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o Development of Lipid Nanoparticle (LNP) formulations for nucleic acid delivery requires laborious optimisation of physical and chemical process parameters to ensure a high loading efficiency ::S;;
) &

as well as high reproducibility of cargo delivery to recipient cells - an ongoing challenge the LNP field is still actively frying to tackle. %@ﬂ §
o The standard LNP characterisation methods are DLS which lacks single-particle resolution and is susceptible to bias, and Cryo-TEM, which offers single particle resolution but lacks throughput. K N

o Other methods are limited, i.e. NTA lacks sensitivity with gradual fall-off for LNPs < 80 nm, while MRPS lacks throughput and reliability.
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> We introduce the Integrated Nanoparticle Size and Payload Analyser (INSPA) that combines scattering microscopy (iSCAT) for sizing and fluorescent staining for RNA loading efficiency Hipid Lipid

quantification. ‘
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> INSPA runs on a conventional fluorescence microscope with a simple beam splitter and uses a microfluidic flow cell o immobilize LNPs on a coverslip for imaging. Lipid

a Current challenge in LNP optimisation
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Large parameter space > optimisation and screening become laborious

and can benefit from having a high throughput characterisation method.
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An iISCAT-based imaging platform that provides both single particle resolution sizing of LNPs and RNA quantification |
INSPA

per LNP.
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o NTA avg mode size: 98.5 nm

2) Sample Incubation: LNP Capture
O INSPA mode size: 107 nm
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Conclusion & Future work

o INSPA measured both size and loading efficiency of single LNPs down to ~ 30 nm diameter in a few minutes using 15x fold less sample volume than DLS.

o INSPA shortens the design-build-characterize-learn loop, accelerate screening and upon cell transfection help uncover new structure-function relationships thanks to its integrated multiparametric size and
payload analysis.

o Future work: Incorporate INPSA into a screening platform for LNP optimisation with a custom fabrication setup, low volume post processing, and low volume cell transfection.
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