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Purpose  
The aim of this work is to prepare and characterize small-sized chitosan nanospheres for the 
delivery of 5-fluorouracil (5-FU), an anticancer drug, and to evaluate its cytotoxicity and 
biocompatibility with in vitro studies.  
A peculiar preparation technique to obtain small and reproducible chitosan nanospheres was 
developed, suitable for upscaling the formulation. 
Methods  
5-FU loaded chitosan (medium m.w.) nanospheres were prepared using a technique derived from 
a combination of coacervation and emulsion droplet coalescence methods. This approach 
exploits an emulsion as template, in order to obtain nanosized particles, starting from nanosized 
emulsion droplets. A semi-automatic technique, based on a roller pump, was tailored to 
guarantee a high reproducibility to the preparation process, avoiding manual mistakes. Sizes,  
Zeta potential and morphology of nanospheres were characterized by laser light scattering and 
transmission electron microscopy (TEM). The 5-FU interaction with chitosan nanospheres was 
investigated by DSC analysis and FT-IR spectroscopy. The quantitative determination of 5-FU 
was assayed by UV-Vis analysis.  The in vitro release was studied by using multicompartment 
rotating cells with a hydrophilic dialysis membrane. Cytotoxicity of 5-FU loaded chitosan 
nanospheres was evaluated in vitro on HT29 and PC-3 cell lines. The effects of 5-FU loaded 
chitosan nanospheres on adhesion of tumor cells to human umbilical vein endothelial cells 
(HUVEC) were also investigated.  
Results 
5-FU loaded chitosan nanospheres showed a spherical morphology, with a mean diameter of 
about 200 nm, low polydispersity index and a negative zeta potential of about - 6.0 mV. The 
successful interaction between drug and chitosan nanosphere matrix was demonstrated by both 
DSC and FT-IR analyses. The encapsulation efficiency of 5-FU content was about 70%. A kinetic 
study of in vitro release demonstrated that the percentages of 5-FU delivered from nanospheres 
was approx. 10% after 3 hours. The in vitro studies showed that 5-FU loaded nanospheres were 
effective in reducing tumor cell proliferation in a time- and concentration-dependent manner. 5-FU 
nanospheres were also able to inhibit both HT29 and PC-3 adhesion to HUVEC after 48 hours of 
treatment. 
Conclusions 
The incorporation of 5-FU in this purposely tuned chitosan nanosphere system may represent a 
good technique to improve the therapeutic effect and to overcome the drug resistance.  
 


