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Introduction

» R&D work on monoclonal antibodies (mAb) within an
NHS QC laboratory presents numerous challenges.
Studies are high cost in terms of analysis and drugs.

* mAbs are large complex proteins and require a range
of complex analytical techniques to assure chemical and
physical stability.

= mAb purity has traditionally been assessed using
Sodium Dodecyl Sulfate-Polyacrylamide Electrophoresis
(SDS-PAGE), whilst charge heterogeneity analysis has
used lon Exchange Chromatography (IEC).

= Capillary Electrophoresis (CE) instrumentation can be
used in different modes to characterise the purity and
charge profile of proteins.

Objective

The objective was:

= to provide a direct comparison of
SDS-PAGE and CE-SDS analysis by
assaying the same analytical mADb
samples using both techniques.

» to evaluate the use of CZE in
providing information on the charge
heterogeneity of mAb biosimilars.
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Methods

= An originator mAb (mAb-1) and its biosimilar (mAb-2)
were reconstituted and diluted according to the relevant
Summary of Product Characteristics. Aged mADb-1
preparations which had been stored long term at 2-8°C
or 25°C/60%RH were also assessed.

» SDS-PAGE used the OmniPage Mini Vertical
Electrophoresis System. Proteins ran under reducing
conditions were detected by two rounds of silver staining
of the gel using 0.2% w/v silver nitrate solution. Proteins
ran under non-reducing conditions were detected by one
round of Coomassie Brilliant Blue Colloidal Solution
overnight followed by one round of silver staining. The
suitability of the staining procedures was assessed using
a control (2-8°C storage) and forced degraded (40°C

storage) mAD.

» CE-SDS and CZE were performed using a deltaDOT
High Performance Capillary Chromatography (HPCE-
512TC) platform. CE-SDS was carried out under
reducing and non-reducing conditions. All protein
detection was at 214nm by diode array.

» CE-SDS has emerged as a replacement to SDS-PAGE
due to its quantitative nature, on-line UV detection,
automation and enhanced resolution of small proteins.

» Capillary Zone Electrophoresis (CZE) can be used to
assess charge heterogeneity analysis of proteins.

Results & Discussion
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Non-reducing CE-SDS vs SDS-PAGE CZE
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» Double staining techniques can greatly improve the sensitivity
of SDS-PAGE and is appropriate as a qualitative approach to
detect gross changes in mADs.

» CE-SDS enables quantification of fragments and non-
glycosylated species, providing an invaluable tool for monitoring
stability and release testing.
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for stability analysis and release testing.
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