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Introduction How accurate is Pro EZLC?

As instrument-based chromatography continues to advance, laboratories are tasked with running larger assays of
compounds which presents a number of issues for analysts. One of the largest problems with developing methods suitable
for these workflows is finding the instrument and analyst time to perform iterative method development via trialling
conditions across a range of variables including stationary phase, mobile phase conditions, temperatures, and flow rates,
all of which must combine to give suitable chromatographic resolution.

Pro EZLC was used to model a panel of 67 drugs of abuse compounds which are commonly analysed by forensic and toxicology
laboratories. These types of panels often contain isobaric compounds which must be separated chromatographically to allow
proper quantification. This panel was tested and optimised for use with a 50 x 2.1mm Raptor Biphenyl column, with a target
resolution of 1.5 assigned for separation of isobars.

Following the optimization of this model, the method was then transferred to a Shimadzu Nexera LC coupled to a Sciex 4500 LC-
One approach to minimising these time constraints is the development of computer-based chromatography modelling MS/MS system to verify the accuracy of RT modelling.

solutions; which allow panels of analytes to be assessed across a range of conditions without the expense of analyst or

instrument time and consumables. To study the accuracy of the model, an acceptance criterion based on retention time was set to +15 seconds. This was selected to

reflect half the width of a standard MRM (multiple reaction monitoring) retention window; which equates to the time an

Restek have developed the Pro EZGC and Pro EZLC chromatographic modelers to allow analysts to select from a library instrument is acquiring data for ion fragments of target molecules.
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38 1,2-Dichloroethane 4.03 4.27 14.4 87 1,3-Dichlorobenzene 8.73 8.85 7.2 entire 96 compound set, with an R? value of 0.9992. Almost all compounds met the passing criteria (99%) and on average the
29 'sobutyl Alcohol 2.14 2.57 15.8 88 1.4 Dichlorobenzene 4 8.77 8.88 6.5 retention time error between modelled and real-world data was 8.9 seconds. Data from Dichlorodifluoromethane was excluded
40 Isopropyl Acetate 4.41 4.63 13.2 89 1,4-Dichlorobenzene 8.78 8.89 6.6 . . i ] i ) .
41 Trichloroethene 4.51 4.73 13.2 90 n-Butylbenzene 8.91 9.02 6.6 from this comparison, as the compound was used to account for the required difference in flow rates due to the inclusion of the
3 1A otuoobenzens — 318 = o 2_[;i’bzr'oDn']Corlg’_rgEﬁ)”riZ?fpane = T o purge and trap. The average calculated difference places the majority data points within the typical RT windows used for GC-MS
44 1,2-Dichloropropane 5.09 5.19 6 93 | Bitrobenzene 9.65 9.74 5.4 methodology, meaning transfer of method from model to instrument is relatively straightforward. However, care should be taken
45 Bromodichloromethane 5.17 5.39 s 94 Hexachlorobutadiene 9.68 9.77 2 when transferring compounds, as it is possible to obtain lower than expected results due to inaccurate RT windows, as opposed
46 Methyl Methacrylate 5.40 5.6 12 95 1,2,4-Trichlorobenzene 9.7 9.78 4.8 . Do
47 n-Propyl Acetate 5.56 5.75 11.4 96 Naphthalene 9.85 9.93 4.8 to a true loss of detection sensitivity.
48 2-Chloroethanol 5.75 5.91 9.6 97 1,2,3-Trichlorobenzene 9.94 10.01 4.2
49 Cis-1,3-Dichloropropene 5.84 6.04 12 Average Difference 8.9 seconds, with peak #1 excluded as this was used for RT setting

Propargyl alcohol was the only compound from the dataset which fell outside of the predicted RT windows by greater than 15
Table 2: Data comparle on Of Br0 B G MO v cmPirical dala for volatile organic compounds seconds, with an RT difference of 22.8 seconds. Whilst this is an outlier in the current dataset, it does highlight the need for

careful consideration when transferring methods from model to instrument, as there is the potential for loss of individual
analytes which could lead to incorrect results being reported in the final method.

In the comparison of the Pro EZLC dataset and data acquired following method transfer to an instrument, all 67 compounds
were accurately modelled within the +15 seconds criterion, with a 6.3 second difference on average between the two data sets.
This demonstrates accuracy within the Pro EZLC model, and also ease of transter to an LC-MS/MS system, with even the
59 extremities of the data falling within the typical MRM window allowing smooth transfer from model to testing. One caveat to
01 56 note regarding transfer from prediction to experimental is that close attention should be paid the parameters for dwell volume
49 and extra column volume, as these impact how accurately RT can be calculated, and are instrument dependent parameters.

53
41 % 58 Within this panel there are a total of 10 sets of isobars, with EZLC tasked with achieving a resolution of 1.5 for these sets. Pro
38 % 45 60 61 EZLC produced a dataset in which, 8 groups of isobars could be separated as prescribed; and a further set indicated a resolution
of 0.9, indicating slight overlap, though these could be separated via different quantifying ions. Phentermine and
37 ll 57 62 Figure 2: Comparison between acquired (top) methamphetamine however presented a resolution of 0.11, indicating peaks which were not resolved. Within the real data set,
36 40 || 42 46 47 63 data and data as modelled by EZGC (bottom) these compounds were resolved much better, with a difference in RT of 7.8 seconds between these isobars. This difference in
57 scaled to approximately same timescale resolution is proposed to be due the process used for compiling the library of compounds, and improvements are scope for

9 L L L 4§ \ h future works.

0 >0 =0 o As demonstrated, both Pro EZGC and Pro EZLC can accurately predict and model RT for a large number of analytes within
assays. This allows further transfer to real world testing within laboratories whilst minimising instrument and analyst downtime.
b2
38,00 30 6 % o4 51 A
|I'\.| ..-}I_ ..-}‘\f Ill'-. f\. - i - ,.ﬂ . ..-[\n —— o N -~ . . i

54,95

35

5, - The accuracy of RT prediction shown by both modellers demonstrates the ease of transfer for these methods, highlighting how
e beneficial these software can be across a range of industry sectors, including but not limited to environmental and forensic
toxicology laboratories.

70 Future considerations include expanding libraries and consideration of additional stationary phases, though any further
feedback for suggested improvements is always welcomed.
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