Accelerated development of self-amplifying RNA (saRNA) vaccines using scalable NxGen™ Microfluidics
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Introduction Objectives

o The COVID-19 pandemic has unveiled the potential of messenger RNA (mRNA) based vaccines as an ideal O Production of Self-Amplifying mRNA (saRNA) SARS-CoV-2 Vaccine.

platform for pandemic response. _ _
O Evaluate cellular and humoral responses of the vaccine candidates.

O RNA vaccines mimic antigen structure and expression similar to natural infection without causing the disease, but

allowing body to produce antibody response against future infection. O Evaluate the efficacy of the vaccine candidates in a SARS-CoV-2 Hamster challenge model.

O saRNAs have the potential for antigen sparring since lower doses elicit effective immune response compared to M EthOdS
non-replicating mRNA vaccines.

O saRNAs are inherently more fragile than mRNA and are prone to degradation. Typical high shear manufacturing

methods affect the potency. O SARS-COV-2 full length spike protein encoded self-amplifying RNAs were encapsulated in Lipid nanoparticles

using low shear NxGen™ microfluidics platform.
O Herein, we showcased the utility of microfluidics to enable low shear, rapid screening of preclinical candidates

and the swift advancement to GMP-enabling studies. O Two RNA-vaccine candidate formulations (LNP-1 and LNP-2) manufactured using the Precision NanoSystems

Manufacturing Platform (Ignite™, Blaze™, NanoAssemblr® GMP) were assessed for scalability.
O The LNP downstream processing was also optimized using the Pall delta TFF cassette. These Pall cassette
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O LNP based Vaccine candidates manufactured using Precision NanoSystems NanoAssemblr® platform showcased

6. LNP-2 Downstream processing optimization by flux excursion effective cellular and humoral immune response.

size YRl O Flux excursion demonstrated that the O SARS-CoV-2 self-amplifying RNA-LNP made with Precision NanoSystems proprietary ionizable lipid had similar
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O Downstream processing time and particle stability during large scale TFF should be considered as a critical

7. The Pall T-series Centramate™ cassette, Delta performs better than a hollow fiber parameter during scale up.
roduct at the 50 mg scale L
P 9 O Pall product showed faster downstream processing time as compared to other membrane tested.
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