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Abstract

Our work is aimed to review some chemical and biological
synthesis methods for selenium and gold nanoparticle
fabrication.  Physico-chemical  characterization  of
nanoparticles was performed by electron microscopy
(TEM/SEM), FTIR spectroscopy, X-rays diffraction pattern
(XRD), Dynamic Light Scattering (DLS) and Zeta potential
techniques. Recent results referring to biological and
medical applications of selenium and gold nanoparticles are
referring to: 1) Developing polymeric microparticles for
controlled nano-selenium delivery; 2) Developing
functional food based on nano-selenium annihilating the
toxic effects induced by heavy metals; 3) Nanoselenium
coating on titanium mesh for cranioplasty; 4) Biosensor
based on gold nanoparticles and graphene for routine
clinical analysis.

1. Introduction

It is widely accepted that selenium, an essential
trace element, is necessary to correct and improve
organism’s functions, being a constituent of one of the
main antioxidative enzymes- glutathione peroxidase.
Moreover, one of the most important applications of
selenium nanoparticles is its chemo-preventive property, by
immunological stimulation [1,2]. Biosynthesis of Se-
nanoparticles can be performed using various biomaterials
like bacteria, fungus, algae, and plants, by eco-friendly and
potentially economically viable ‘green’ synthesis route
towards synthesis of red elemental selenium [1]. Synthesis
of elemental nano-selenium employs the reduction of a
selenium salt with a reducing agent, usually in the presence
of a stabilizing agent to prevent the clusters of selenium
atoms from growing and to obtain stabilized nanoparticles
in colloidal suspension. On the other hand, gold
nanoparticles (AuNPs) are intensively used tools for the
electrochemical  biosensors design due to their
advantageous properties such as: immobilization of
biomolecules preserving their biological activity and
efficient conducting interfaces with electrocatalytic ability
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[3]. Gold nanoparticles (AuNPs) are obtaine
electrochemical reduction of HAuCls and then attache
graphene surfaces, due to their excellent conductivity,
order to improve the bioelement immobilization by sp
reaction with thiol (-SH) groups.

2. Experimental Procedure

Selenium nanoparticles were produced by diffes
approaches:
1. Chemical synthesis, using NaHSeO; and diffe
biological reducing agents such as lactose, gluc
fructose, amidon.
Biological synthesis using Lactobacilus Casei
fermentation procedure.
Gold nanoparticles (AuNPs) were obtained
electrochemical reduction of HAuCly and
electrochemically attached to graphene surfaces, in ord
establish a nanoplatform for biomolecules immobilizati
Physico-chemical and morphological characterization
nanoparticles was performed using (TEM/SEM), FTI
spectroscopy, X-rays diffraction pattern (XRD), Dynans
Light Scattering (DLS) and Zeta potential techniques.

3. Results and Discussion

Different formulations were prepared, based
alginate and alginate/chitosan as controlled deli
matrices for nano-selenium and their delivery effici
was evaluated in simulated gastrointestinal fluids.
results demonstrated that nano-Se release depends upon t
nature of the polymer matrix as well as pH of the me
alginate/chitosan being a convenient matrix to be used
selenium delivery in duodenum, caecum, and colon.

Another application was related to selen
nanoparticles uptake by vegetables (Broccoli sprouts
order to improve nutritional properties (biofortificat
The effective uptake of nanoparticles was
demonstrated by FTIR spectroscopy and Hyperspe
Microscopy.
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SEM image of SeNps produced by biological
ing Lactobacilus Casei in a fermentation
(left). b) Gold nanoparticles attached to graphene
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3D image of SeNPs obtained by chemical

erspectral microscopy image of SeNps in the
oli sprouts (a) and characteristic spectrum of
les (red) and vegetal tissue (green).
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Nano selenium coating was also performed on the surface
of titanium mesh, in order to improve healthy bone cells
adhesion, in cranioplasty. Three different synthesis route
were investigated, in an optimization procedure, using
different reducing agents: fructose, glucose, amidon.

On the other hand, the judicious choice of the
nanomaterials modifiers is an important step for the
improvement of any sensor sensitivity especial by

" enhancing the electrochemical surface area. The graphene

oxide synthesis, followed by its reduction, and then AuNps
immobilization on the surface, are the main steps in
production of novel biosensor designed to rapid detection
of some molecules in biological flYids.

3. Conclusion

By presenting our recent results, we pointed out some of
the novel applications of selenium and gold nanoparticles
in the field of biology, biomaterials, and biosensors.
Further investigations are planned related to production of
nanocarriers for cancer-targeted drug delivery, and
miniaturization of biosensors for rapid detection of
molecules in blood.

Acknowledgment

We acknowledge the financial support from UEFISCDI
(Romanian National Authority for Scientific Research and
Inovation), project number PN-III-P2-2.1-PED-2016-1846.
We also appreciate the technical support from dr. Baris
Yavas and Hiiseyin Sezer in recording SEM images.

References

[1] S. Cavalu, J. Prokisch, V. Laslo, S. Vicas, Preparation,
structural characterisation and release study of novel hybrid
microspheres entrapping nanoselenium, produced by green
synthesis, IET Nanobiotechnology, 11/4 (2017) 426-432.

[2] B. Bigliardi, F. Galati, Innovation trends in the food
industry: the case of functional foods, Trends Food Sci
Technol, 31 (2013)118-29.

[3] Z. Zhu, On overview of carbon nanotubes and
graphene for biosensing applications, Nano Micro Lett, 9,
25 (2017) DOI 10.1007/s40820-017-0128-6.




