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Introduction
The structural complexity of viral vectors and lipid nanoparticles (LNPs) is integral to their function purpose. In-depth methodological expertise and an holistic approach to data analysis are required
and successful formulation. Particle characterization is becoming increasingly important when for robust measurements and to enable adequate interpretation of data. Here, the combination
such molecules are used as delivery platforms for nucleic acids (MRNA, DNA). During design, of complementary, label-free biophysical techniques, including dynamic light scattering (DLS),
product development and process control, characterization and quality control of physical and multiangle-DLS (MADLS), electrophoretic light scattering (ELS), nanoparticle tracking
chemical attributes require fit-for-purpose and complementary analytical tools. analysis (NTA), multiple detection SEC, and differential canning calorimetry (DSC) have been
vector, the development stage at which the measurement takes place, and the measurement’s encapsulating mRNA.
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Demonstrating a range of size distributions and polydispersities
° (A) repeatability for LNP 2 measurements (B) comparability of LNP2 batches (C) structural transitions and reversibility of mRNA
Key conclusions
. Complementary and orthogonal techniques are critical to validate and/or add
additional insight into sample behaviours A widy
- For size and concentration measurements, the choice of analytical technology
depends on vector size and its polydispersity. Also, the question the ) | ) R cul R
measurement should answer affects the choice, i.e. has the sample changed 0 ) |
since the previous step, or what oligomeric states are present in the sample |
and how much of each? L | i T
« Zeta potential can provide information of charge in a particular buffer, or, as
in this case, investigate differences across a pH range due to different lipids Overlays of the DSC thermograms showing (A) repeatability for LNP 2 measurements, (B) comparability of LNP2
being used batches , (C) structural transitions of an mRNA and their reversibility
« Separation of population and analysis of light scattering and dual concentration Two aliguots of the same LNP2 sample show good reproducibility, whereas in B, the two thermograms show large
detectors allow quantification of lipid and mRNA components separately, as differences between the batches of LNP2. Partial reversibility of structural transitions of a free mRNA in solution is
here shown as mass fraction of mMRNA in the LNP population shown in C
- DSC can be used to map the thermally-induced structural transitions of

complex LNP assemblies and their components, such as mRNA. \\
DSC thermograms can serve as qualitative and quantitative fingerprints, Malvern

enabling analysis of batch comparability
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