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Abstract 
 In recent years, novel approaches for the development of nanocarriers and nano-formulations for the efficient 

transport of drug molecules in living systems offer a wide range of biotechnology applications. A wide range of smart 

integrated nanosystems have proven their effectiveness for various types of biomedical tasks, including stimuli-responsive 

liposomes, polymeric and metal nanoparticles, silica and hybrid (organic/inorganic) nanostructures [1, 2].  

However, despite the remarkable developments of recent synthetic methodologies, most of all nanocarrier’s action is 
associated with a number of unwanted side effects that diminish their efficient use in nanomedicine [3, 4]. The major 

limitation in the use of such versatile and smart drug delivery systems is connected with their limited colloidal stability 

arising from the interaction with the complex environment and multiform interactions established within the specific 
biological media. The complex microenvironment in living systems strongly affects the functionality of nanomaterials, and 

may compromise the design goals of nanocarriers.  

We discuss the main factors that influence the nanocarriers colloidal stability during their interaction with biological 
media during drug delivery applications [5-7]. We also discuss some strategies that can be developed to overcome the 

biological barriers, and how these approaches have stimulated the development of advanced drug delivery systems.  
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