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The time of well-trained and motivated laboratory staff is more valuable today

than ever before. This technical note depicts a possibility for increasing sample

throughput and time savings for the laboratory staff. We show a simple and cost-

effective workflow to avoid errors associated to manual typing of vial information.

With automatic sample readers, an identity (ID) can be assigned to a sample in a

database. This ID can then be elegantly imported into chromatography software

using the scanner and subsequently used to create a sequence automatically.

Data integrity is increased in everyday laboratory work.

INTRODUCTION

The variety of tasks in analytical laboratories is constant-
ly increasing and the tasks are becoming even more
complex. Especially in routine laboratories, regulated
environments or laboratories that have committed
themselves to the 12 rules of green laboratory prac-
tice [1], perfect sample documentation is essential. At
the same time, the demands on data integrity and risk
management are becoming ever greater. Automation
is becomingincreasingly important, and the integration
of alaboratory information management system (LIMS)

is standard, especially in large laboratories. However,
asample reader can also take a big step towards auto-
mation with little financial and time expenditure. Here,
we show a simple workflow to manage ID information
on HPLC glas vials. The vials can be purchased already
coded with 1D, 2D or QR code. Alternatively, ID labels
can also be generated, printed and then attached to all
sample containers. This solution offers many advantages
in terms of data integrity and amount of information.
The replacement of the error-prone manual labelling
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with a sharpie eliminates the danger to smudge the
label in contact with fingers, when stored in the refrig-
erator or freezer. There is no need for extra sticking
with adhesive tape. Serious errors due to illegibility
that result in expensive repetitions can be avoided.
As additional benefit, a sample ID allow more information
to be stored on the HPLC vial in comparison to classical
labels. When using a sample ID, any amount of infor-
mation can be assigned to it and stored in a LIMS, an
(Excel) database or a digital laboratory journal. Properly
integrated into the work processes, a sample reader
and the use of a sample ID can also meet the highest
data security requirements in a regulated environment.
Even blind sample measurements in test laboratories
and anonymous samples with sensitive content can be
handled securely across many employees and work steps.

SINGLE VIAL READER

The simplest and most cost-effective variant for such
automation is a small plug and play single vial reader.
Here, a numerical code, which is encrypted as a 1D or
2D code, is read from the bottom or edge of the vial
by holding the vial over the reader for one second. The
numerical code is transferred directly into any open
writing tool such as LIMS, MS Word, MS Excel, CSV or
into the chromatography software. An automatic Tab or
e.g. Enter can also be setafter scanning to make it easier
filling in tables. With some scanners, itis possible to set
in advance whether and how often the same code can
be read in succession. It is therefore possible to enter
the value into the HPLC sequence, a database and a
laboratory journal with a single hand movement. The
initial installation of the device is usually very simple.
A USB cable is both charger and data cable. A single
vial reader is connected via plug-and-play and installs
itself within a few seconds. The intuitive operation
usually makes instruction or manuals unnecessary.
Once the basic settings have been made, a workflow
can be established. The biggest step is often the digital
storage of sample data. In the simplest case, a digital
laboratory notebook can be used for individual users.
Forworking groups and smaller companies, for example,

split Excel spreadsheets are suitable, where allimportant
information such as date, name, solvent, concentration,
expiry date, methods, history, etc. can be assigned to
the sample ID. More and more companies are also using
a laboratory information management system (LIMS).
This offers the option of generating ID codes directly
and printing suitable labels, particularly useful when
sensitive data needsto be encrypted. A sample can be
divided into several aliquots, for example to distribute
itto several analytical teams and methods as part ofan
analytical core facility. These aliquots can also be coded
and assigned without any risk of confusion. This ensures
the traceability of the sample, even up to invoicing in
the accounting department.

SCAN IN CHROMATO-
GRAPHY SOFTWARE

While scanners are often part of everyday life in biological
and medical laboratories, hardly anyone has used this
option for chromatography to date. Here, too, there are
only advantages. HPLC vials can either be inexpensively
labeled with a sample ID using a label printer, or pre-
labeled vials can be purchased. These are available in
different versions, with QR or 2D code on the base or
1D, 2D or QR code on the edge of the vial.

When filling the autosampler, the vial is picked up
anyway and only takes a short detour to the scanner,
which is installed on the same measuring computer.
The scan is always performed at the point where the
mouse cursor is currently located. It does not matter
whether the cursoris in an Excel spreadsheet, an CSV
file, an ASCIl document, a word document, an e-mail,
a LIMS database or in chromatography software. A
scan inthe method description in the chromatography
software is just as possible (Fig. 1) as in the sample ID
field in a single run (Fig. 2 and 5) or in the sequence
(Fig. 3 and 6). Three more detailed examples of different
chromatography softwares are shown ....
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Fig. 1 Method setup window of ClarityChrom® 9.0. The scanned sample ID can be used in the notes, the method de-

scription or even in the file name.

SCAN IN CLARITYCHROM® 9.0

Itis possible to use a scannerin ClarityChrom?®, regardless
of which version and configuration is used. Scanning is
possible in every input field. For example, a batch or
rack ID or even a substance class for which this method
is used can be assigned in the method description
(Fig. 1). A scan can also be performed directly in the
filename and the method named accordingly.

In the single analysis window (Fig. 2), itis conceivable
to use the scanner ID and, for example, the batch
number as a sample (Fig. 2.1). The scanned numbers
also appear in the method name and in the file name
(Fig. 2.2), which is made up of the increments for date
andtime aswell asthe sample ID and sample (Fig. 2.3).

With a larger sample throughput, itis usually reasonable
using an autosampler, which makes it possible to create

sequences. Here, it makes most sense to use a scanner
torecord asample ID (Fig. 3.1). Each HPLC vial is moved
past the scanner when filling the autosampler. The
mouse cursor automatically moves down one line in
the column after each scan, which automatically fills in
the other details. To do this, the user options for the
sequence table must be adjusted in the software settings
(Fig. 4). After each scan, the scanner sends an "enter”
keystroke to the software. This option is only available
from ClarityChrom® version 9.0 onwards.

Once all rows are available, you can start scanning the
sample assignment at the top of the sample column
(Fig. 3.2). The batch assignment can also be made
by scan in the method name (Fig. 3.3) and the report
template (Fig. 3.4).
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Sample ID 00000014393

Sample 1234567945

Comments 22/02/2024 Production Controling User FK
Amount 5 ISTD1 Amount 0

Dilution 1 Inj. Volume [ul] 10

Sample Type Unknown v Level 1

Method Samplegroup0000001499 ™ Edit Method...

Analysis | Post Run Settings  User Variables

Control

end method Run Stop Abort Snapshot

Chromatogram File Name (Data\22_02_2024_12_45'_1234567945_000000 1439)
%D_%TW >

[CJEnable File Overwrite Counter 1 Data Recovery...

oK Cancel Help

Fig. 2 In the single analysis window in ClarityChrom® 9.0, the scanner can be used for the sample ID and

sample (1). Both details should be part of the file name (2) and should therefore be selected as increments (3).

M Instrument equence ScannerSeq (MODIFIED)

File Edit Sequence View Window Help GYFA AL LZ

E=A RE. O X§ o 3 & 8.
Sample | ISTD1 | Sample  Inj.Vol. File Sample Method Report Open

Status Run SV B IV Sample ID Sample Amof:ﬂ et D'lu‘:e b0 L Tﬂ w e Stre it | Print
1 ¥ 1 1 1 Blank Blank 0,000 0,000 1,000 0,000 %D_%T_%Q_%q Bypa Samplegroup000: 0] O
2 | 1 1 3[e853495167 Concentration Curve 1,000 0,000 1,000 5000 %D_%T_%Q_%q_% Stan 1 Samplegroupoooﬁ Calibration O
3 | 1 1 3|6853495167 0 Concentration Curve 2,000 0,000 1,000 5,000 %D_%T_%Q_%q_% Stan 2 Samplegroup0000 Calibration O
4 & 1 1 3|6853495167 C Curve 3,000/ 0,000 1,000 5,000 %D_%T_%Q_%q_% Stan 3 |Samplegroup000000145; Calihration O & | d
5 | 1 1 1|0000001484 0000001499 0,000 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000 145" Report_000000. M O ™
6 | 2 2| 10000001413 0000001459 9 0,000/ 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000 145" Report_OOOOUO@ M O =
7 | 3 3 1/0000001412 0000001499 0,000 0,000 1,000 10,000 %D_%T_%Q_%q Unkn |Samplegroup000000 149 Report_0000001* v O (&
8 | 4 4 1|0000001418 0000001499 0,000 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000145¢ Report_0000001499 M O =
9 | 5 5| 1/0000001411 0000001459 0,000/ 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000 145" Report_0000001499 M O =
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1 | 7 7| 10000001463 0000001499 0,000 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000 145" Report_0000001499 M O ™
12 | 3 8 1|0000001464 0000001499 0,000 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000 145" Report_0000001499 M O =
13 = 9 9 1|0000001481 0000001499 0,000 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000 145" Report_0000001499 M O =@
14 10 10 10000001434 0000001499 0,000 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000 145" Report_0000001499 [
15 11 11 1/0000001425 0000001459 0,000 0,000 1,000 10,000 %D_%T_%Q_%aq Unkn Samplegroup000000 145" Report_0000001499 (%
16 12 12| 1/0000001458 0000001439 0,000/ 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000 145" Report_0000001499 “
17 13 13| 1/0000001486 0000001499 0,000 0,000 1,000 10,000 %D_%T_%Q_%q Unkn Samplegroup000000145¢ Report_0000001499 [
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Fig. 3 In the sequence window of ClarityChrom® 9.0, there are at least 4 options for using a scanner. Again, the sample ID (1) and sample (2) can be found here,

as well as the assignment of the method name (3) and the report template (4) to the sample class.
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Fig. 4 To enable smooth filling in the sequence table, it makes sense to define in the user options that a new

line should be opened with Enter. The scanner inserts the Enter command after each scan of the sample ID, for

example.

SCAN IN OPENLAB CDS 3.2

Similar to ClarityChrom®, in OpenlLab and its
predecessors can also be scanned into any write field.
Both the acquisition and the processing method name
can be assigned to the substance class by ID (Fig. 5.2).
The sample ID can also be filled in by a scan, both in
the single sample analysis window (Fig. 5.1) and in the
sequence (Fig. 6). The corresponding ID should also
appear here by incrementsin the file name (Fig. 5.2) to
enable simple assignment of the analysis to the batch/

sample rack and the individual sample. In the sequence,
you also have the option of making a reference in the
box with the name label, for example to the scanned
ID of the employee carrying out the analysis or the
separation column used (Fig. 6).
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Fig. 5 In the single sample analysis window of OpenLab CDS, the scanner can make it easier to enter the sample ID (1) using increments (3). The method name

KNAUER HB - Running

can also be assigned to the substance class, the batch, the laboratory employee or the rack using a scanned ID (2).
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Fig. 6 When creating a sequence with OpenlLab CDS, further assignments can be made in the label window in addition to the sample ID and the method as-
signment. Information on the batch, the laboratory employee, the substance class or even the rack can be recorded here using a space-saving scanned ID. This

information can also be found later in the report.

SCAN IN PURITYCHROM® 6

Regardless of whether biomolecules are to be purified
using FPLC [VTN0006, VTN0026], or, for example,
CBD from cannabisis to be enriched using preparative
HPLC [VPHO0073], the resulting costs for errors are
much higher in the preparative area than in analytical

HPLC. If a batch has to be discarded due to mix-ups or
uncertainties, the solvent costs and the value of the raw
materials add up in addition to the long working time.
It therefore makes sense to code the samples not only
for the collected fractions,

© KNAUER Wissenschaftliche Gerate GmbH | version 1 09/2024 | VTNOO036


https://www.knauer.net/de/boosting-your-sensitivity-analysis-of-fluorescence-labeled-proteins-with-semi-preparative-fplc-and-fld/a38635
https://www.knauer.net/de/two-step-purification-with-a-sample-pump-set-up-and-puritychrom-6/a44921
https://www.knauer.net/de/purify-cbd-and-other-cannabinoids-by-preparative-hplc/a38705

Science with Passion

MIUKNALIEFI

®save © - 5 Import V-10 V/10 | U\ Stack Injections

Vial | SamplelD Injections Volume Active Method Browse
1 |0000001481 1 50.00 pl \Test Knauer
2 0000001411 1 50.00 pl \Test Knauer
3 0000001454 1 50.00 pl \Test Knauer
4 10000001411 1 50.00 pl \Test Knauer
5 |0000001481 1 50.00 pl \Test Knauer
6 10000001454 1 50.00 pl \Test Knauer
7 10000001454 1 50.00 pl \Test Knauer
8 |0000001411 1 50.00 pl \Test Knauer
9 10000001481 1 50.00 pl \Test Knauer

10 0000001 fi1 50.00 ul \Test Knauer

Fig. 7 In the sequence window of PurityChrom® 6, the sequence can be filled in automatically by scanning the sample ID field.

MATERIAL AND METHODS

Instrument  Description Article No.

Software ClarityChrom® 9.0.0 - Single Workstation with A1670
autosampler control

Software OpenlLab CDS Workstation A2603-1

Software PurityChrom® 6 Volllizenz A2681

CONCLUSION

Commissioning, including unpacking of a scanner,
only takes a few minutes and can then significantly
improve the user's workflow, the security of the data
and therefore the effectiveness of the entire laboratory.
The possible uses of barcode scanning for a wide
range of applications for HPLC purification and analysis
are well supported by the different chromatography
software packages. In this publication, this has been
demonstrated for the two analytical software packages
ClarityChrom® 9.0 and OpenlLab CDS Workstation and
for the preparative software PurityChrom® 6. Earlier
versions of the software programs described, or other
chromatography software are probably also compatible
but have not been tested. They can also be tested for
suitability on request.
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