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Abstract

Nanoparticle Tracking Analysis (NTA) is a technique used in the characterisation of myriad
nanoparticle types, including drug delivery vehicles, protein nanoparticles, exosomes, and
mesoscopic organic clusters.l2 It can measure particles in the range of 10 nm - 2000 nm
depending on particle type.! The detection limitin NTA is set by the dependence of scattering
signal on both particle size and refractive index contrast, with particles that are too small or
of too low refractive index contrast scattering insufficient light to be detected. This is
problematic for the study of mesoscopic organic clusters, which have relatively low refractive
index contrast due to their organic composition and probable solvent content.3=> In principle,
a higher power laser can be used which proportionally increases the scattering signal and
reveals smaller particles if they are present. In this talk, | discuss the effects of laser power on
the sizing data derived from NTA for calibration particles and mesoscopic clusters of
flufenamic acid in ethanol. Whilst a higher laser power reveals more particles when they are
close to the detection limit, the particle residence time changes due to laser-induced
convection. The reduced residence time decreases the number of tracks available for
individual particle size determination, which increases the uncertainty in the derived size. The



competing effects of increasing laser power, which reveals smaller particles, and convection,
which modifies the size distribution, present a challenge in the interpretation of NTA data.
However, the detailed understanding of laser-induced convection permits more robust size
characterisation of mesoscopic organic clusters, which play a key role in two-step nucleation
theory.®
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