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INTRODUCTION

Lipid nanoparticles (LNPs) are considered as
effective mRNA delivery platforms for clinical
translation, particularly due to their success in
delivery of spike mMRNA for COVID-19 vaccines.
The mRNA based need to be delivered only to the
cytoplasm to achieve desirable therapeutic effect
[1]. The ionizable lipid is a crucial component of
LNPs that enable encapsulation of RNA and
transport to cytoplasm, while helper lipids and
cholesterol provide structural stabilization and
PEG-lipid enhance circulation time [2]. The
change in helper lipid content leads to changes in
the shape of the LNPs and variation in in vivo
response and circulation time [3].

METHODS

In this work, we have prepared a series of
LNPs using T-mixing techniques by changing
the composition of the lipid nanoparticle
components. Specifically, we have changed the
percentage of ionizable lipids and helper lipids
within the formulation. The prepared lipid
nanoparticles with varied composition were
evaluated for size and zeta potential using a
Malvern® Zeta Sizer and encapsulation
efficiency (EE) was determined using Quant-it
Ribogreen assay. The size and EE (%) was
within acceptable range for all LNPs. The
LNPs shape was determined using Cryo-EM
Microscopy. The in vitro evaluation was
done using bone marrow dendritic cell lines
and in vivo immune response was evaluated
using C/57 BL/6 mice by intramuscular
injection of spike mRNA containing LNPs.
The serum was collected after 24 hours
of treatment and a single cell suspension
was prepared from spleen and analyzed
using flow cytometry.
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CONCLUSION

The results revealed that variation in helper lipid
contents lead to change in shape from bleb-like
LNPs to liposomal like LNPs. The bleb-like LNPs
shows better transfection potential in RAW-264.7
cell lines. On the other hand, after single IM
injection of spike-mRNA, liposomal like LNPs
showed better CD4+ and CD8+ count and
significantly higher levels of TNF-o in serum.
Further detailed immune response studies are
needed to establish the effect of liposomal like
LNPs in terms of immune response.
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