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Development of innovative pH sensor nanoparticles: a new approach to evaluate phagocytosis

 

• FITC-NP (green fluorescence)

• FITC-NP conjugated with a fluorescent pHrodo™ probe which red fluorescence increases as pH acidifies allowing the detection of intra-lysosomal engulfed NP.

After validation in acellular conditions by spectral analysis in confocal microscopy, the proof of concept of the nano pH-sensor was conducted in vitro on a macrophage cell line (RAW 264.7). The detection of entirely engulfed pHrodo-NP (green and red labelings) allowed the quantification of phagocytosis.

The biological effects of nano-pH-sensor (cytotoxicity, inflammatory response and oxidative stress) were also investigated. Results showed that incorporation of pHrodo had no major effects on the cytotoxicity of NP especially for the double fluorescent pH-sensor NP of 250 nm, making them an interesting and powerful tool to quantify phagocytosis in vivo.

A better understanding of uptake mechanisms is a key issue of nanotoxicology and these data could be applied to improve drug delivery targeting in anticancerous treatment.
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