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Abstract

Chromatographic columns, if maintained properly, can be used for hundreds to thousands of injections. However,
no matter how well maintained, a column will eventually lose performance. A column with poor performance can
produce failing results and lead to costly rework. In order to track column lifetime, routine injections of a

performance standard can be used. In this work, a Quality Control Reference Material (QCRM) is used to monitor

column performance throughout testing of protein precipitated plasma.

Benefits

- Routinely monitor column performance to ensure high quality data

- Real-time feedback of column life

Introduction
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Ensuring data quality in routine bioanalytical analyses can be a challenging endeavor. The use of system
suitability injections along with pass/fail criteria is a good starting point that has been used in the
pharmaceutical industry for many years. However, system suitability injections are usually run before samples
and only tests if the system is working properly at the beginning of the analysis. Imagine an analyst must run a
full 96-well plate of samples during their shift. While the system suitability may pass at the beginning of the
analysis, the system could “fail” part way through leading to inaccurate results with no indication of a failure until
data processing. Even then, due to the challenging nature of the samples, the poor results seen in data

processing could be caused by a variety of factors and not necessarily a system failure.

Results and Discussion

By performing system suitability injections more frequently and comparing the results, the analyst can confirm
the system was working properly throughout the data set. This adds a level of reliability in the data and
eliminates LC system malfunction as a cause for any poor results. Performing routine checks of the system also
allows the column performance to be tracked, allowing the analyst to predict when a column starts to fail. The
frequency of injections should be determined at the discretion of the analyst or laboratory manager. The data
from a failed injection can also be used to help troubleshoot the system to reduce downtime. Lastly using a
standard to check system performance can be done independently of the assay being performed, allowing the
same standard and conditions to be used with a variety of assays and systems. In Figure 1, an example of

bracketing sample analysis with a standard injection is shown.

Ensuring Data Quality and Column Performance in Bioanalytical Workflows Using Routine Injections of QC
Reference Materials



F8 F8 iR
1.81 TIC (Reserpine) 444 1.80 TIC (Reserpine) 100 127 TIC (Reserpine)

100 . .
% l Inj. 1 3.34e6 B% I Inj. 26 3.33e6 ae:j l Inj. 93 22166
Oy T T T |SARAARASAS | T o r T T L s T T T T T 1 o T T T T T T T T T T 1
-0.00 1.00 200 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00

F7 F7 ET:
1.25 TIC (Leu-Enk) 1.25 TIC (Leu-Enk) 1.25 TIC (Leu-Enk)

“’“é l 1.16e7 1023 l 7.93¢6 10;; l 6.86e6
= ES
0% T T T T T T T T T 1 T T T T T T T T T T 1 T T T T T T T T T T 1
-0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00

F6 F6 ke

100 2,09 TIC (Terfenadine)  4gq 208 TIC (Terfenadine) 44 203 TIC (Terfenadine)
a% l 3.31e6 \% l 3.08e6 E% 2.12e6
O ey INAES A LARLS LSS SAAL) RN LARRS RALAS MARLS KAL) AR A LAAAS LS BAA LA RAAA) LA KRS Lakad |
-0.00 1.00 2,00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00

F& F5 ko
100 172 TIC (Verapamil) 100 171 TIC (Verapamil) 100 1.68 TIC (Verapamil)
% 3.05e6 % l 28166 l 27406
= ES
Ot e e [ AARAL RAAAS AR AAAMS SALSS AARANAAAARARANS LR aRRY] O A Aaaas A nn) RSN RARAS RAAS AR MAARASAMAS RASAS]
-0.00 1.00 2,00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00
F4 Fa F4

100 0.92 TIC (Val-Tyr-val) 4, 0.92 TIC (Val-Tyr-Val) 100 093 TIC (Val-Tyr-Val)
% 2438 I 1.56e8 g% 1.71e8
B #

o T T T T T T T T T T 1 e ! T T T T T T T T T 1 b T T T T T T T T T 1
-0.00 1.00 200 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00
F3 F3 2
100 1.61 TIC (Sulfadimethoxine) 100 161 TIC (Sulfadimethoxine) 100 1.63 TIC (Sulfadimethoxine)
% l 4.14e7 3.0567 34467
ES = =
o7 T T T T T T T T T 1 o7 T T T T T T T T T 1 o T T T T T T T T T 1
-0.00 1.00 2,00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00
F2 F2 Z

1004 O TIC (Sulfaguanidine) 100 0.44 TIC (Sulfaguanidine) 100 0.44 TIC (Sulfaguanidine)
{% ll 2.23e8 % l 1.09e8 ; I 1.39e8
3 = =
0% T T T T T T T T T 1 0T T T T T T T T T 1 o T T T T T T T T T 1
-0.00 1.00 200 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00

F1 F1 Fi

100 0.77 TIC (Acetaminophen) 100 0.78 TIC {Acetaminophen) 100 0.79 TIC (Acetaminophen)

% 1.47e8 % 1.64e8 :1 163e8
= = ®

0% T T T T T T T T T 1 Time 0 et T T T T e Time (15 et T T IBBRASRARES anas: T 1 Time
-0.00 1.00 200 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00 -0.00 1.00 2.00 3.00 4.00 5.00

Figure 1. Injection of QCRM (QC Reference Material) before and after every 25 injections of protein

precipitated plasma.

Conclusion

The standard used in this work is the Quad LCMS QC Reference Material (QCRM), designed to test LC-MS
systems. The standard contains a variety of analytes which ionize in both positive and negative mode and
employs generic LC solvents and conditions. The standard was injected every 25 samples of precipitated plasma
for over 900 injections. This frequency was determined by the analyst and may not be appropriate for all labs.
Prior to starting the test, the QCRM was used to get a benchmark of system performance which will be used to
troubleshoot the system if it fails. By employing all these checks, the analysis of the plasma is performed with a
sense of certainty, that whatever results are seen are accurate and not caused by system malfunction while also

checking column performance.
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