Targeted stealth nanoparticles: A small step towards bridging the translational gap. 
Amal J. Sivaram1, 2, Craig Bell1, 2, Kristofer J. Thurecht1, 2
1Australian Institute of Bioengineering and Nanotechnology, The University of Queensland, Brisbane, Australia
2Centre for Advanced Imaging, The University of Queensland, Brisbane, Australia and the ARC Centre of Excellence in Convergent Bio-Nano Science and Technology 




Abstract
Targeted nanomedicines have significantly changed the way in which new therapeutics are designed to treat disease. The ability to integrate nanomaterials with biological com-ponents has led to the development of per-sonalized medicines for various diseases such as cancer. While such conjugates show promising effects in a laboratory setting, most of them fail clinically, which is reflected by the limited number of FDA approved anti-cancer nanomedicines in clinics.1 This indi-cates that the research needs to be more fo-cused on understanding the effect of physico-chemical properties  of nanomaterials (such as shape, size, ligand density) within biologi-cal systems.2 Research to date has established some general rules for designing new nano-materials for drug delivery, with respect to size, shape and surface charge. However, the-se generalised rules seldom translate from the in vitro model to the in vivo, and there is no clear methodology for optimising targeting approaches for drug delivery vehicles.
This project focuses on the effect of ligand density on nanoparticle uptake in vitro and in vivo, and how these fundemental interations help in optimising the nanoparticle design. We report on developing an amphiphilic conjugate for self-assembly into targeted micellar structures, using polymers conjugated to antibodies and known stealth polymers such as polyethylene glycol. By controlling the ratios of individual components, micelles with varying ligand densities can be synthesised and analysed (Figure 1). 
Outcomes from this study will connect gaps that exist in existing first and second-generation nanomedicines. The ability to pre-dict the optimum ligand density will offer an added advantage of improving the translation-al aspects of nanomedicines. The modular nature of this technology allows it to be tai-lored to offer various material combinations for delivery of multiple anticancer drugs.
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