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Introduction. Macrophages are unique immune cells attracting growing attention as a potential candidate for cell-based therapy for infectious diseases and cancer. Low endosomal escape of mRNAs delivered by lipid nanoparticle (LNP) delivery platforms remains a formidable barrier for efficient transfection to lung macrophages which have implications for many chronic lung diseases. 
Aims. The aim of the current study is to investigate the effect of components and structures of LNP delivery platforms on the transfection efficiency of mRNAs in lung resident macrophages. Ultimately, the study aims to develop next-generation LNP delivery platforms for more efficient mRNA delivery to immune cells with exceptional endosomal escape. 
Methods. By using high-throughput LNP formulation and physicochemical characterisation, LNPs with pH-responsive properties were screened for their ability to deliver mRNAs, and the transfection efficiency in various model cell types including primary alveolar macrophages from the lung lumen and human primary monocyte derived macrophages.  
Results. We show that the ionisable lipid component, cholesterol, and the pH-responsive cubic structure are the key factors influencing the mRNA transfection efficiency (Yu, et al. 2023). We also show that the protein corona of mRNA-LNPs after incubating with the bronchoalveolar lavage fluid altered the mRNA transfection efficiency. 
Discussion. The study provides insights on mRNA transfection in lung macrophages. In vivo work are currently under exploration focusing on non-invasive administration route. 
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