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Application of micro-pen electrospray ionization tandem mass
spectrometry in rapid detection of metabolic stability of testosterone
and dextromethorphan
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Abstract: Probe electrospray ionization (PESI) is one of the typical types of ambient ionization technology, but
its application in quantitative analysis is limited due to its poor sampling stability. Previously, we developed a new
micro-pen electrospray ionization tandem mass spectrometry (uPen-ESI-MS/MS) method based on PESI. In this
study, a uPen-ESI-MS/MS method to measure testosterone and dextromethorphan in liver microsome samples was
developed and validated to further applicate in evaluating drug metabolism stability and CYP450 enzyme activity.
A pPen-ESI-MS/MS method for detecting the CYP3A4 substrate testosterone and CYP2D6 substrate dextro-
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methorphan in the liver microsome incubation system were developed, and the linearity, precision and accuracy of
the method was validated. The validated method was further used to detect the metabolic stability of testosterone in
the liver microsome incubation system. The results showed that the pPen-ESI-MS/MS had high efficiency with
0.3 min spraying time of each sample. The standard curve of the testosterone and dextromethorphan has good lin-
earity (R? > 0.99), the intra- and inter-batch accuracy of testosterone and dextromethorphan was 95.9%-109.3%
and 90.5%-107.3%, respectively; the intra- and inter-batch precision was acceptable with RSD values of 2.4%-
13.5% and 3.4%-12.1%. The half-lives of testosterone and dextromethorphan in the liver microsome incubation
system were 12 min and 14 min, respectively. This study provided a rapid and sensitive pPen-ESI-MS/MS method
for the assay of testosterone and dextromethorphan in liver microsome samples, and provided a new strategy for
the evaluation of drug metabolism stability and CYP3A4/CYP2D6 activity.

Key words: ambient ionization mass spectrometry; probe electrospray ionization; micro-pen electrospray

ionization tandem mass spectrometry; drug metabolism stability evaluation; cytochrome P450
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Figure 1 MS/MS product ion spectrum of testosterone (A),

dextromethorphan (B) and chromatograms of testosterone (C),
dextromethorphan (D)
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Table 1 Linear regression equation of dextromethorphan and testosterone

Analyte Linear range Weight factor Representative standard curve  Correlation coefficient
Testosterone 1.0-1.0x10% pmol-L* 1/X? Y =124.9 x X - 13.92 0.9935
Dextromethorphan 5.0x10?-4.0 umol-L™* 1/X? Y =13.88 x X + 178.4 0.994 9

Table 2 Intra- and inter-batch accuracy and precision of testosterone. QC: Quality control; RSD: Relative standard deviation

QC level Intra-batch Inter-batch
/umol-L* Mean + SD/umol-L™* RSD/% Accuracy/% Mean + SD/pmol-L™* RSD/% Accuracy/%
1.0 1.1+£0.1 8.7 1.1+01 13.5 106.9
3.0 29+0.2 7.2 3.0+0.3 111 101.4
15 16+0.4 2.4 16+1.1 7.2 103.7
75 73+5.7 7.9 72+5.0 6.9 95.9
Table 3 Intra- and inter-batch accuracy and precision of dextromethorphan
QC level Intra-batch Inter-batch
/umol-L* Mean + SD/umol-L™* RSD/% Accuracy/% Mean + SD/umol-L™* RSD/% Accuracy/%
5.0x10? 5.4x107% + 1.9x10° 3.4 107.3 4.6x10? +5.6x10° 12.1 92.5
0.15 0.15 + 1.3x107 8.9 100.5 0.16 + 1.4x107 8.8 103.4
0.75 0.68 + 5.4x107 8.0 90.5 0.75 + 6.8x107 9.2 99.5
3.0 3.1+0.16 3.8 90.7 3.2+0.13 4.1 92.3
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dextromethorphan (B) to represent their metabolic stability
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