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From Oral Bioavailability to Targeting Cancer Tumor and Cell Internalization: What is the Importance of Size in Development of Nano Drug Delivery Systems?  

Fatemeh Bahadori
Bezmialem Vakif University, Faculty of Pharmacy, Department of Pharmaceutical Biotechnology, 34093, Fatih, Istanbul-Turkey
Although Nanotechnology has been defined as the science of engineering particles with sizes less than 100 nm, the progress made in this field, especially in the development of nano-drug delivery systems (NDDS) has widened this definition to cover the particles with larger sizes up to 500 nm. The biological system of a human body with natural defenses against pathogens acts as a barrier on the way of NDDS in a variety of application routes from local to systemic treatments. Intestinal absorption, efflux pumps, mononuclear phagocytic system (MPS), blood-brain barrier (BBB), the resistance of the cell membrane against nanoparticle internalization and many other barriers prevent the body from benefiting from the payload of NDDS. Although the shape and the surface charge of particles are important factors, it is the size of NDDS which mainly defines the success of these vehicles in delivering drug molecules to their targets. Particles with sizes larger than 200 nm are neither able to be absorbed from the intestinal membrane nor can target cancer tumors via Enhanced Permeability and Retention (EPR) Effect. This is where NDDS with sizes less than 100 nm can successfully internalize to the cells, those with diameters below 40 nm can enter the cell nucleus, and those that are smaller than 35 nm can pass through the BBB. Some studies have also shown that MPS is unable to remove nano-particles with sizes larger than 100 nm via phagocytosis, while, other studies mention that successful treatment of cancer by co-application of nano-chemotherapeutics with anti-angiogenetic drugs requires employing particles with sizes smaller than 50 nm. Thus, it could be concluded that the disease defines the size and the size affects the disease.
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