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Lipid nanoparticle (LNP) self-assembly is a highly dynamic process in which
physicochemical properties such as hydrodynamic radius and polydispersity are
established within seconds of formulation. Conventional DLS methods lack the
temporal resolution and angular sensitivity required to capture these early-
stage kinetics [1-2]. Here, we employ the DLScat (Swabian Instruments), a
simultaneous multi-angle DLS instrument acquiring scattering data at four
angles (74.4°, 90.0°, 105.6°, 163.0°), to monitor LNP formation in real time.
The DLScat continuously records the full photon arrival stream from all
detection angles simultaneously, which is subsequently partitioned into short
time slices. Each slice yields an independent intensity autocorrelation function
from which hydrodynamic radius and polydispersity are extracted, providing a
time-resolved sequence of size measurements with high temporal resolution.
Nucleic acid-loaded LNPs were formulated by rapid mixing and measured
continuously for 600 s, commencing within 5 s of preparation. Distinct self-
assembly behaviors were observed depending on the aqueous medium: water-
based formulations exhibited sustained particle growth and elevated
polydispersity over time, whereas acidic buffer conditions yielded smaller,
colloidally stable particles, consistent with buffer-mediated modulation of
electrostatic interactions and lipid packing. Simultaneous multi-angle detection
markedly improved measurement precision and reproducibility over single-
angle approaches, enabling direct, uninterrupted observation of nanoparticle
evolution under realistic formulation conditions.
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