
 

 

 

 

- Master Thesis for 6 months - 

Microfluidic synthesis and functionalization of magnetic nanoparticles as multimodal probe 
with diagnostic relevance 

In nanomedicine, magnetic nanoparticles (MN) have a tremendous potential cause by their low tox-
icity, superparamagnetic properties and simple separation technology.1 Magnetite (Fe3O4) and Ma-
ghemite (γ-Fe2O3) attracted much attention in diagnostics and therapeutics.2 Recently, by synthesis 
of MNs in microfluidics via continuous and segmented flow modes, we found an improvement of 
quality as compared with batch process. However, further efforts are required to reduce the size 
and size distribution of the particles. Beside strong magnetic properties, the functionalization with 
fluorescent dyes for imaging of cell uptake (particle tracking) and a biomarker for labeling of dis-
eased cells (cancer, platelet dysfunction) via microfluidics is highly challenging.  

Aim of the master thesis: 

Based on synthesis protocols with batch and microfluidics the first part is the generation of MN with 
carboxymethyl-dextran and chitosan with the variation of reaction parameters to reduce size and 
improve the magnetic properties as well as biocompatibility. The MN quality will be proved via blood 
platelet labeling. The second part is the covalent coupling with different fluorescent dyes to track 
MN labeled breast cancer cells and blood platelets.  

Work packages of the master thesis 

 Microfluidic synthesis of different coated MN at different reaction conditions. 
 Coupling of the MN with different fluorescence dye for particle tracking. 
 Physicochemical characterization of the synthesized MNs by dynamic light scattering (DLS), 

confocal scanning electron microscope (CLSM) and in-situ infrared-spectroscopy (FT-IR)  
 The magnetic properties included transmission electron microscopy (TEM), magnetic particle 

imaging (MPS, relaxivity) and x-ray based characterization (XPS) will be realized with collab-
orators (University of Mainz and nanoPET GmbH, Berlin). 

Profile of qualification and further requirements 

Student of chemistry, biology, biochemistry or biotechnology with a strong tendency to work with 
technical platforms and nanoparticles are encouraged to apply. Deadline for the application is 
31.03.2021. It is possible to be financed by iba. 

Contact 

Dr. Jörg Schemberg  
Department Bioprocess Engineering 

Tel.: 03606-671-440  
Fax: 03606-671-200 
Mail: joerg.schemberg@iba-heiligenstadt.de 
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