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Overview

With many regulatory characterization requirements in
biotherapeutic development, one essential
requirement is intact liquid chromatography-mass
spectrometry (LC-MS) by reversed phase
chromatography. This technique rapidly provides data
for monoclonal antibody (mAb) primary sequence
confirmation, impurity identification, and
heterogeneity information. High resolution mass
spectrometry (HRMS) is the most common detection
for intact MS analyses and is the focus of many
methods in the literature.

An often-overlooked consideration of intact MS analysis
is chromatographic media selection. Subtle changes in
selectivity are likely to occur, even with columns of the
similar particle morphology and stationary phase (e.g. —
C4) mainly due to differences in pore size distribution
and surface chemistry. To demonstrate these
differences, we tested two columns with a core-shell
particle and butyl stationary phase: bioZen™ 2.6 um
WidePore C4 and BIOshell™ 2.7 um IgG C4.

For the comparison application, we evaluated a
commercial biotherapeutic, rituximab, under LC-UV
conditions using trifluoroacetic acid (TFA) as the mobile
phase. The performance of the two columns is shown in
Figure 1. As evident, there are minimal differences in
the LC-UV trace, which shows both columns are
suitable for this specific mAb.

However, when looking at intact LC-MS analysis of NIST
mAb, separation profile differences are observed
(Figure 2). In this case, the peak of interest is a light
chain impurity of NIST mAb that elutes prior to the
intact, full mAb. While both columns provide separation
of the impurity, the baseline separation on the bioZen
WidePore C4 column avoids any spectral overlap in the
MS detector. Therefore, in the case of NIST mAb
analysis, the stationary phase of the bioZen WidePore
C4 provides the necessary separation relative to the
BlOShell IgG C4. While this difference does not occur in
all mAb assessments (e.g. — rituximab), it clearly
demonstrates the differences in similar column options.

Have questions or want more details on implementing this method? We would love to help!
Visit www.phenomenex.com/ChatNow to get in touch with one of our Technical Specialists
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LC-UV Conditions (Figure 1)

Columns:

Dimensions:

Part No.:

Mobile Phase A:
Mobile Phase B:
Gradient Program:
Temperature:
Flow Rate:
Detection:
Injection:

Sample:

bioZen 2.6 um WidePore C4
BlOshell 2.7 um IgG C4

100 x 2.1 mm

00D-4786-AN (WidePore C4)
0.1 % TFA in Water

0.1 % TFA in Acetonitrile
30-40 % B in 5 min

60 °C

0.8 mL/min

UV @ 280 nm

2 ul

Rituximab, 1 mg/mL

LC-MS Conditions (Figure 2)

Columns:

Dimensions:

Part No.:

Mobile Phase A:
Mobile Phase B:
Gradient Program:
Temperature:
Flow Rate:
Detection:
Injection:

Sample:

bioZen 2.6 um WidePore C4
BlOshell 2.7 um 1gG C4

100 x 2.1 mm

00D-4786-AN (WidePore C4)
0.1 % Formic acid in Water
0.1 % Formic acid in Acetonitrile
5-90 % B in 6.5 min

0.3 mL/min

80 °C

QTOF

2 uL

NIST mAb, 1 mg/mL
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Figure 1. Comparison of BlOshell™ IgG C4 with bioZen™ WidePore C4

—  bioZen WidePore C4
— BlOshell IgG C4

App ID 25866

1.98 2.20 242 2.64 2.86 3.08 3.30 3.52 3.74 3.96 min

Figure 2. Intact LC-MS analysis of NIST mAb
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Need a different column size or sample preparation format?
No problem! We have a majority of our available dimensions up on www.phenomenex.com, but if you can't find what you need right away,
our super helpful Technical Specialists can guide you to the solution via our online chat portal www.phenomenex.com/ChatNow.
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Phenomenex products are available worldwide. For the distributor in your country/region, contact Phenomenex USA, International Department at international@phenomenex.com

Terms and Conditions

Subject to Phenomenex Standard Terms and Conditions, which may be viewed at www.phenomenex.com/TermsAndConditions.

Trademarks

Disclaimer

bioZen is a trademark of Phenomenex. BIOshell is a trademark of MilliporeSigma.

Comparative separations may not be representative of all applications.
Phenomenex is in no way affiliated with Millipore Sigma.

FOR RESEARCH USE ONLY. Not for use in clinical diagnostic procedures.
© 2020 Phenomeney, Inc. All rights reserved.
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