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To improve the effectiveness of mRNA-based interventions, intranasal vaccine delivery 
represents a particularly attractive route of administration to induce mucosal immunity, which 
is critical for blocking respiratory pathogens at entry sites.   
To this aim, two complementary in vitro human models, namely differentiated human nasal 
epithelial tissue (MucilAir™) and primary peripheral blood mononuclear cells (PBMCs), were 
used to test lipid nanoparticles (LNPs) encapsulating mRNA encoding green fluorescent 
protein (GFP). In PBMCs, mainly monocytes, macrophages, and myeloid dendritic cells 
expressed GFP efficiently in a time-dependent manner, and no toxicity was detected. 
Increased surface expression of the costimulatory molecule CD86 and selective production 
of the interferon-induced chemokine CXCL10 were also observed, indicating immune cell 
activation. Nasal epithelial tissue well tolerated mRNA-LNPs, showing no alteration in barrier 
function and ciliary activity. Nevertheless, GFP expression was not detected, suggesting 
limited mRNA delivery and translation in this compartment.   
While in this study GFP was used as a reporter, this approach could be adapted to vaccine 
antigen-encoding mRNAs, supporting the rational design and evaluation of next-generation 
nanocarriers for both systemic and mucosal vaccination.   
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