Light Scattering for the Masses™

IgG aggregation using online fluorescent dye detection in HP-SEC and'AF4

o guide the development of aggregate free pro-
* tein formulations, there is an urgent need for
. complementary methods which allow a sensitive
detection, characterization, and quantification of dif-
ferent types of protein aggregates. Our aim was to use
size exclusion chromatography (SEC) and asymmetri-
cal flow field flow fractionation (AF4) in combination
with UV, fluorescence, and multi angle laser light scat-
tering (MALS) detection to quantify and characterize
monoclonal antibody (IgG) aggregates in heat stressed
formulations. For fluorescence detection the extrinsic
fluorescent dye Bis-ANS (600 nM) was added to the
mobile phase and detected using an excitation of 385 nm
and an emission of 488 nm.

The UV signal at 280 nm was used to calculate
the relative amount of monomer and aggregates and
the total recovery of the method using an extinction
coefficient of 1.5 mL mg™" cm™. SEC resulted in a bet-
ter separation of monomer and dimers. However, the
recovery was below 50% for the 80°C stressed samples,
due to aggregates larger than the exclusion volume of
the column. With AF4 these larger aggregates could be
analyzed and a higher recovery of >90% was achieved.
From the MALS and UV signal the molar mass of the
monomer was calculated to be 150 kDa, the dimer 300
kDa and the larger aggregates higher than 400 kDa
(Figure 1).

Bis-ANS fluorescence detection represents a highly
sensitive method to identify aggregated IgG (Figures
2). Bis-ANS exhibits an increase in fluorescence in a
hydrophobic environment, which is frequently found
wherever proteins aggregate or change conformation.
In conclusion, the combination of different detectors for
SEC and AF4 analysis adds significant methodological
comprehensiveness, thus achieving a reliable character-
ization of IgG samples.
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Figure 1: UV detection (280 nm) and molar mass calculated from
the MALS signal of AF4 separation of non-stressed 1gG, 10 min
75°C stressed and 10 min 80°C stressed IgG.
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Figure 2: Fluorescence detection (Excitation 385 nm, Emission 488
nm) of AF4 separation of non-stressed 1gG, 10 min 75°C stressed
and 10 min 80°C stressed I1G.
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