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Ferromagnetic nanoparticles are covalently modified in order 

to enhance the dispersion stability as well as the antifouling 

properties. Insertion of an azide moiety allows “click”-

reaction of a relevant tag molecule. This and the high 

saturation magnetization of the presented nanocomposite 

offer a promising platform for magnetic biosensors. 
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Scheme 1: Covalent functionalization of carbon coated cobalt nanoparticles. 

Diazonium chemistry and amidation were used to generate C/Co@initiator (1) 

for SI-ATRP of 3-sulfopropyl methacrylate potassium salt (SPM, 2) to yield 

C/Co@pSPM (3). Glycidyl methacrylate (GMA, 4) was copolymerized to 

C/Co@pSPM (3) to obtain C/Co@pSPM-b-pGMA (5). Azide functionality was 

introduced by epoxide ring-opening to yield C/Co@pSPM-N3 (6). Different 

molecules obtaining a propargyl group (7) can be coupled to the magnetic 

nanoparticles by copper-catalyzed-azide-alkyne cycloaddition (CuAAC) to obtain 

C/Co@pSPM-clicked (8). Catalytic system: copper(II)bromide (CuBr2), 2,2’-

bipyridine, L-ascorbic acid. 

Fig. 1: Carbon content increase after SPM polymerization measured by elemental 

microanalysis and colloidal size in water measured by sedimentation analysis 

using analytical centrifugation of C/Co@pSPM (3) containing different amounts 

of SPM units per ATRP initiator. It is clearly observable that colloidal stability 

correlates with polymer chain length. Colloidal stability is reached at a chain 

length of about 6 SPM units per ATRP initiator. 
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Fig. 2: Scanning transmission electron micrographs (STEM) of (a) non-

functionalized C/Co and (b) C/Co@pSPM-clicked (8). The coated nanoparticles 

show clear separation of the individual nanoparticles. The transmission electron 

micrograph (TEM) of C/Co@pSPM-clicked (8) (c) shows again the separation as 

well as the polymer layer surrounding the metal core. Nanopowder of 

C/Co@pSPM (3) is shown in (d). 

 
Fig. 3: Stability test of dispersions of non-functionalized C/Co-nanoparticles (a), 

C/Co@pSPM (3) (b) and positively charged pMAPTAC coated C/Co- 

nanoparticles
13

 (c) in different media at a concentration of 1 mg/mL. The non-

functionalized particles completely settled after 1 h while the nanoparticles 

containing covalently coated negatively charged polymer (3) still form stable 

dispersions after 48 h in all media. Poly[3-(methacryloyl amino)propyl] 

trimethylammonium chloride (pMAPTAC) coated particles show enhanced 

stability in water but lack this stability in buffer and cell-medium. 

Fig. 4: Saturation magnetization (black) and zeta potential (grey) of non-

functionalized C/Co nanoparticles, C/Co@pSPM (3), C/Co@pSPM-N3 (6) and 

different commercially available reference materials (plain iron oxide 

nanoparticles (Fe3O4), dextran-coated iron oxide nanoparticles (Fe3O4-dextran) 

and carboxylic acid functionalized iron oxide nanoparticles (Fe3O4-COOH)).  
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