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A variety of nano-sized carrier systems for non-invasive drug delivery are currently 

under investigation in order to overcome biological barriers and treat infectious diseases. The 
use of sustainable materials which are biocompatible and biodegradable provides a better 
safety profile of the carrier, and the ability to produce particles in aqueous conditions is 
preferred. However, the number of water soluble biopolymers suitable for pharmaceutical 
use is still limited. Therefore, the aim of the current work was to produce a versatile 
nanocarrier system composed of completely biodegradable and biocompatible biopolymers 
in an organic solvent-free synthesis, with the ability to efficiently deliver nucleic acid-based 
antigens for transfollicular vaccination. In this respect, we focused on partially oxidized starch 
derivatives (anionic starch) and chitosan derivatives (ultrapure chitosan, glycochitosan, 
chitosan-oligomers) as main components. Core structures of anionic starch and chitosan 
could be formed in aqueous solution by coacervation. For a first evaluation of the carrier, a 
plasmid DNA (pAmCyan) was incorporated, which resulted in polyplexes with a spherical 
shape and size of ~200 nm. The surface charge was tunable by the ratio of used polymers. 
The pAmCyan reporter plasmid, encoding for a green fluorescence protein, encapsulated 
inside the particle core as well as on the surface of the polyplexes induced an efficient 
transfection of the epithelial cell line A549. In summary, the developed carrier system 
consisting of anionic starch and chitosan shows promising properties for the delivery of 
nucleic acids. The ability of this system to affect biphasic delivery of core-encapsulated and 
surface-loaded cargo is the topic of current investigation. Encapsulation of nucleic acid 
encoding an antigenic fragment of the influenza virus is also in progress, with the objective to 
induce an effective immune response in an in vivo mouse model following non-invasive 
delivery to immune cells via the hair follicles.  
 
 


