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The sensitivity of magnetic resonance imaging (MRI) can be significantly enhanced by 
using contrast agents and over the years, super paramagnetic iron oxide nanoparticles (SPIONs) 
have gained considerable attention as an MRI contrast agent due to their unique magnetic 
properties. Before SPIONs may be used in a biological environment they must overcome several 
challenges including, being stable to aggregation and organ targeting. By using a modified 
chitosan amphiphilic polymer we were able to formulate SPIONs into highly ordered clustered 
nanoparticles. This study evaluates the suitability of the nano-clusters as negative MRI contrast 
agents. Transmission electron microscope (TEM) images were collected using a FEI CM120 
BioTwin (Ex. Philips, Eindhoven, Netherlands). Stability was monitored via 1,10-phenanthroline 
iron quantification assay and ICP-AES (Varian 720, Agilent, UK). Hydrodynamic size and zeta 
potential was measured using a Malvern Zetasizer 3000HS (Malvern Instruments, UK). MRI T1 
and T2 mapping was performed using 1T bench top MRI scanner (ICONTM, Bruker, UK). The size 
and morphology of the nanoparticles was investigated using dynamic light scattering (DLS) and 
TEM and show that the nanoparticles cluster together within the amphiphilic polymer to create 

ordered “raspberry” like nanoparticles which have a positive surface charge (+24.4 1.5) mV in 
neutral conditions (pH 7.0).  Colloidal stability was investigated in a variety of aqueous solutions 
(H2O, 0.9% NaCl, 5% Dextrose, 1X PBS and 50% rat plasma) demonstrating favourable stability in 
all aqueous environments. Relaxometry has shown that these polymeric nanoparticles do 
significantly increase the spin-spin relaxation of water protons in their vicinity overall, proposing 
that these nanoparticles will act as an effective MRI contrast agent (r2/r1 of 79.1). The work 
presented here clearly demonstrates that a positively charged chitosan based SPION has been 
prepared using the process of self-assembly and that these nanoparticles may be used as a 
negative MRI contrast agent. 
 

 

 


