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ABSTRACT 

  

The development of the novel electrochemical enzyme sensor based on hybrid Double-walls 

carbon nanotube/Graphene (DWCNTs/Gr) film was reported in this paper. The hybrid 

DWCNTs/Gr was synthesized by thermal chemical vapor deposition method and was transferred 

on the surface of electrochemical electrode. The urease enzyme was immobilized on the surface 

of hybrid film by cross-linking method via glutaraldehye. The electroactivity of the urease sensor 

was investigated by CV spectrum, SWV spectrum and Kevin-Probe Force method. Based on the 

inhibition reaction of carbaryl with urease enzyme, the concentration of carbaryl pestice was 

determined by the change of output current of developed sensor. The obtained results showed 

that sensitivity as 0,96 mA/ppb with LOD as 0.2 ppb in range from 0-10 ppb. These results open 

up the paths for developing the label-free electrochemical sensor for environmental monitoring. 

Keywords: Enzyme sensor, urease, DWCNTs, Graphene, carbaryl. 
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ABSTRACT 

  

In this work, facile two-step approach to synthesizing Fe3O4@Au core-shell hybrid nanoparticles 

(HNPs) by thermal decomposition method for dual-mode magnetic resonance (MR) and 
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computed tomography (CT) imaging applications is reported. Based on obtained Fe3O4 high 

degree of crystallization nanoparticles with uniform particle size used as seeds, we fabricated 

core-shell Fe3O4@Au hybrid nanoparticles (HNPs) with an average size less than 20 nm, 

monodispersity. MR and CT imaging data reveal that the formed Fe3O4@Au HNPs have a 

relatively high r1, r2 relaxivity (4.26 mM-1s-1 and 116.08 mM-1s-1 in PBS, respectively) and good 

X-ray attenuation property, which enables their uses as contrast agents for MR imaging and CT 

imaging in clinical. In-vivo test result in mouse shows that the materials can be used as contrast 

agents for MR and CT imaging of liver and CT imaging of heart of mouse. The Fe3O4@Au 

HNPs developed via the facile two-step approach may have promising potential for the dual-

mode MR/CT imaging of different biological systems. 

Keywords: Iron oxide nanoparticles, gold nanoparticles, thermal decomposition synthesis, dual 

mode, magnetic resonance imaging (MRI) and computed tomography imaging (CT). 
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ABSTRACT 

  

In this paper, the octagonal magnetic nanoparticles (oct-MNPs) was functionalized and applied 

for determine the CEA cancer marker by using the planar Hall sensor. The oct-Fe3O4 

nanoparticles were synthesized by polyol method via the reduction of a-FeOOH solid precursors 

in EG containing 12 % volume water at 200 oC for 48h. The Fe3O4 particles was functionalized 

by chitosan with the assistance of ultrasonication for 1h. The CEA-antigen was immobilized on 

the surface of oct-Fe3O4 nanoparticles. The FESEM image and DLS results shows that the size of 

Fe3O4 nanoparticles with chitosan films about 100 nm. The PDMS microfluidic was integrated 

with a planar Hall sensor to determine the magnetic signal of functionalized oct-MNPs. The 

number of CEA marker was detected by the change of the output signal of employed system. The 

obtained results showed that the developed sensor has linearly responded with CEA marker 

concentration with LOD as 6,7 mg/mL in range from 0-100 mg/mL. 
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