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Introduction

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].

Materials

Tubes: Thermo Scientific™ Matrix™ ScrewTop Tri-coded
Tube (Cat. No. 3741-WP1D-BR)

= |« 1.0 mL, sterile with barcoded rack

P —

« Space for writing on tube: 11/16 in.

Automation reader: Thermo Scientific™ VisionMate™ HSX High
Speed Barcode Reader

* 7.9in.x5.9in.x6.3in. (LxW xH); 61b

* Reading area: 5in. x 3.39 in.
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Results

Handwriting

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.
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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.

0218973 0975283 7182004 6900128 0048917
PL2 URN CRD SAL TIS
0001151 0001151 0002837 0007735 0001151
2/24/2001 6/30/2002 1/17/2019 7/11/1995 6/25/1984
12/14/2022 11/28/2022 11/29/2022 12/18/2022 12/19/2022
3980117 1153277 3399557 5170228 5098270
AMN RBC TER U224 CLN
0002837 0001151 0007735 0003278 0002837
4/19/1992 11/23/1970 10/23/1960 8/30/1972 5/13/1980
11/11/2022 11/21/2022 10/31/2022 10/27/2022 11/30/2022

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

“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

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

Automation

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.

D VisionMate HSX

HSVSDecoder GCResults RackView

thermo scientific

ORIENTATION

-
4 0y
( i

TUBES READ -

TUBES EXPECTED

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.
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+ A 0216571774 0216571051 0216569592 0216571142 0216570573 0216570611 0216569872 0216570578 0216569801 0216570646 0216571093 0216570660
B 0216569883 0216569838 0216570649 0216570598 0216570640 0216570613 0216570614 0216570637 0216574812 0216570644 0216574883 0216570593
C 0216569805 0216571096 0216569871 0216570609 0216571092 0216569867 0216571138 0216571776 0216571730 0216571106 0216570597 0216570618
D 0216569870 0216571762 0216574843 0216571778 0216570643 0216569825 0216571109 0216569806 0216571760 0216569848 0216574870 0216569892
E 0216569818 0216570569 0216571116 0216571073 0216571100 0216570574 0216571741 0216569877 0216569802 0216571795 0216570639 0216569819
F 0216570663 0216571790 0216571763 0216569807 0216571813 0216570624 0216570620 0216571736 0216571139 0216574842 0216571724 0216569830

G 0216571768 0216569542 0216569524 0216570659 0216570622 0216570607 0216569875 0216570586 0216569827 0216570585 0216571085 0216569817

H 0216570590 0216571808 0216571069 0216570570 0216570599 0216569849 0216569885 0216570617 0216570619 0216570571 0216569852 0216569847!
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+ A 0216571774 0216571051 0216569592 0216571142 0216570573 0216570611 0216569872 0216570578 0216569801 0216570646 0216571093 0216570660
B 0216569883 0216569838 0216570649 0216570598 0216570640 0216570613 0216570614 0216570637 0216574812 0216570644 0216574883 0216570593
C 0216569805 0216571096 0216569871 0216570609 0216571092 0216569867 0216571138 0216571776 0216571730 0216571106 0216570597 0216570618
D 0216569870 0216571762 0216574843 0216571778 0216570643 0216569825 0216571109 0216569806 0216571760 0216569848 0216574870 0216569892
E 0216569818 0216570569 0216571116 0216571073 0216571100 0216570574 0216571741 0216569877 0216569802 0216571795 0216570639 0216569819
F 0216570663 0216571790 0216571763 0216569807 0216571813 0216570624 0216570620 0216571736 0216571139 0216574842 0216571724 0216569830

G 0216571768 0216569542 0216569524 0216570659 0216570622 0216570607 0216569875 0216570586 0216569827 0216570585 0216571085 0216569817

H 0216570590 0216571808 0216571069 0216570570 0216570599 0216569849 0216569885 0216570617 0216570619 0216570571 No Tube No Tube |

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.
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Conclusions
Scaling up

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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« 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.
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