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Charge Variant and Aggregation Analysis of
Innovator and Biosimilars of Rituximab

Refining charge variant analysis of mAbs

8™ 24 (Aggregate Analysis)

Elevate Your mAb Aggregate Analysis

A Comprehensive Workflow to Optimize and
Execute Protein Aggregate Studies

HElO|= MZ (Peptide Mapping)

QA/QC of monoclonal antibodies: High-
resolution peptide mapping

Monitoring Product Quality Attributes of
Biotherapeutics at the Peptide Level

An Integrated Workflow for Peptide Mapping
of Monoclonal Antibodies
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Evaluation of Different lon-Pairing Reagents
for LC/UV and LC/MS Analysis

Analysis of mRNA Poly-A Sequence
Variants by High-Resolution LC/MS

Use Temperature to Enhance
Oligonucleotide Mass Transfer and Improve
Resolution
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Monitoring Product-Related mAb Fragments

Precise Characterization of Intact
Monoclonal Antibodies

An Integrated Workflow for Intact and
Subunits of Monoclonal Antibody Accurate
Mass Measurements

Determination of Multiple Attributes of
Monoclonal Antibodies
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Development of a Rapid 2-AB Sample
Preparation Workflow for N-Glycan Release
and Labeling
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Elevate Your mAb Aggregate Analysis

High-resolution SEC with the Agilent 1290 Infinity Il
Bio LC System

€ 5
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Abstract

This application note demonstrates the superior resolution in size exclusion
chromatography (SEC) protein separation made possible by the Agilent 1290

Infinity Il Bio LC System equipped with the Agilent AdvanceBio SEC column and
ultralow dispersion capillaries. The biocompatible UHPLC system enables analysis
using corrosive salty buffers and therefore saves maintenance expense. The
resolution in SEC analysis was compared for capillaries of different inner diameter
(0.17,0.12,and 0.07 mm). A protein standard mixture and monoclonal antibodies
(mAbs), including aggregates, were separated and compared for resolution. In
addition, molecular weight was determined by the Agilent OpenLab GPC/SEC add-on
software in one software solution, enabling a one-step workflow.
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(Peptide Mapping)
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QA/QC of monoclonal antibodies:
High-resolution peptide mapping
using the Agilent 1260 Infinity
Bio-inert Quaternary LC and Agilent
1290 Infinity LC Systems

Application Note

Biopharmaceuticals
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Abstract TP —

This Application Note describes an application solution for peptide mapping of

a monoclonal antibody using the Agilent 1260 Infinity Bio-inert Quaternary LC
System and proves the reliability of the solution. The bio-inertness and corrosion
resistance of the instrument coupled with simple and reproducible methods make
this solution particularly suitable for the QA/QC analysis of monoclonal antibody
for the biopharmaceutical industry. To achieve even higher resolution as well as
analytical sensitivity, we transferred the method to an Agilent 1290 Infinity LC
System and sub-2-uym particle columns. The power range of the 1290 Infinity LC
System (pressure versus flow) overcomes the challenge of increased back pres
sure caused by smaller particles and longer columns making this system ideal for

applications where high resolution and analytical sensitivity are a must.
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https://www.agilent.com/cs/library/applications/5991-0524EN.pdf
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Authors
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Monitoring Product Quality Attributes
of Biotherapeutics at the Peptide
Level Using the Agilent InfinityLab
LC/MSD XT System

Abstract

Single quadrupole (SQ) LC/MS has been adopted in the biopharmaceutical QC labs
for its low-cost, robustness, and simple operation. This Application Note describes
a simple, generic method for routine biotherapeutic peptide map analysis using the
Agilent InfinityLab liquid chromatography/mass selective detector XT (LC/MSD XT),
an SQ system with an extended mass range up to m/z 3,000, in combination

with an Agilent 1290 Infinity Il LC System and Agilent Openlab ChemStation
software. Streamlined data processing and reporting were demonstrated for
pre-identified peptides of a recombinant monoclonal antibody (mAb), including
complementary-determining regions (CDR) peptides, deamidated peptides, oxidized
peptides, and glycopeptides using OpenLab ChemStation. This study serves as a
proof of concept for monitoring multiple product quality attributes (PQAs) using an
SQ LC/MS system with software that is recommended for laboratories requiring
regulatory compliance.
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https://www.agilent.com/cs/library/applications/5991-7811KO.pdf
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(Oligonucleotides)

Authors
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Sonja Schipperges,
Sonja Schneider, and
Udo Huber

Agilent Technologies, Inc.
Germany

Evaluation of Different lon-Pairing
Reagents for LC/UV and LC/MS
Analysis of Oligonucleotides

Abstract

The effect of various ion pairing reagents (amines and acidic counterions) on the
LC/UV and LC/MS analysis of oligonucleotides (ONs) has been studied. The type

of amine and concentration of the counterion play a significant role in the retention
and resolution of the ONs and strongly affect the MS data. Charge state and adduct
formation are influenced by the mobile phase composition. This application note
shows that there are numerous variables available for optimization of the analytical
conditions for ONs. The analyses were carried out on an Agilent 1290 Infinity Il LC
System with UV detection by DAD and an Agilent 6530 LC/Q-TOF.
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https://www.agilent.com/cs/library/applications/application-ion-pairing-reagents-oligo-1290-6530-5994-2957en-agilent.pdf
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https://www.agilent.com/cs/library/applications/application-mrna-poly-a-sequence-vaccines-5994-3005ko-kr-agilent.pdf
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(Oligonucleotides)

Authors

J Massi and L Lloyd
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Use Temperature to Enhance
Oligonucleotide Mass Transfer and
Improve Resolution in lon-Pair RP HPLC

Application Note

Introduction

Growth in the field of genomics has increased the need for pure synthetic
oligonucleotides, and for ways in which to analyze these oligonucleotides and
oligonucleotide products of various genomic assays (i.e. genotyping, methylation
analysis, HPLC). HPLC is widely used for the purification and analysis of

these oligonucleotides due to its selectivity, automation, and robustness.!'2
Oligonucleotide separations are very demanding, often requiring separations based
on small changes in size or sequence. Separations become increasingly difficult
as the size of the oligonucleotide increases. In order to improve resolution to meet
these demanding requirements it is necessary to look at ways of improving the
mass transfer, including the use of monoliths, non-porous particles, small porous
particles and elevated temperatures. Monoliths and non-porous particles have the
disadvantage of reduced loading capacity, and so oligonucleotide separations are
increasingly being performed using small particles at elevated temperatures.2

After oligonucleotide de-protection, removal of the dimethoxytrityl group (DMT)
from the 5" hydroxyl end, ion-pair reversed phase HPLC is often the method

of choice for oligonucleotide analysis and purification, as unlike ion exchange
chromatography, the eluents are volatile and mass spec compatible. However,
traditional silica-based HPLC columns are chemically unstable at elevated
temperatures, at alkaline pH, and also with the ion-pairing agents typically needed
for oligonucleotide separations. Silica columns tend to dissolve quickly under these
conditions, and can contaminate purified fractions with silica and bonded phase.
In order to address these problems, research has focused on the development

of advanced hybrid organic-inorganic methylsiloxane-silica media and advanced
polystyrene-divinylbenzene polymer materials.” ® Neither silica-based or hybrid
particle columns are recommended for use at temperatures over 70 °C. Polymeric
polystyrene-divinylbenzene HPLC columns can withstand temperatures far in
excess of this. In this example, the effect of temperature on the resolution of
oligonucleotide separations is investigated and compared on reversed phase silica,
hybrid, and polymeric HPLC columns.
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Precise Characterization of Intact
Monoclonal Antibodies by the
Agilent 6545XT AdvanceBio LC/Q-TOF

Application Note

Introduction

Monoclonal antibodies (mAbs) are a very important class of biopharmaceutical
molecules. As a protein drug, thorough characterization of the mAb is required in each
of the manufacturing steps. Intact mAb analysis offers rapid assessment on determining
the accurate molecular weight of an mAb product and its degree of heterogeneity,

such as post-translational modifications (PTMs), antibody-drug conjugate (ADC),

mAb sequence variations, or degradation products. Quadrupole Time-of-flight (Q-TOF)
LC/MS systems are often used to analyze intact proteins or antibodies due to excellent
resolution at the high mass range'?. The Agilent 6545XT AdvanceBio LC/Q-TOF system
includes hardware and software features to significantly improve the measurement of
biomolecules up to 30,000 m/z This Application Note describes a seamless workflow
using the Agilent 1290 Infinity Il UHPLC system, 6545XT AdvanceBio LC/Q-TOF, and
automatic data processing with Agilent MassHunter BioConfirm software to analyze a
variety of mAb products.

Figure 1. Agilent 6545XT AdvanceBio LC/Q-TOF system.
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An Integrated Workflow for Intact
and Subunits of Monoclonal Antibody
Accurate Mass Measurements

Application Note

Biotherapeutics and Biosimilars

Introduction

Monoclonal antibody (mAb) based entities represent a rapidly growing class of
biologics that require extensive characterization to obtain approval for clinical trials and
subsequent market release. Accurate mass measurement is a challenging step in the
analytical characterization of antibodies because of their large size and the presence of
post-translational modifications such as glycosylation. These characteristics also make
determining the location of modifications more complex.

To overcome the challenges associated with antibody mass measurement, a number of
complementary approaches are typically used. Antibodies can be treated with PNGase F
to remove the N-Glycans, digested with proteases such as ldeS to generate antibody
fragments, or reduced to generate light and heavy chains prior to mass measurement.
These techniques can be used in various combinations. Sample preparation can be
laborious, time-consuming, and have limited reproducibility. This Application Note
demonstrates how these approaches can be streamlined by automation on the Agilent
AssayMAP Bravo to reduce the probability of human error, increase reproducibility, and
create more walk-away time (Figures 1 and 2).

Agilent AssayMAP LC/Q-TOF mAb Characterization
Bravo Platform result

Figure 1. Integrated workflow for automated antibody characterization using Agilent AssayMAP Bravo.
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Determination of Multiple Attributes
of Monoclonal Antibodies

Simultaneous and parallel multi-attribute analysis
using 3D-LC/MS with 2D multimethod option
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Abstract

This application note describes multi-attribute analysis of monoclonal antibodies
using the Agilent InfinityLab 2D-LC Solution and the Agilent 6530 LC/Q-TOF system.
The analyzer combines Protein A affinity chromatography in the first dimension with
a multimethod option (choice between SEC, CEX, or HIC) in the second dimension
and desalting SEC-MS in the third dimension. This innovative 3D-LC/MS setup
allows simultaneous and parallel assessment of mAb titer, size/charge/hydrophobic
variants, molecular weight, amino acid (AA) sequence, and post translational
modifications directly from cell culture supernatants.
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