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Annotations of Doctoral Thesis Topics for Degree Course in 
‘‘Nanotechnology and Advanced Materials’’ 

for the Academic Years since 2019/2020 in English language 

 
Topic: Preparation of coated magnetic nanoparticles for drug delivery 

applications 

Tutor: doc. Ing. et Ing. Ivo Kuřitka, Ph.D. et Ph.D. 

Consultant: Mgr. Jan Vícha, Ph.D: 

E-mail: kuritka@utb.cz 

 
Annotation: 
The fabrication of magnetic nanoparticles (MNPs), which can be used for the delivery of 
chemotherapeutics has attracted considerable attention. MNPs are becoming a cutting-
edge tool in medicine because they can be simultaneously functionalized with 
biocompatible polymers, guided to tumor by a magnetic field, and visualized by magnetic 
resonance imaging (MRI). Coating of MNPs by acidic polysaccharides provide stability 
against aggregation, reduce clearance from body, and provide reactive sites suitable for 
the further binding of drugs or targeting vectors.  
Topic of the Ph.D. thesis will be the preparation of magnetic or superparamagnetic 
nanoparticles and their surface modification by acidic polysaccharides. Initially, synthesis 
of iron oxide MNPs (magnetite, maghemite) will be performed using variety of approaches 
including highly effective microwave assisted solvothermal polyol method and optimized 
to obtain optimal NPs size distribution and dispersion stability. Doping of iron oxide by 
lanthanide ions will be investigated in order to improve their magnetic properties. MNPs 
will be subsequently modified by acidic polysaccharides, including 2,3-dicarboxy cellulose, 
and characterized (FTIR, DLS, SEM, TEM). Their stability with respect to various ionic 
strength will be evaluated by means of variation of hydrodynamic diameter. Prepared 
nanoparticles will be loaded with anticancer drugs such as cisplatin and drug loading and 
release profiles studied. Coated nanoparticles can be modified by biological targeting 
vectors to further increase their tumor targeting capabilities. Prepared drug-delivery 
systems will be tested under in vitro conditions (external collaboration). 
 

Requirements:  

Talented, enthusiastic and motivated candidate with a Masters’ Degree in 
Chemistry/Material Science/Nanoscience and Nanotechnology or related subject areas. 
Good command of English or a potential to the improvement.  
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