
[image: Image result for ubc logo]

   Photograph 




                                                            


Characterization of the release kinetics of doxorubicin-loaded chitosan nanoparticles produced by spiral microchannels

                         Bahram Talebjedi, Sajjad Janfaza , Mina Hoorfar*

University of British Columbia, School of Engineering, V1 V1 V7, Kelowna, Canada


[bookmark: _GoBack]Chitosan-based nanoparticles have tremendous applications in various fields of industry, science, and medicine. Chitosan biopolymers contain chemical functional groups that can be modified to enhance their biocompatibility, biodegradability, and nontoxic structure, making them ideal candidates for drug delivery. The two main factors that have a significant impact on the drug release performance of biopolymer nanoparticles are their size and morphology. These features depend on their synthesis method. Conventional batch-type nanoparticle formation methods suffer from the aggregation of nanoparticles, which results in a lack of control over their size and monodispersity. Importantly, the lack of reproducibility of conventional techniques is a major concern. Rapid and tunable mixing of chitosan nanoparticles with the cross-linking agent is the most significant parameter in producing nanoparticles with narrow size distribution and desired morphology. Curved microchannels can induce chaotic advection to achieve rapid and complete mixing performance compared to straight microchannels, resulting in smaller and more monodispersed nanoparticles. Here, we developed an on-chip spiral based microfluidic approach for the synthesis of chitosan-TPP nanoparticles that enables the production of nanoparticles with a wide range of sizes (50 to 150 nm) and narrow size distribution. We compare the release kinetics of chitosan nanoparticles loaded with anthracycline drug, doxorubicin (DOX) for different nanoparticle size and device configurations and report the most efficient working condition.

Nanoparticles synthesized by the conventional bulk methods showed burst release and low encapsulation efficiency whereas our microfluidics-synthesized nanogels demonstrated sustained release of the drug as a result of higher compactness and smaller pore size.  The results of this study demonstrate that the proposed approach could be considered as a promising tool for the synthesis of chitosan-TPP nanoparticles for drug delivery applications.
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