
 

Targeted Drug Delivery Applications of Magnetic Nanoparticles 

Farhad Ghanizadeh Gerayeli 

 

Department of Medical Nanotechnology, School of Advanced Medical Sciences and 

Technologies, Shiraz University of Medical Sciences, Shiraz, Iran 

Abstract: 

A MNPs have been regarded as a novel candidate in biomedical research with special emphasis on 

magnetic-mediated drug delivery to the cancer tissues as a result of their small size and magnetic 

properties [1]. Furthermore, the surface of MNPs can be functionalized with different ligands for 

targeted drug delivery applications [2, 3]. In previous studies, it could be shown that this drug 

delivery system can cause complete tumor remission in tumor-bearing rabbits [4, 5-7]. In addition, 

the applied dose of the drug could be diminished to 20 % of the regular systemic dose. Tumor 

remission was achieved without any negative side-effects, which are common after regular cancer 

chemotherapy (Figure 1). 

 

 

 

 

 

 

 

Figure 1. Chemotherapeutic treatment with magnetic drug targeting on tumour-bearing rabbits. 

Complete tumour remission could be achieved with only 20 % of the regular systemic dose: 

therapy group, n= 5; control group, n= 2 [4]. 

 



X ray-tomography pictures show the iron oxide nanoparticles after magnetic drug targeting in the 

vascular system of the tumour (Figure 2). 

 

 

 

 

 

Figure 2. X-ray picture of a VX2-tumour tissue sample embedded in paraffin after 

magnetic drug targeting (MDT). The nanoparticles are visible in the vascular system of the 

tumour [8] 

In our study, the corresponding histological cross sections show the nanoparticles after intra-

arterial application in the vascular system of the tumor (Figure 3). 

 

 

 

 

 

 

 

 

 

 

Figure 3. (a) VX2-tumour tissue after magnetic drug targeting embedded in paraffin. (b) 

Synoptic picture of the corresponding histological slide stained with Prussian blue. The 

nanoparticles are visible as blue pigment in the vessels of the tumour [8]. 
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