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Background: Mesoporous silicon particles (MSVs) offer delivery of nanotherapeutics in a sustained fashion, while biofunctionalization with
targeting ligands enhances accumulation in target tissues. We hypothesize MSVs can be internalized by cardiac cells, after which they can deliver
powerful payloads of therapeutics including SiRNA and genes. Intracellular uptake of MSVs was investigated in cardiac myocytes (CM), cardiac
fibroblasts (CF), cardiac smooth muscle cells (CSMC) and cardiac endothelial cells (CEC).

Methods: Negatively charged fluorescent nanoparticles (10nm) were loaded within pores of positively charged MSVs (1umx400nm). In vitro
uptake in a ratio of 25 MSVs per cell was evaluated after 3 hours of incubation via image stream analysis, as well as confocal and scanning electron
microscopy.

Results: MSVs underwent cellular uptake, resulting in intracellular trafficking. Data obtained by image stream analysis allowed for quantification
of MSV uptake rate as a function of cell area. The mean uptake count per cell was 18, 16 and 4 for CEC, CSMC and CF respectively. CM were
subjectively quantified via microscopy resulting in a 25% enhancement of MSV capture compared with CSMC.

Conclusions: Cardiac cells can effectively internalize MSVs, with differences arising from cellular morphology and intracellular trafficking.
Multifunctional delivery systems, molecularly targeted with high affinity ligands, could have vast potential in personalized delivery of therapeutics to
cardiac cells.
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