaction.
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Automation Innovations in Liquid Biopsy and Biobanking
Tecan introduces Phase Separator™, a ground-breaking liquid separation innovation for enhanced time savings and precision in laboratory 
protocols. This revolutionary technology offers targeted advantages within liquid biopsy and biobanking, extending its positive impacts to 
genomics, proteomics, and various disease domains such as oncology, neurodegenerative conditions, and metabolic disorders.

The Phase Separator stands as an exclusive pipetting feature integrated into Tecan’s cutting-edge Fluent® Automation Workstation, 
empowered by the innovative Air Flexible Channel Arm™ (Air FCA). Designed to tackle the intricate task of identifying interfaces between 
liquids and accomplishing precise separation of adjacent phases, this technology adeptly mitigates contamination risks. Its application is 
particularly fi tting for isolating plasma in centrifuged blood samples.

Tecan’s ground-breaking technology excels at attaining exceptional precision in identifying liquid levels within tubes, completely 
independent of any barcode or markings on the tubes. The Phase Separator seamlessly integrates phase detection into the pipetting 
process, enabling remarkable processing speeds whether working with tubes or plates. The effi ciency is further amplifi ed when all eight 
channels on the Air Flexible Channel Arm (Air FCA) operate in parallel, enabling the extraction of plasma from 24 tubes of centrifuged 
blood in less than 10 minutes. This speed is doubled on dual-arm systems. These advantages are attained without requiring additional 
bench space or extra equipment maintenance.

“Phase Separator represents a signifi cant advance in liquid-separation technology,” said Luca Valeggia, Senior Vice President of Laboratory Automation at Tecan. “With its precision and streamlined 
workfl ow, it will deliver new levels of effi ciency and reliability for both research and clinical applications. It will make an enormous contribution to liquid biopsy workfl ows, impacting disease diagnosis 
and monitoring, and to broader research applications, where it will help to accelerate discovery.”

The introduction of Phase Separator reaffi rms Tecan’s global dedication to advancing healthcare innovation on a larger scale. This pioneering patent-pending technology facilitates quicker, more 
precise, and highly effi cient processing of biological samples compared to traditional approaches. These enhancements directly lead to heightened productivity and reduced costs for laboratories, 
particularly infl uencing the rapidly evolving fi eld of liquid biopsy.

More information online: ilmt.co/PL/NeqL

New Automated Single Shot Mercury Analyser
The new Milestone DMA-1 evo Direct Mercury Analyser from Analytix overcomes common sampling and calibration problems. The calibration 
can last up to six months and is matrix independent. Samples require no sample preparation and are simply weighted into either quartz or 
metal sample boats that are automatically loaded into the instrument. Measurements take as little as six minutes and total mercury results 
are generated at the end of analysis.

Given the ease of use and cost effectiveness, the system is also ideal for use out in the fi eld or off-shore on oil platforms. Systems can 
be calibrated in the lab/on-shore prior to shipment, also meaning that hazardous mercury does not need to be shipped with the system. 
Maintenance is simple, with support often performed remotely, ideal when up-time is crucial.

More information online: ilmt.co/PL/ymle
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