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This technical note introduces an innovative software solution
designed to simplify the complexities of high-resolution mass
spectra, delivering quick and accurate quantitative results
(Figure 1]. High-resolution mass spectrometers (HRMSs] are
gaining momentum in the drug discovery process for
guantitative analysis due to their flexibility in choosing various
waorkflows, including MS1, MRM"R, and SWATH DIA and
streamlined method development compared to conventional
triple guadrupole mass spectrometers.

The challenge with HRMS for quantitative analysis is optimizing
data processing, as manually analyzing complex mass spectra
is time-consuming. Users need to evaluate mass spectra to
identify intense fragments, align them with structures and
optimize extraction windows for quantitation. Here, Al
Quantitation software was applied to automatically select
optimal MS and MS/MS signals based on compound structure
and peak quality parameters (i.e. S/N, extraction window],

demonstrating the best method to meet user-defined
guantitative criteria [precision, accuracy and dynamic range).

Key benefits of Al Quantitation software for HRMS

quantitation experiments

e Automatic selection of compound-related MS1 and MS/MS
signal: Automatic identification of optimal compound-related
MS1 and MS/MS signals using the compound structure

¢ Single data processing method: Single data processing
method for all compounds, generate quantitation results
based on compound structures

e Automated optimized peak parameters: Automatic
optimization of peak processing parameters (for example,
extraction windows and signal-to-naise (S/N] for best results]

o Fulfill quantitative performance benchmarks: Achieve
excellent overall results within the defined acceptance criteria
(for example, precision, accuracy and dynamic range)

e Streamlined data management: Automated data processing
in parallel to data acquisition using a SCIEX HRMS
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Figure 1. Workflow using Al Quantitation software on SCIEX MS platforms. The figure shows the workflow for the quantitation experiment to analyze
biological PK samples using SCIEX mass spectrometers and data processing using Al Quantitation software with the final result layout.



Introduction

MRM on nominal mass spectrometers is the most comman
methodaology for quantitation experiments. MRM"R on HRMS
takes it to the next level as ane of the most selective
methodologies for supporting high-throughput pharmacaokinetic
(PK] studies in drug discovery. MRM™ is a targeted analysis
technigue focusing exclusively on selected precursor ions for
MS/MS-based gquantitation experiments, helping ensure high
selectivity and sensitivity.

SWATH DIA is another powerful methodology that is rapidly
gaining momentum in drug discovery. Unlike MRM"?, SWATH DIA
provides comprehensive MS/MS information for all precursor
ions. This approach is particularly valuable for metabalite
identification, characterization studies and quantitation using
more selective MS/MS spectra.

Quantitation using SWATH DIA MS/MS spectra traditionally
requires extensive manual optimization due to their complexity,
posing a significant barrier to their use in guantitation
experiments. However, Al Quantitation software helps eliminate
this barrier by employing innovative algorithms to simplify data
processing, making it the preferable methodology for all drug
discovery needs.*

Samples: Mass Analytica provided ready-to-inject rat in-vivo
sitagliptin PK study samples for evaluation. The samples
included IV and oral PK study samples, standard calibration
curve, quality control and blank samples.

Chromatography: Analytical separation was performed on the
ExionLC AE system using an Acquity BEH C18 column (2.1 x 50
mm, 1.7 ym] at a 0.4 mL/min flow rate. Mohile phase A was 0.1%
(v/v] formic acid in water and mabile phase B was 0.1% [v/V]
formic acid in acetanitrile. The column temperature was set to
40°C. The gradient conditions used are summarized in Table 1. A
2 uL sample was used for LC-MS/MS analysis.

Mass spectrometry: Samples were analyzed using MRM'?,
SWATH DIA and MRM experiments using SCIEX HRMS and
nominal mass spectrometers. Optimized source and gas
parameters along with MRM"R and SWATH DIA parameters are

included in Table 2. For the MRM experiment using a nominal
mass spectrometer, m/z 408.1/235.1 was used as Q1/Q3.

Data processing: Data acquisition was performed using SCIEX

0S software, version 3.4.5. Data processing was performed
using Al Quantitation software.

Tahble 1. LC gradient conditions.

Time (min) Mabile phase A (%)  Mobile phase B (%)
0.0 90 10
0.5 90 10
25 10 90
3.0 10 90
31 90 10
4.0 90 10

Tahle 2. Source, gas and mass spectrometer system conditions.

Parameter MRM"® SWATH DIA
Polarity Positive
Gasl 50 psi
Gas 2 35 psi
Curtain gas 35 psi
Source temperature 550°C
lon spray voltage 5500V
CAD gas 7
Declustering potential 80V
TOF MS Range 300-700
MS/MS range m/z 100-700
Q1 resolution Unit
Total scan time 0.260s 0.306's
Collision energy 35V
Total SWATH windows NA 10
Time bins to sum 6
SWATH window width NA 25 Da




Molecular structure driven quantitative analysis

MRM, MRM*"R and SWATH DIA acquisition data files were
processed using Al Quantitation software using the same
processing methods and parameters for evaluation. The
acquisition batch was compaosed of 3 replicates of the
calibration curve interspersed in the beginning, middle and end
of the batch, along with quality contral and unknown PK
samples.

All samples were processed using Al Quantitation software. The
processing method includes a bond-breaking algorithm which
automatically assigns fragment ions [if present] per compound
of interest. All signals related to the molecule are then used to
select a subset of ions that provide the best averall
performance for the guantitative assay. The algarithm
calculates peak areas using all possible combinations of the
ions selected using the limits set within the software.
Furthermore, it helps ensure high precision and accuracy by
dynamically optimizing these parameters. This approach
enhances reproducibility and consistency, making it highly
reliable for advanced analytical workflows.

The software automatically predicted and applied the summing
of [M+H]", [M+1+H]" and fragment ion m/z 193.0696 for the peak
identification based on user-defined criteria (Figure 2] to
achieve the best lower limit of quantitation (LLOQ] for the
experiment (Figure 3].

Peak quality

Minimum of points across the peak: 8 v

[CJ Exclude candidates having an absolute m/z diff (ppm) above: 0.0

number of to combine: 10 o

Noise evaluation time range (peak units):

Internal standard minimum signal/noise ratio:

Replicate parameters

of nominal ateach level (%): 25
Maximum variation of nominal average ion at each level (%): | 25
fficient of variation for each ion level (%) : 25
Concentration parameters
number of conc: ion levels: 6
Minimum number of valid replicates: 2
Maximum fold change between concentrations: 10
number of ive that can be eliminated: 2
Maximum number of outliers: 1

Figure 2. User-defined criteria for peak quality, replicate parameters
and concentration parameters.
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Figure 3. Peak preview from Al Quantitation software. 1 ng/mL (top,
LLOQ) and 2 ng/mL (bottom) peaks from Al Quantitation software showing
the sum of ions and individual ion peaks.

Analytical performance was evaluated based on the accuracy
and precision metric of +25% for standards and guality contral
samples used in the discovery stage quantitative assays.!
Calculated %accuracy and %CV values were within the
acceptance criteria at each concentration level for all
experiments (Table 3].

LLOQ, upper limit of quantitation (ULOQ] and linear dynamic
range (LOR] focused processing were performed. Good linearity
was achieved using all 3 MRM"R SWATH DIA and MRM
experiments with an LLOQ of 1 ng/mL and ULOQ of 5000 ng/mL.
ULOQ for nominal mass experiment was 2000 ng/mL. All
experiments achieved an LDOR of >3 orders of magnitude with a
weighting factor of 1/x® [Figure 4).
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Figure 4. Representative calibration curve for sitagliptin from SWATH
DIA experiment using Al Quantitation software.



Table 3. Quantitative performance of sitagliptin. Reproducibility and accuracy results from the Al Quantitation software for standards and quality control

samples using MRM"R, SWATH DIA and MRM experiments.

Calibration curve standards

MRMHR SWATH DIA MRM
Nominal concentration (ng/mL] %CV %Accuracy %CV %Accuracy %CV %Accuracy
1 4.8 109.7 31 120.3 .22 81.57
2 5.0 81.5 16.5 807 8.83 88.55
S 0.3 912 3.2 84.8 2.23 99.33
10 14 100.7 el 937 5.10 116.85
20 36 917 3.0 815 571 101.02
50 13 979 6.6 86.5 148 109.59
100 29 1087 5.8 1033 4.70 108.80
200 17 96.7 2.2 838 125 108.05
500 2.7 1038 3.0 88.0 6.32 110.26
1000 14 1097 9.8 98.6 3.55 104.07
2000 29 1028 8.2 89.2 3.07 85.17
5000 4.1 1176 4.9 105.5 NA NA
Quality control samples
2 4.3 86.3 3.7 92.0 18.32 85.80
20 55 88.3 4.0 79.8 5.92 98.87
200 4.8 95.8 13 86.6 313 100.38
2000 3.3 964 3.9 874 2.96 89.46

Unknown rat PK samples (IV and oral studies] were back-
calculated automatically using the calibration curves from each
experiment. PK profiles were plotted to show the data

reproducibility with both data acquisition experiments MRMHR
and SWATH DIA (Figure 5].
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Figure 5. Pharmacokinetic log plasma concentration [Cp) profiles from unknown rat IV samples (left] and unknown rat oral samples [right)
demonstrating data equivalency between all 3 different experiments (MRM"R, SWATH DIA and MRM).



Conclusions

o Al Quantitation software demonstrated simplified data
processing fram both HRMS and nominal mass
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spectrometers

Comprehensive guantitation solution offered compatihility
with varigus experiment types, including MRM"R, SWATH DIA
and MRM far quantitation experiments

Automated identification of all ions related to the sitagliptin in
both MS and MS/MS data helped ensure the optimal
guantitative results within the defined criteria

SWATH DIA offers the benefit of averall time savings as no MS
method development is required to generate high-guality
results

Data equivalency between the 3 most popular guantitation
methodaologies, MRM, MRM"R and SWATH DIA, with automated
data processing, enables flexibility to choose data acquisition
types based on specific needs while maintaining precision
and reliability

Fabien F, Luca M, Ken A, Bernard C, Ismael Z, Kevin B.
Molecular Structure and Mass Spectral Data Quality-DBriven
Processing of High-Resolution Mass Spectrometry for
Quantitative Analysis. Rapid Commun Mass Spectram. 2025
Feb 10:e10000. doi: 10.1002/rcm.10000

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s]) not available in all countries. For information on availahility, please contact
your local sales representative or refer to https://sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic Procedures.

Trademarks and/ar registered trademarks mentioned herein, including assaciated lagos, are the property of AB Sciex Pte. Ltd. or their respective owners in the United
States and/or certain other countries (see www.sciex.com/trademarks).

2025 DH Tech. Dev. Pte. Ltd. MKT-34700-A

Headquarters

250 Forest Street | Marlborough, MA 01752, USA

-
/SCIEX) Phone 508-383-7700

sciex.com

International Sales

Far our office locations please all the division
headquarters or refer to our website at
sciex.com/offices


https://doi.org/10.1002/rcm.10000

