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Goal

This study demonstrates that DART-MS/MS has the potential to provide an chromatography-free
approach for rapidly quantifying Mycophenolic Acid (MPA) in serum. A maximized throughput
can be achieved with an analysis time of 26 sec/sample or 96 samples in less than 42 min.

Application benefits

= Efficiency: The Bruker EVOQ® DART-TQ* enables chromatography-free quantitation of
Mycophenolic Acid (MPA) in human serum in 26 sec/sample.

= Accuracy and Precision: The system demonstrates robust analytical performance with
high accuracy and precision, meeting stringent acceptance criteria. This ensures reliable
andreproducible results.

= Analytical Sensitivity: The system’s low limit of detection and lower limit of measuring
interval (LLMI) ensure that concentrations near and below the set cut-off can be accurately
measured.

= Simple offline sample preparation: The one-step liquid-liquid extraction method
simplifies sample preparation, reducing the potential for errors and saving time in
the laboratory.
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Introduction

In this report, a study for the rapid quantitation of Mycophenolic Acid (MPA) in human serum by
DART-MS/MS (Direct Analysis in Real Time Mass Spectrometry) for clinical research is reported.
LC-MS/MS is widely used to perform these analyses but run times of 2-5 min per sample can
limit throughput and turnaround time. DART is a fast and efficient ambient ionization technique in
mass spectrometry that enables chromatography-free analysis with significantly shortened result
reporting time. The study aims to demonstrate that rapid, quantitative DART analysis of MPA in
serum is feasible.

Serum/plasma samples are manually prepared by internal standard addition and liquid-liquid
extraction. The analysis was performed with the Bruker EVOQ® DART-TQ* (Bruker Daltonics)
triple quadrupole mass spectrometer with an integrated DART source. Detection is performed
by Multiple Reaction Monitoring (MRM) using an isotopically labeled internal standard for each
target analyte. Method performance was evaluated using the calibrator set MS100013 and
standards for MPA from RECIPE Chemicals + Instruments GmbH (Munich, Germany). The
system’s analytical performance was evaluated according to CLSI guidelines, demonstrating
trueness, precision and linearity. Trueness, intra-assay and inter-day imprecision were assessed,
with all compounds meeting the acceptance criteria.

Experimental

Target analytes

The analyte and corresponding concentration
range covered by the calibrators used are
reported in Table 1.

Table 1. Concentration range covered by the calibrator set MS100013.

Analyte Concentration [pg/L]

Mycophenolic Acid 0.380-7.80

Sample preparation

A new extraction method was developed with a focus on optimization for DART-MS/MS analysis
(Figure 1). This easily automated extraction process used a labelled internal standard. Salt-
assisted liquid-liquid extraction (SALLE) was performed by vortexing 50 uL of serum, 50 uL of
salt solution, 25 uL of ISTD solution, and 100 pL of extraction solution followed by centrifugation.
Aliquots of the organic upper layer from each calibrator, quality control sample and blank were
transferred onto a QuickStrip® HTS-96 mesh and dried at room temperature for 5 min. The mesh
was then loaded onto the EVOQ DART-TQ* mass spectrometer for analysis.
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= 25 yL ISTD solution
= 100 pL extraction solution

Figure 1. Workflow for the DART-MS/MS analysis.




Mass spectrometry

Since this is an chromatography-free DART analysis HPLC was not applied. Analyte and internal
standard were detected by MRM on a Bruker EVOQ® DART-TQ* triple quadrupole mass
spectrometer with an integrated DART source. Mass transitions were evaluated to maximize
sensitivity while ensuring that the background would not affect accuracy or reproducibility. A
summary of the MS conditions is reported in Figure 2. Two MRM transitions for each analyte were
included in the acquisition method for quantitation and confirmation, respectively (Table 2).
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Figure 2. DART and MS settings.

Table 2. MRM transitions of analyte and isotopically labeled internal standard.

Analyte/ISTD Quantifier transition Quantifier CE [eV] Qualifier transition Qualifier CE [eV]
Mycophenolic Acid 219.2 > 191.0 217 319.2 > 275.1 9.9
d,-Mycophenolic Acid 322.1 > 1911 20.7 322.1 > 278.1 11.8

Method evaluation

The performance of this study was evaluated in terms of linearity of response within the
calibration ranges, trueness of measurement, intra-day precision, and inter-day precision

for each analyte. Analytical accuracy was evaluated in terms of percentage bias between
nominal and average back-calculated concentrations using quality control samples at three
different levels provided by RECIPE (MS100082). Intra-day precision was evaluated in terms of
percentage coefficient of variation (%CV) using the controls at three different levels in replicates
of eight (n=8). The interday imprecision was evaluated in terms of percentage coefficient of
variation (% CV) by acquiring four timepoints per day over 10 days to generate 40 datapoints at
each of the three QC levels.

Data analysis
Data was acquired and processed using
Bruker TASQ® software.




Results and discussion

Linearity

The method proved to be linear in the calibration range covered by the calibrators and Figure 3
shows the representative calibration curve. For determination of the linearity for MPA,

3 replicate preparations were made at each of the 12 calibration levels. The acceptance criteria for
linearity are CV < 15% and bias +15%. Table 3 and Figure 3, including a representative calibration
curve, summarize the results, showing that the compound meets the acceptance criteria.

Table 3. Linearity results: 3 replicate preparations were made at each of the 12 levels.
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Figure 3. Example calibration curve for Mycophenolic Acid.

Trueness of measurement

To determine the trueness, the two levels of quality control (QC) samples were analyzed three-
fold. Table 4 summarizes the imprecision in %CV and the deviation from the target value in
%bias. The acceptance criteria are CV < 15%, < 20% at the lower limit of measuring interval
(LLMI) and bias within the range provided by the supplier in the corresponding data sheets:
+20%. All compounds fulfill these acceptance criteria.

Table 4. Trueness of measurement results.

Level INSTAND S21, | INSTAND S22, II

Analyte Bias [%] RSD [%] Bias [%] RSD [%]
Amitriptyline 0.3 5.6 0.7 5.2




Imprecision of measurement

The intra-day imprecision was evaluated by acquiring eight consecutive replicate preparations
at the three QC levels. The inter-day imprecision was evaluated by acquiring four timepoints per
day over 10 days to generate 40 datapoints at each of the three QC levels. Table 6 summarizes
the imprecision in %CV for the intra-day and interday assay precision. The acceptance criteria
are CV < 15%, < 20% at the lower limit of measuring interval (LLMI). The compound meets
these acceptance criteria.

Table 5. Intra and inter-day precision results.

Analyte QcC Level Target Value Intra-day Precision Inter-day Precision
[mg/L] (%RSD) (%RSD)
| 0.481 45 73
Mycophenolic Acid Il 2.29 4.5 4.0

1 5.51 4.5 4.5
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Conclusions

The data of this clinical research study provides evidence that the chromatography-free DART-MS/
MS method could be suitable as a rapid and reproducible workflow for quantifying MPA in serum
and plasma. It meets and exceeds research laboratory requirements in terms of sensitivity,
linearity of response, accuracy, and precision. At <30 seconds for DART-MS/MS analysis, time
per sample is reduced 10-fold compared to conventional LC-MS/MS workflows, providing rapid
turnaround times. 96 samples can be analyzed in less than 42 min. Beyond the faster analysis,
minimal solvent and gas usage further reduces operational costs and supports green chemistry.
This study is designated for research use only and is not intended for diagnostic or clinical
procedures.
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