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Introduction and Results:
For decades, liposomes, self-assembled lipid vesicles, as well as nanoscaled materials have been employed to deliver encapsulated anthracycline molecules for cancer therapy.1,2 Many novel nanoparticles present great opportunities to engineer theranostic nanoscale delivery systems, which can be used as diagnostic and therapeutic tools and generally offer a large surface area that allows covalent and non-covalent surface functionalization with hydrophilic polymers, therapeutic moieties, and targeting ligands. 
   We developed some strategies for pH-controlled targeted drug delivery (Figure 1 and 2), 3 which based on the fact that the measured extracellular pH (pHe) values in most tumours are more acidic (pH 6.5–7.2) than those in normal tissues (pH 7.4). The pH can drop as low as 5.5 in endosomes and even approach 4.5–5.0 in lysosomes.4 Another thing os that folate receptor is a highly selective tumor marker overexpressed in most of cancers, therefore, the targeted cancer therapy could be achieved by simple conjugation of small size, convenient availability, and presumed lack of immunogenicity of folic acid. The result showed that That the cytotoxicity of DOX/Fe(bbi)@SiO2–FA is consistently higher than that of FA-free DOX/Fe(bbi)@SiO2 at all tested concentrations is due to the enhanced cellular uptake that results from the folate receptor mediated endocytosis,  while free DOX shows higher cytotoxicity than DOX-loaded vesicles because of the different cellular uptake and drug release behavior between them. Besides, these strategies are suitable for application in bio-imaging.
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Figure 2 Schematic procedure for preparation of MSN@PEM spheres and the pH-controlled drug release





Figure 1 Schematic procedure for preparation and folate conjugation of DOX/Fe(bbi)@SiO2 coordination polymer spheres and receptor-mediated endocytosis
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