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Introduction

Materials

Scientists were provided with 5 simulated samples of information
to mimic the last stage of labeling a tube for storage in a biobank
(Figure 1). Their job was to copy all information onto the tube
while being as fast and as accurate as possible. All 15 tubes were
then mixed, and each scientist took 5. They had to recopy the
information onto new tubes, to simulate transferring a sample.
This process was repeated once more. The tubes were then
analyzed for accuracy.
To compare to automation, these data were aligned with 15 tubes
using Microsoft! Excel! software and the VisionMate HSX High
Speed Barcode Reader. To better simulate processes at a
biobank, the data were typed into Excel software.

Procedure

Automation reader: Thermo Scientific! VisionMate! HSX High 
Speed Barcode Reader
• 7.9 in. x 5.9 in. x 6.3 in. (L x W x H); 6 lb
• Reading area: 5 in. x 3.39 in.

Tubes: Thermo Scientific! Matrix! ScrewTop Tri-coded 
Tube (Cat. No. 3741-WP1D-BR)
• 1.0 mL, sterile with barcoded rack
• Space for writing on tube: 11/16 in.

Figure 1. The data provided for marking the tubes in this
exercise. Each tube was marked with (1) sample ID, (2) aliquot
sample type [3], (3) clinic ID, (4) collection date, and (5) date of
birth. The data were all made-up but generated based on a
realistic system.

Figure 2. Statistics of the handwriting study. This handwriting
test was imperfect because the same person could get the same
tube more than once. However, since the scientists were told
speed was important, the information was likely not memorized
between rounds.

Figure 3. Comparing the writing on the tubes. The information
in red is where errors were introduced during the rounds. In
general, no one specific type of data was misrepresented more
than others.

Figure 4. Example tubes showing mistakes, and comments
made by scientists during the study.

“Looking through to copy the data from one tube to another was hard.”
–Scientist 3

“My neck feels strained even after only copying down 5 tubes.”
–Scientist 1

“The tubes roll so it is hard to hold them and transfer information from one 
to another.”

–Scientist 2

“Holding onto the cap was more comfortable and made it easier to write
on the tube, but being left-handed meant the orientation of the label is
different.”

–Scientist 1

“One of the things I was worried about when writing down the information 
was smearing the ink.”

–Scientist 3

Observation: Tubes that were written by a left-handed person (holding
the cap with the right hand) were more convenient for a right-handed
person to pick out of the rack and read. However, the two left-handed
people in this study did not write in the same orientation. These
differences should be considered at each specific biobank.

Observation: The data were provided with dates using a slash (/), but
during the experiment the scientists found that using a dash (–) was
easier and was no more likely to be misinterpreted as a slash. This
would likely be a convenience set by the specific biobank.

Conclusions
Scaling up

• Automation can save biobanks time and lead to less 
erroneous data. Automation can be more scalable.

• Incorporation of automation can help position biobanks 
for collaborations. 

Figure 5. The interface of VisionMate HSX software with the
different parameters that can be optimized for convenient
export of data. The VisionMate HSX High Speed Barcode
Reader comes with software for exporting data from tubes into a
workable format, such as with Excel software. While
straightforward, a 15 min training session was arranged to make
sure users understood the minutiae of how to export plate data
into Excel software.

Figure 6. A successful (top) and unsuccessful (bottom) read
of the 96-tube rack of the Matrix tubes. These images illustrate
some of the capabilities of the automation software, such as
alerting the user if the number of samples is not as expected.

Figure 7. Examples of data entry using Excel software.
Depending on how the database is set up, much more information
can be incorporated with each tube using automation and Excel
software. Although one mistake occurred copying the data into
Excel software, it was caught and corrected before moving on,
because of having more time.

Observation: Specific biobanks will dictate which LIMS is best for their
purposes and what information they need recorded with respect to each
sample. The capabilities of the VisionMate reader enable it to be flexible
and meet many different needs.

Figure 8. Comparing handwriting versus automation for data
entry. Writing information by hand on tubes requires more time,
on average, per tube than using automation (data entry of
information into Excel software in this case). Actual reading of the
tubes using automation is fast (~1 sec), though there is some
initial time needed to install, learn the software, and set up how
exports will occur. The potential for time savings and fewer
mistakes is apparent when looking at scaling up to a realistic
number of tubes, such as 30,000 per day.
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Biobanks have long since served as foundational facilities, storing
varying amounts of biomaterial and data for translational research
efforts. In order to improve biobanking operations, innovation is
required in how sample information is captured to facilitate sample
identification, viability, and sharing with collaborators. It may seem
easiest to continue handwritten labeling methods, but the
possibility of mistakes that render a sample useless is too high of
a risk. Here we test a protocol that includes a barcode scanner
intended to increase speed, security, and support of persistent
tagging for the traceability of biological material and associated
data in a biobank [1].

Once implemented as a standard practice, biobankers can
maintain confidence through the chain of custody that
accompanies many samples. Incorporating sample information
into a laboratory information management system (LIMS) helps
increase the value of the well-organized biomaterial without
burdening the vial with potentially identifiable information. With an
initial investment and potential plans to move towards automation,
most facilities can recover these costs in a short period from the
ability to handle higher volumes of samples, increasing capacity at
scale [2].
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