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Schemes

Development of the Material science of

nanostructures and nanotechnologies alongside with

biomedicine makes necessity in the creation of new kind

biocompatible materials that are characterized by relevant physical

and chemical properties. Coating of magnetic nanoparticles by

precious metals, especially gold and silver, leads to their

stabilization in corrosive biological media [1]. What is more, gold

and silver nanoparticles provide plasmonic properties and could be

used for signal enhancement in Raman Spectroscopy.

Silver nanoparticles have been proven to be very good

candidates for applications in catalysis, photocatalysis and various

plasmonics devices, for example in sensors utilizing surface-

enhanced Raman scattering (SERS) effect [2].

Experimental results

Iron nanoparticles were decorated with silver nanoparticles (1

table), they were characterized using UV-Vis (1 figure) and Raman

spectroscopies (2 figure).

Conclusions

1. Magnetic iron nanoparticles decorated by silver were prepared

in an open system at room temperature through the two-step

reduction technique (with PEI).

2. Decorated nanoparticles were characterized using UV-Vis

spectroscopy.

3. Decorated nanoparticles could be used for signal enhancement

in Raman spectroscopy.

1) Magnetic iron nanoparticles was synthesized without polyethylene glycol.

Magnetic iron nanoparticles 10 mg / ml and polyethyleneimine (PEI) 8 mg / ml

was mixed. The solution was kept in the ultrasonic cleaner for 2 hours. Later

washing with water three times. Iron nanoparticles was mixed with silver

nanoparticles and water, solution kept on the ultrasonic cleaner for 20 minutes

and washed with water three times.

2) Magnetic iron nanoparticles was synthesized with polyethylene glycol. Iron

nanoparticles was mixed with silver nanoparticles and water, solution kept on the

ultrasonic cleaner for 20 minutes and washed with water three times.
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2

MgNP – magnetic iron nanoparticles; AgNP – silver nanoparticles; 4 MBA – 4-mercaptobenzoic acid.

1 fig. UV –Vis spectroscopy characterization 

2 fig. Raman spectra of bare magnetic nanoparticles (black); Magnetic nanoparticles 

decorated with silver (red) and magnetic nanoparticles decorated with silver and 

applied on analyte: mercaptobenzoic acid (blue). On MgNP+AgNP some carbon 

contamination is visible, that shows silver to attract some materials from surrounding. 

However, after analyte molecule is present, no contaminatios is seen.

Name

Reaction 

with PEG

Tempera

-ture, ° C

Time, 

min 

Decorated by 

silver

MgNp038 - 220 30 -

MgNp050 + 200 90 +

MgNp051 - 200 90 +

MgNp072 + 200 30 +

MgNp075 + 220 8 -

MgNp079 + 230 5 +

MgNp081 + 250 8 +

MgNp094 + 250 1 +

MgNp100 - 250 2 +

MgNp101 - 250 2 +

MgNp105 - 250 8 -

MgNp108 - 250 1 -

1 table. A series

of syntheses

with and without

PEG were

performed at

skirt

temperatures

and different

times and

particles,

nanoparticles

were decorated

by silver

nanoparticles


