
Comparison AF4 vs. Light blockage results
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rom a quality and safety perspective it is  critical 
to prove that a protein drug product is free from 
high molecular weight aggregates (HMW). These 

species cannot be detected by GPC due to their size 
(> 200 nm). Thus, as an unspecifi c standard method 
in pharmacopoeias, light blockage, is frequently used. 
This method counts particles ≥ 1 µm without quantify-
ing the actual ratio of HMW aggregates to monomer. 
Furthermore, light blockage measurements need large 
sample volumes and individual dilution regimes. 

In 1993 Litzén et al. demonstrated that by apply-
ing asymmetrical fl ow fi eld fl ow fractionation (AF4), 
HMW monoclonal antibody aggregates eluted in the 
void peak via the steric-hyperlayer mode. The aim of 
this investigation is to propose a method for detection, 
separation and quantifi cation of monomer, soluble 
oligomers and aggregates and insoluble antibody pre-
cipitates in a single run.

A monoclonal IgG antibody was subjected to AF4 
and light blockage analysis. HMW aggregates of the 
antibody were generated by severe pH stress, render-
ing a turbid precipitate suspension. Different amounts 
of this suspension were admixed to a standardized 
amount of antibody monomer (0% - 10% precipitate). 
Filtered samples, imitating GPC samples, and unfi l-
tered samples, were compared.

We found that #1. Chromatograms of fi ltered and 
unfi ltered samples differ in the AF4 void peak only, 
demonstrating that monoclonal antibody species which 
are not detectable by GPC are present only in the void 
peak (Fig. 2, Screen capture 1). And, #2. The intensity of 
the void peak of unfi ltered samples increases propor-
tionally with increasing amounts of HMW aggregates, 
allowing quantifi cation (Fig. 2, Screen capture 2).

A comparative analysis of the samples by light 
blockage showed an analogous proportional increase 
in particle numbers (Fig. 1).

Our studies prove that AF4 is capable of quanti-
fying specifi c amounts of HMW monoclonal antibody 
aggregates via the steric-hyperlayer mode. This is pos-
sible using extremely small sample volumes (~ µL) and 
does not need individual dilution regimes. Thus, AF4 
can uncover HMW aggregates on biopharmaceuticals, 
in one single sample run alongside with low molecular 
weight impurities.

The analyzed samples did not contain notewor-
thy amounts of soluble aggregates because the applied 
stress, as noted before, did not induce such aggregates, 
and the monomeric standard itself was nearly free 
of impurities. If these samples had been analyzed by 
GPC, the product would have appeared to have been  
“clean”, which is untrue in this case.

This note graciously submitted by S. Gottschalk, R. Lang and G. Winter, 
Ludwig Maximilians University Munich, GERMANY.

Quantifi cation of Insoluble Monoclonal Antibody Aggregates 

Figure 1: AF4 and light blockage results
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Figure 2: Aggregates only shown in the void volume of the  
screen capture 1; and increasing aggregation in screen cap-
ture 2.


