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Abstract

This application brief demonstrates the Waters BioAccord system-to-system reproducibility for intact mAb 

glycoprofiling.

Benefits

Inter- and intra-system comparison for routine mAb mass confirmation using the 
BioAccord System platform

Introduction

In 2017, the FDA published a paper entitled “A Retrospective Evaluation of the Use of Mass Spectrometry in FDA 
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Biologics License Applications”¹ that highlights the increased use of mass spectrometry for the characterization 

of protein-based biotherapeutics since 2000. Most recently, there has been a concerted effort from the 

pharmaceutical industry to expand the use of liquid chromatography and high-resolution mass 

spectrometry (LC-MS) in late stage development and QC environments. However, the complexity of LC-MS 

operation requires highly skilled scientists to generate and collect meaningful data. In addition, LC-MS data 

variability from instrument to instrument poses challenges in developing MS-based assays (such as the Multi-

Attribute-Method) in process development and QC laboratories. There is a pressing need for ease-of-use and 

robust analytical systems for routine analysis of biotherapeutic drug molecules. 

The launch of the BioAccord System is the first step to address the industry’s needs. As illustrated in previously 

published application notes and technology briefs,2-9 the BioAccord System meets many of these requirements. 

In this study, we focused on the reproducibility of the BioAccord System using well-designed experiments. This 

two-part study includes intact mass analysis and peptide mapping/monitoring. This technology brief focuses on 

the first part: intact mass analysis.

Results and Discussion
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The BioAccord System is physically comprised of an ACQUITY UPLC I-Class PLUS System configured with an 

optical detector (TUV or FLR) coupled in-line with an ACQUITY RDa Detector (a compact time-of-flight mass 

detector). The system operates on the UNIFI Scientific Information System platform, providing streamlined 

workflow solutions with automated data acquisition, processing, and reporting (including automating relative 

abundance calculations). This system is purposely designed for routine biopharmaceutical analysis in both 

regulated and non-regulated laboratories. 

Intact mass analysis by RPLC-MS is a simple and fast way to obtain molecular weight and relative abundance of 

major glycoforms for mAb products. All the intact mass analyses in this study were carried out using the Waters 

Humanized mAb Mass Check Standard, originated from NIST mAb reference material (p/n: 186009152 <

https://www.waters.com/nextgen/global/shop/standards--reagents/186009125-humanized-mab-mass-check-

standard.html> ). Milli-Q Water (400 µl) was added to 80 µg of intact NIST mAb to produce a solution of 0.2 

µg/µL. 0.8 µg was injected for analysis. An ACQUITY UPLC BEH C4, 1.7 µm, 2.1 mm x 50 mm (p/n: 186004495 <

https://www.waters.com/nextgen/global/shop/columns/186004495-acquity-uplc-protein-beh-c4-column-300a-

17--m-21-mm-x-50-mm-1-pk.html> ) was used at 80 °C. Mobile phase A was Milli-Q water with 0.1% formic acid 

and mobile phase B was acetonitrile with 0.1% formic acid. A linear gradient of 95% A to 15% A from 1 min to 3.7 

min was run at 0.4 mL/min, with a total run time of 7 min. The RDa detector was operated in positive full-scan 

mode (at 2 Hz) with a mass range of 400 to 7,000 m/z. The cone voltage was set at 70 V, capillary voltage at 1.5 

KV and the desolvation temperature was kept at 550 °C. A threshold of ≤25 ppm mass error was used to confirm 

the glycosylation forms of the intact monoclonal antibody for all the experiments (Table 1 summarizes mass 

accuracy). 

Results

1. Inter-System Comparison

Figure 1 displays inter-system reproducibility for intact mass, focusing on %RSD of relative percent of major 

glycoforms. The experiment was run continuously for 5.5 days (1098 injections) on the BioAccord System. 

Relative abundances of the five major glycosylation forms (G0F/G0F, G0F/G1F, G1F/G1F, G1F/G2F, and 

G2F/G2F) were calculated via automated data processing in UNIFI using MaxEnt 1 charge deconvolution. The 

charge deconvoluted spectrum is displayed along with the %RSD trending plot for the relative abundance of the 

five glycoforms shown in Figure 1. The result summary table shows that the %RSD of the five major components 

is about 2%, demonstrating that the BioAccord System can operate continuously with stable and consistent ion 

signal for a week without the need of recalibration or tuning.  
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Figure 1. Spectrum quality and data consistency are key contributors for successful intact mass analysis. Relative 

quantitation of major glycoforms of the Waters Humanized mAb Mass Check Standard (NIST mAb) is displayed 

here. We were able to obtain consistent relative percentage of the top five glycoforms across 1098 injections. The 

%RSD is ≤2.0%, highlighted in red in the figure.

A second experiment was performed to show the reproducibility of the intact mass analysis on one of the 

systems over a three-month time period. In this work, instead of conducting the experiment continuously on the 

system, 10 injections were run each day on day 1, 2, 3, 5, 8, 14, and 90. Then the relative abundance of the same 

five glycosylation forms was plotted in the summary trend plot. The experiment results (data not displayed) show 

that the %RSD of the relative abundance of the five major glycoforms is less than 8.0%, demonstrating that the 

BioAccord System is highly stable and robust over a long period of time (three months in this case). 

2.Intra-System Intact Mass Analysis Study

After evaluating the inter-system reproducibility for intact mass analysis, we conducted an intra-system 

reproducibility study. In this work, we ran the same experiment on six different BioAccord Systems for 10 

injections on each system (eight separate experiments in total). Results are shown in Figure 2 (systems one and 

six had duplicated data sets). The experimental results show that the %RSD of the relative abundance of the five 

major glycoforms was found to be less than 6.0%, highlighted in red in the result summary table, demonstrating 

that these six BioAccord Systems have excellent intra-system reproducibility for intact mass analysis. 
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Figure 2. Relative quantitation of the five major glycoforms of the NIST mAb reference standard is shown across 

six different BioAccord Systems. Consistent relative percentage of glycoforms for the intact NIST mAb sample 

was obtained from six BioAccord Systems. The %RSD was found to be less than 6.0%, highlighted in red in the 

result summary table. 

Table 1 summarizes the experiment results of the major glycoform mass accuracies and the %RSD of the relative 

abundance, as described in this technology brief. 

Table 1. Intact mass analysis reproducibility evaluation.

Conclusion
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The inter-system studies showed that the BioAccord System had excellent reproducibility in glycoform profiling, 

not only for five and half days continuously run, but also for a 90-day time course study. For the intra-system 

study, the experiment results showed that the BioAccord System had a high degree of consistency across six 

different systems. The relative abundance of the top five major glycoforms were found to be less than 6.0% RSD. 

Both the inter- and intra-system reproducibility data generated from BioAccord Systems adds confidence in the 

deployment of MS-based assay in late stage development and QC labs. 

References

Rogstad,S.; et al. A Retrospective Evaluation of the use of Mass Spectrometry in FDA Biologics License 

Applications. J Am Soc Mass Spectrometry. May, 2007. 28 (5), 786-794. doi: 10.1007/s13361-016-1531-9.

1. 

Shion, H.; et al. Enabling Routine and Reproducible Intact Analysis When Data Integrity Matters. 2019. Waters 

Application Note. 720006472.

2. 

Ranbaduge, N.; et al. Routine Peptide Mapping Analysis using the BioAccord System. Waters Technology 

Brief. 2019. 720006466.

3. 

Zhang, X.; et al. Released N-linked Glycan Analysis using the BioAccord System. Waters Technology Brief. 

2019. 720006474.

4. 

Shion, H.; et al. A Platform Method for the Molecular Mass Analysis of the Light Chains and Heavy Chains of 

Monoclonal Antibodies using the BioAccord System. Waters Technology Brief. 2019. 720006529.

5. 

Zhang, X.; et al. Increasing Productivity and Confidence for N-linked Glycan Analysis of Biosimilars using the 

BioAccord System. Waters Technology Brief. 2019. 720006545.

6. 

Shion, H.; et al. Analysis of Antibody Drug Conjugates (ADCs) by Native Mass Spectrometry on the BioAccord 

System. Waters Technology Brief. 2019. 7200006570.

7. 

Ranbaduge, N.; et al. Establishing an Integrated Peptide Attribute Profiling and Monitoring Workflow for 

Improved Productivity and Confidence. Waters Application Note. 2019. 720006602.

8. 

Ippoliti, S.; et al. Online IEX-MS of mAb Charge Variants using a BioResolve SCX mAb Column, IonHance CS-9. 

6
Evaluating BioAccord LC-MS System Performance for Deployment of a Compact, SmartMS-Enabled Biopharma 
Solution in Late Stage Development and QC Environment – Intact Mass Analysis

https://www.waters.com/nextgen/br/pt/library/application-notes/2019/enabling-routine-and-reproducible-intact-mass-analysis.html
https://www.waters.com/nextgen/br/pt/library/application-notes/2019/routine-peptide-mapping-analysis-using-bioaccord.html
https://www.waters.com/nextgen/br/pt/library/application-notes/2019/released-n-linked-glycan-analysis-using-bioaccord.html
https://www.waters.com/nextgen/br/pt/library/application-notes/2019/platform-method-molecular-mass-analysis-light-heavy-chains-monoclonal-antibodies-bioaccord-system.html
https://www.waters.com/nextgen/br/pt/library/application-notes/2019/increasing-productivity-and-confidence-for-n-linked-glycan-analysis-of-biosimilars-using-the-bioaccord-system.html
https://www.waters.com/nextgen/br/pt/library/application-notes/2019/analysis-of-antibody-drug-conjugates-adcs-by-native-mass-spectrometry-on-the-bioaccord-system.html
https://www.waters.com/nextgen/br/pt/library/application-notes/2019/integrated-peptide-attribute-profiling-monitoring-workflow-for-improved-productivity-confidence.html


MS pH Concentrates, and BioAccord System. Waters Application Note. 2019. 720006672.

Featured Products

BioAccord LC-MS System for Biopharmaceuticals <https://www.waters.com/waters/nav.htm?cid=135005818>

ACQUITY UPLC I-Class PLUS System <https://www.waters.com/134613317>

ACQUITY RDa Detector <https://www.waters.com/waters/nav.htm?cid=135077027>

UNIFI Scientific Information System <https://www.waters.com/134801648>

720006722, January 2020

©2019 Waters Corporation. All Rights Reserved.
Termos de uso Aviso de Privacidade Marcas comerciais Carreiras Avisos jurídicos e de 
privacidade Cookies Preferências de cookies

7
Evaluating BioAccord LC-MS System Performance for Deployment of a Compact, SmartMS-Enabled Biopharma 
Solution in Late Stage Development and QC Environment – Intact Mass Analysis

https://www.waters.com/nextgen/br/pt/library/application-notes/2019/online-iex-ms-mab-charge-variants-bioresolve-scx-mab-column-ionhance-cx-ms-ph-concentrates-and-bioaccord-system.html
https://www.waters.com/waters/nav.htm?cid=135005818
https://www.waters.com/134613317
https://www.waters.com/waters/nav.htm?cid=135077027
https://www.waters.com/134801648
https://www.waters.com/#
https://www.waters.com/nextgen/br/pt/about-waters/corporate-governance/legal-and-privacy-notices/terms-of-use.html
https://www.waters.com/nextgen/br/pt/about-waters/corporate-governance/legal-and-privacy-notices/privacy-policy.html
https://www.waters.com/nextgen/br/pt/about-waters/corporate-governance/legal-and-privacy-notices/trademarks.html
https://www.waters.com/nextgen/br/pt/about-waters/careers.html
https://www.waters.com/nextgen/br/pt/about-waters/corporate-governance/legal-and-privacy-notices.html
https://www.waters.com/nextgen/br/pt/about-waters/corporate-governance/legal-and-privacy-notices.html
https://www.waters.com/nextgen/br/pt/about-waters/corporate-governance/legal-and-privacy-notices/cookie-policy.html
https://www.waters.com/#

