) SHIMADZU WP 361

Enhanced screening for Active Pharmaceutical Ingredients (APIls) through the integration of a single quadrupole mass spectrometer

Kathleen Luo, Ethan Hain, Om Shrestha, Christopher Gilles, Evelyn Wang, Xiaomeng Xia, Robert English, and Tiffany Liden
Shimadzu Scientific Instruments, 7102 Riverwood Dr., Columbia, MD 21046 U.S.A.

mAU Table 2. Quantitation summary of the APIls measured using selected-ion
monitoring (SIM) (n = 5).

1. Overview
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3. Methods

Sixteen APls common to the pharmaceutical industry were selected as
analytes of interest. Stock standard solutions (1 — 4 mg/mL) of each
standard were prepared in methanol and further diluted with a 50:50
methanol:water (v/v) solution. The analysis was performed on a Shimadzu
Nexera HPLC system coupled with a photodiode array detector (PDA) and
a LCMS-2050 single quadrupole mass spectrometer. The method utilized
a C18 column (3.0 x 50 mm, 5 um) using water containing 0.1% formic
acid and methanol as the mobile phases with a gradient elution scheme.
Positive and negative mode scans from m/z 100 — 2000 and Selected lon
Monitoring (SIM) were used to analyze the 16 analytes. The PDA was set
to scan from wavelength 190 — 700 nm.

The LCMS-2050 was used to demonstrate the analytical processes involved
in product characterization and impurity screening. Sixteen APIls were used to
explore the benefit of integrating a single quadrupole mass spectrometer into
an existing HPLC-PDA method. Figure 1 shows an UV chromatogram of the
API mixture (1 to 1000 pg/mL) measured with a PDA detector under the LC
conditions described above. Eight distinct peaks were identified in the UV
chromatogram at 237 nm. By using the LCMS-2050, the m/z of the analyte
precursor ions in these peaks were identified. Previously, side-by-side
comparisons of UV and MS chromatograms were only possible by opening
separate windows, but now this information can be viewed together using the
new LabSolutions function, Mass-It™. This function allowed quick comparison
of the UV and MS data by visualizing the detected APl m/z in an UV
chromatogram for more efficient data interpretation..
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Figure 2. MS chromatograms (SIM) of API standard mixture at concentrations
ranging from 1 to 1000 ug/mL.

4-3. Targeted quantitation

Polarity, m/z, limit of quantitation (LOQ), and reproducibility (%RSD) for each
compound are summarized in Table 2. The %RSD at the LOQ was less than
or equal to 5% with LOQ as low as 0.05 ug/mL for metformin. These results
showcase the high precision and sensitivity available when utilizing the
LCMS-2050. The low LOQ were achieved by low background signal acquired
using the MS under SIM. Figure 3 shows the chromatograms for two of the
sixteen APIls (metformin and venlafaxine) at the LOQ and their corresponding
blanks.

Figure 3. Chromatograms for two APIls and their corresponding blank at the
LOQ (0.05 pug/mL).

5. Conclusions

Integrating a single quadrupole mass spectrometer into the current API
workflow enhanced the capability of routine API screening. The LCMS-2050
provided a highly efficient and selective solution for APl analysis using mass
detection. HPLC-PDA was able to identify 8 of the 16 APlIs, with the m/z of the
analytes visualized in the same window using the comprehensive Mass-It
function. The LCMS-2050 was able to distinguish between four co-eluting
APIs due to the selectivity gained by using Shimadzu’'s powerful, compact
single quadrupole mass spectrometer. The LCMS-2050 demonstrated low
noise and remarkable reproducibility for all sixteen APIls. A compact single
quadrupole mass spectrometer system integrated into a current APl workflow
unlocked a wider range of APIs and impurities analyses.
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