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INTRODUCTION RESULTS
Glucagon-like-peptide-1 receptor agonist (GLP-1 RA)

Mass spectra provide peptide fragment masses to identify oxidation site

Exenatide, MW = 4,186.6 Da
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Figure 4 Oxidation is observed in both chemical oxidation and thermal degradation conditions (A). Bottom-up analyses like peptide mapping can help
localize modifications. Trypsin digested oxidized exenatide contain four fragments, while fragment 2 in the control sample was replaced by a new peak (B).

M ETH O DS Mass of the new peak matches fragment 2 at an oxidized state, indicating that the main oxidation species is likely related to methionine.
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Figure 1 Exenatide was purchased from two different vendors and prepared at the same concentration. UV data (A) showed purity at 4489.9 Da: [M+4H]* = 1123.5 m/z ‘ POl T
above 96%. MS base peak intensity (BPI) chromatogram (B) also suggest high purity; however, vendor 2 response is half the intensity A
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of vendor 1. Mass spectra (C) reveals the presence of impurity (mass difference +97.1 Da) in vendor 2 sample. Orthogonal mass H '®@®@ @@@@@@@@@@@
detection identifies impurities that would be overlooked using UV-only workflows.
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Figure 6 Tirzepatide is thermally stressed, and the base peak intensity (BPI) chromatogram showed impurities not observed in the UV chromatogram (B).
A cleavage at the linker species (A) was detected as shown in the two peaks from extracted ion chromatograms for the fatty acid (342.5 m/z) and the
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Figure 2 Exenatide samples were digested using Waters RapiZyme™ Trypsin 30-minute digestion protocol (A) and produced four fragments (B).
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Oxidation 1
Summary Plot for Channel Name:PDA 280nm, Peak: Oxidation 1

Vendor 2 has an additional peak with a neutral mass of 1119.5 Da (C), which has a 96.9 Da mass difference compared to the four expected
fragment. This close agreement with the observed intact mass difference, 97.1 Da, putatively suggests the observed impurity is related to a
proline insertion in fragment T4. This insertion was confirmed by sequence analysis enabled by Waters Xevo™ QTof G3 Mass Spectrometer
configured with UNIFI™ Scientific Information System.
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Auto-Scaled Chromatogram

Orthogonal mass data provides insights on API degradants
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« D. Han et al. “Accelerating Method Development and Manufacturing of GLP-1 Analogs with LC-UV/MS” Application Note

Figure 3 Exenatide contains a methionine and tryptophan sensitive to oxidation(A). After exposed to chemical oxidation for 24 hours, the

the full-length product was oxidized and shifted to the left. Spectral data (B) shows 4 main oxidation events with the 4th peak being the oxidized 720008800, May 2025, Waters Corporation
species. Following the dashed line, this corresponds to peak 1 in the thermally stressed sample (C), indicating that the sample can undergo a « D. Han et al. “Application of LC-UV/MS Workflows to Increase Efficiency in Impurity Profiling of GLP-1 Analogs” Application
degree of oxidation when exposed to elevated temperature. Note 720008812 May 2025. Waters Corporation
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