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Biological nanoparticles such as viruses, extracellular vesicles and exosomes are generating a
rapidly growing interest due to the key roles they play in various biological processes and
because of their potential use as biomarkers in clinical diagnostics and as efficient carriers in
drug-delivery and gene-therapy applications. A large set of tools with single-nanoparticle
sensitivity is now available, to which we recently contributed a concept that enables
simultaneous fluorescent and scattering-based label-free imaging of surface-bound biological
nanoparticles [1]. Examples will be shown that illustrates the use of scattering microscopy to
i) investigate supported lipid bilayer formation, ii) label-free measurements of protein binding
to individual liposomes and iii) characterize DLVO-controlled non-specific interactions at
cell-membrane mimics.[2] Further, with this setup, the fluorescence and scattering intensity
of surface-bound nanoparticles can be very precisely determined, but their individual size
remains unknown. The size of individual biological nanoparticles can instead be determined
by tracking their 3D motion in a bulk solution, using e.g. nanoparticle tracking analysis
(NTA). However, due to the random motion of nanoparticles through the illumination
volume, NTA does not offer reliable information about their individual scattering and
fluorescence intensity. Hence, either the size or emission intensity of nanoparticles can be
determined, not both. Since the combination of size and content is decisive for many
functions tailored into nanoparticles, this is a severe analytical limitation. By replacing water
as the mobile phase, as used in NTA, for a two dimensional fluid supported lipid bilayer, to
which biological nanoparticles are directly anchored and imaged, we have developed a new
means to simultaneously determine both nanoparticle size and fluorescence / scattering
intensity,[3] which may potentially offer flow-cytometry-like sorting based on distinct
features of individual nanoparticles. This 2D flow nanometry concept will be discussed in the
context of improved characterization of individual nanoparticles of diagnostic and therapeutic
significance.
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