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Abstract

To demonstrate the use of a 2.1 x 20 mm BioResolve™ Premier SCX mAb 3 um Column for rapid mAb

charge variant separation and LC-MS analysis in cation exchange mode.

Introduction

High throughput methods can provide a benefit during biopharmaceutical product development. Cation
Exchange Chromatography (CX) has been used as an effective tool for characterizing monoclonal
antibody (mAb) charge variants. A 3 pm particle size cation-exchange column coupled with MS-
compatible mobile phases has been shown to produce excellent results for mAb charge variant
characterization.13 Here, we show that employing a short, 2.1 x 20 mm BioResolve Premier SCX mAb 3

pm Column (p/n: 186011020 <https://www.waters.com/nextgen/global/shop/columns/186011020-
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bioresolve-premier-scx-mab-column-3--m-21-mm-x-20-mm-1-pk.html>), can provide useful LC-MS mass
data for intact mAb charge variant analysis with approximately four times faster analysis times

compared to a 100 mm column.

Results and Discussion

Figures 1 shows UV chromatograms of NIST mAb (Humanized mAb mass check standard, p/n: 186009125
<https://www.waters.com/nextgen/global/shop/standards--reagents/186009125-humanized-mab-mass-
check-standard.html>) charge variant separation using MS-compatible pH gradient mobile phases
(lonHance CX-MS pH concentrates, p/n: 176004498 <
https://www.waters.com/nextgen/global/shop/standards--reagents/176004498-ionhance-cx-ms-ph-
concentrates-a--b-kit-in-ms-certified-ldpe-con.html>) on a 2.1 x 20 mm column and a 2.1 x 100 mm
column with the same gradient slope with regard to column volumes. Despite reduction in resolution,
the MS data obtained on the 20 mm column and the 100 mm column were comparable (Figure 2). Based
on column length the resolution for the 100 mm column is predicted to be 2.2 times greater than that of
the 20 mm column (Rs o< /L column), however, in this comparison the resolution (measured at half-
height) between the main and basic peaks on the 100 mm column was 1.4 times greater. The
deconvoluted mass indicated that the basic peak is likely the NIST mAb with one C-terminal lysine,
consistent with previous findings.1® Notably, the analysis time is approximately four times faster using
the 20 mm column than when using the 100 mm column. As an added benefit, mobile phase use is

reduced 5-fold and sample volume is lowered 5-fold.
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Figure 1. UV (280 nm) chromatograms of NIST mAb (Humanized mAb mass
check standard, 2.5 mg/mL in water) charge variant separation on a 2.1 x
20 mm BioResolve Premier SCX mAb 3 um Column and a 2.1 x 100 mm
BioResolve SCX mAb 3 um Column. Mobile phase A: 10-fold dilution of
lonHance CX-MS pH concentrate A, mobile phase B: 10-fold dilution of
lonHance CX-MS pH concentrate B. 57%B-80%B in 1.2 minutes (20 mm
column) or 6 minutes (100 mm column). Flow rate: 0.3 mL/min. Injection
volume: 1 uL (20 mm column) or 5 uL (100 mm column). Column
temperature: 30 °C. The analysis time is approximately four times faster on
the 20 mm column than on the 100 mm column, despite loss of resolution

on the 20 mm column.

Rapid LC-MS Analysis of mAb Charge Variant with a 20 mm Cation Exchange Column



Deconvoluted main peak Deconvoluted basic peak

148206.0
5701.0 15000 2000 1433331;%335.0
_2000 - Main peak combined spectra 1 -1483710 l x -?f;fgﬁfo
'g . _}-59353 ~148525.0 i
3 ' 8 |-50358 6172'(31751 0 Yl A . 0 A ML .
1000 3 14865 1495 148¢5 1495
:’é "6737.6 70664
= 87376 70s8.1[70843
o335 2.1x 20 mm
0
5400 5600 5800 6000 6200 6400 6600 6800 7000
Deconvoluted main peak Deconvoluted basic peak
54899 5701 1482060 1483320

) Main peak combined spectra e -1483620 4000 114g3180-| ~1484880
7 -148379.0 . 148695.0
ki 5000 o 0
2 X 5 E E
% B —— 14865 149¢5 148¢5 1495
£ 67372~ ezus5 70581

il 2.1x 100 mm

Figure 2. LC-MS analysis of NIST mAb (Humanized mAb mass check standard, 2.5
mg/mL in water) charge variants on a 2.1 x 20 mm BioResolve Premier SCX mAb 3 um
Column and a 2.1 x 100 mm BioResolve SCX mAb 3 um Column. Xevo™ G2 XS QTof was
used for MS detection. Data in black are combined spectra of the main peak
(5200-7200 m/z window) obtained from the 20 mm column (top) and the 100 mm
column (bottom); Data in blue and green are deconvoluted spectra of the main peak
and the basic peak obtained from the 20 mm column (top) and the 100 mm column
(bottom). The MS data were comparable using the 20 mm column and the 100 mm

column.

Conclusion

A 20 mm BioResolve Premier SCX mAb 3 um cation-exchange column can effectively separate intact mAb
and its charge variants. The analysis time is about four times faster using the 20 mm column than using
the 100 mm column and consumes significantly lower quantities of mobile phases. Although the high-
throughput methods result in reduced resolution, the MS data were comparable between the 20 mm

and the 100 mm columns, leading to high confidence for charge variant characterization.

Rapid LC-MS Analysis of mAb Charge Variant with a 20 mm Cation Exchange Column



References

1. Ippoliti S., Schmudlach A., Lauber M.A., Yu Y.Q. Online IEX-MS of mAb Charge Variants Using a

BioResolve SCX mAb Column, lonHance CX-MS pH Concentrates, and BioAccord System. Waters

Application Note. 720006672, 2019.

2. Ippoliti S., Cornwell O., Reid L., Yu Y.Q., Harry E., Towers M. Comprehensive Biosimilar Comparability
Assessment via Intact and Subunit RP-MS and IEX-UV-MS Using the Xevo™ G3 QTof System. Waters
Application Note. 720007635, 2022.

3. lonHance CX-MS pH Concentrates A and B. Waters Care and Use Manual. 720006692 <
https://www.waters.com/waters/support.htm?lid=135037352>, 2019.

Featured Products

Xevo G2-XS QTof Quadrupole Time-of-Flight Mass Spectrometry <
https://www.waters.com/waters/nav.htm?cid=134798222>

720008452, July 2024

/N

© 2024 Waters Corporation. All Rights Reserved.
A& BRARES BT 185 JEAEMRTAEA BRAFmEFLFEIFAIIE Cookie Cookie

12%
JFICP£&060035465-2 R AMZ & 310115020074765

Rapid LC-MS Analysis of mAb Charge Variant with a 20 mm Cation Exchange Column


https://www.waters.com/nextgen/cn/en/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/nextgen/cn/en/library/application-notes/2022/comprehensive-biosimilar-comparability-assessment-via-intact-and-subunit-rp-ms-and-iex-uv-ms-using-the-xevo-g3-qtof-system.html
https://www.waters.com/waters/support.htm?lid=135037352
https://www.waters.com/waters/support.htm?lid=135037352
https://www.waters.com/waters/support.htm?lid=135037352
https://www.waters.com/waters/support.htm?lid=135037352
https://www.waters.com/waters/nav.htm?cid=134798222
https://www.waters.com/#
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices/terms-of-use.html
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices/privacy-policy.html
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices/trademarks.html
https://www.waters.com/nextgen/cn/zh/about-waters/careers.html
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices.html
https://www.waters.com/webassets/cms/library/docs/hazardous_chemicals_license.pdf
https://www.waters.com/nextgen/cn/zh/about-waters/corporate-governance/legal-and-privacy-notices/cookie-policy.html
https://www.waters.com/#
https://www.waters.com/#
https://wap.scjgj.sh.gov.cn/businessCheck/verifKey.do?showType=extShow&serial=9031000020200228152634000005597226-SAIC_SHOW_310000-20140123145114966013&signData=MEQCIE8rXJWygB4HVffdbWKhJLsithVUKPaD9kE/PSYC3ojVAiA8l4C7gyUCEjCDDeVBKCLsg27sASmWGvtqG2t/nHKGtQ==
https://wap.scjgj.sh.gov.cn/businessCheck/verifKey.do?showType=extShow&serial=9031000020200228152634000005597226-SAIC_SHOW_310000-20140123145114966013&signData=MEQCIE8rXJWygB4HVffdbWKhJLsithVUKPaD9kE/PSYC3ojVAiA8l4C7gyUCEjCDDeVBKCLsg27sASmWGvtqG2t/nHKGtQ==
https://wap.scjgj.sh.gov.cn/businessCheck/verifKey.do?showType=extShow&serial=9031000020200228152634000005597226-SAIC_SHOW_310000-20140123145114966013&signData=MEQCIE8rXJWygB4HVffdbWKhJLsithVUKPaD9kE/PSYC3ojVAiA8l4C7gyUCEjCDDeVBKCLsg27sASmWGvtqG2t/nHKGtQ==
https://wap.scjgj.sh.gov.cn/businessCheck/verifKey.do?showType=extShow&serial=9031000020200228152634000005597226-SAIC_SHOW_310000-20140123145114966013&signData=MEQCIE8rXJWygB4HVffdbWKhJLsithVUKPaD9kE/PSYC3ojVAiA8l4C7gyUCEjCDDeVBKCLsg27sASmWGvtqG2t/nHKGtQ==
http://www.beian.gov.cn/portal/registerSystemInfo?recordcode=31011502007476

