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Purpose: Microencapsulation of drugs using biodegradable polymers can provide an 
attractive pharmaceutical technology that provides controlled and targeted delivery of 
drugs with better efficacy and fewer side effects. The present research describes the 
design and formulation of paclitaxel-loaded cross-linked hyaluronan (PXL-HA) 
nanoparticles for targeted delivery of paclitaxel as a prototype anticancer drug to CD44 
expressed human breast cancer cells. 

Methods: The nanoparticles were prepared using a desolvation method with cross-
linking technique. Their physicochemical properties and in vitro release kinetics were 
characterized. Furthermore, the cytotoxicity of the HA nanoparticles were accessed by 
the MTT assay against the higher CD44 expressed (MDA-MB-231) and the lower CD44 
expressed (ZR-75-1) human breast cancer cell lines. 

Results: The size of the particles was below 700 nm and increased with the molecular 
weight of the HA polymer. It was determined that the incorporation of paclitaxel in the 
nanoparticles had no effect on particle size and at all drug concentrations tested 
nanoparticles had close size distribution. The in-vitro drug release profile of the PXL-HA 
nanoparticles showed that almost 90% of paclitaxel was released within 18 hours.  
Furthermore, the in vitro cytotoxicity studies demonstrated that the HA nanoparticles 
formulation itself is non-toxic by MTT assay. However, the PXL-HA nanoparticles 
exhibited excellent cytotoxic effect on both MDA-MB-231 and ZR-75-1 cell lines. 
Moreover, the affinity of the HA nanoparticles to CD44 over-expressed cancer cell line 
MDA-MB-231 was predominant.  

Conclusion: The paclitaxel-loaded cross-linked hyaluronan (PXL-HA) nanoparticles 
might have therapeutic potential for cancer chemotherapy as a targeted delivery system. 
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