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Lipid nanoparticles (LNP) have been successfully used as 
platform technology for delivering nucleic acids to the liver. 
To broaden LNP`s application in targeting non-hepatic 
tissues, we propose the development of an LNP-based gene 
silencing RNA (siRNA) therapy for the respiratory tract. Such 
optimized LNP systems could offer an early treatment 
strategy for respiratory viral infections such as the severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
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Lipid nanoparticles (LNP) can transfect human airway 
epithelial cells and murine cells that coat the respiratory 
tracts; thus, offering important clinical utilities for treatment 
of respiratory infections.
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• We first generated a library of LNP formulations with varying 
helper lipid compositions and characterized their 
hydrodynamic diameter, size distribution and cargo 
entrapment properties. (3-4). 

• Next, we screened these LNP formulations for particle 
uptake and evaluated their potential for transfecting green 
fluorescence protein (GFP) or SARS-CoV2 nucleocapsid-
GFP fusion reporter gene in a human airway epithelial cell 
line in vitro. 

• Following LNP-siGFP delivery GFP protein knockdown 
efficiency was assessed by flow cytometry to determine 
%GFP+ cells and median fluorescence intensity (MFI) for 
GFP. 

• The potency of lead LNPs candidates was further validated 
in mice via intravenous (as positive control) and intranasal 
delivery of a luciferase encoding mRNA. 

• Gene expression in the nasal and lung cavity was assessed 
using the bioluminescence in vivo imaging system.
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LNP 1 neutral rigid 64.09 0.061
LNP 2 neutral fluid 68.95 0.114
LNP 3 neutral rigid 66.23 0.064
LNP 4 negative fluid 77.36 0.086
LNP 5 neutral fluid 72.31 0.047
LNP 6 negative rigid 73.90 0.110 24h post 
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Table 1: Physical properties of lipid nanoparticles (LNP) for in-vitro screening

Table 2: Ranking of LNP by GFP transfection efficiency in 1HAEo cells

Figure 1. Transfection and knockdown efficiency of GFP or Nuc-GFP mRNA 
using GFP siRNA encapsulated in the top 2 (A-B) and bottom 2 (C-D) LNPs 
identified in Table 2 in 1HAEo cells when assessed by flow cytometry.
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LNP formulations enable the delivery of RNA payloads into human airway 
epithelial cells, and in the murine respiratory system via intranasal delivery. 
We found that changing the helper lipid type can enhance transfection 
efficiencies, suggesting that for optimal RNA delivery to a specific target 
tissue the LNP composition needs to be optimized. 
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Figure 3. Intranasal delivery of LNP-luciferase mRNA target the nasal cavity 
and lungs in in-vivo. 

Figure 2. Intravenous (IV) delivery of LNP-luciferase mRNA as positive 
control for liver transfection in-vivo. 


	Slide Number 1

