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The Accelerated Blood Clearance (ABC) phenomenon has been ascribed to the production of IgM against the PEG chains 
on stealth liposomes upon repeated administration. Traditionally, the production of such anti-PEG antibodies has been 
studied using ELISA based setups, which have provided valuable and detailed insights into many important aspects of 
the ABC phenomenon.1,2 However, ELISAs rely on either PEG chains attached covalently to an ELISA plate, or on a 
single PEGylated lipid species absorbed onto the plate. Thus, the PEG moieties are not presented in a spatial conformation 
comparable to the one they display on the liposome surface for which the antibodies were initially produced. Additionally, 
liposome properties like curvature, zeta potential and membrane fluidity are not accounted for, even though these factors 
could be of critical importance for anti-PEG IgM binding. There is thus a need for more refined and validated assays that 
permit for detection of antibody recognition of liposomal surfaces in a more authentic setting, reflecting the 
antibody/liposome interaction in vivo.3 
Here, we present a novel assay that facilitates studies of anti-PEG IgMs binding to PEG chains displayed in their natural 
conformation on the surface of liposomes in complex biological environments. The assay offers unprecedented sensitivity 
by employing confocal fluorescence microscopy to image single liposomes immobilized on a passivated surface,4 and 
detect IgM binding through fluorescently labeled secondary antibodies. We have applied the assay to study the binding 
of both IgM and IgG raised against PEGylated liposomes in mice, and have shown how varying the PEG-chain anchoring 
motif and the fluidity of the membrane significantly affect the anti-PEG antibody binding. The assay allows to study the 
cross-reactivity of the antibodies with other liposomal components than the PEG chains. Furthermore, the unique setup 
of the assay enables us to probe single liposomes, making it possible to gain insights into binding heterogeneities across 
the liposome population that are impossible to obtain with bulk assays.5 Overall, the assay thus provides new insights 
about the anti-PEG antibody recognition of PEGylated liposomes, potentially allowing for an understanding of how to 
avoid this serious issue. Looking forward, we propose that the generic nature of the assay can make it an easy way to do 
a background-free binding study of a long range of proteins to many types of liposomes. 
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