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Abstract

Introduction: In recent years, nanotechnology has become a platform for the expansion of many
sciences. The science of Nanopharmaceutics in pharmaceutical science has also been of no
exception. Non-invasive diagnosis and destruction of cancer tumors by gold nano-particles in
animals, has been successfully performed. Diagnosis of biological molecules, drug delivery,
medical diagnostics with fluorescence labeling, protein tracking and traceability of pathogens,
tissue culture engineering, separation and purification of cells and biological molecules,
intracellular gene delivery to the nucleus of the cell and the exploration of DNA structures are
other results of the gold nanoparticle manipulations. Selenium plays a recognized role in the
body's enzymatic system and has an important antioxidant role. Selenium, along with vitamin E,
is used as an antioxidant to prevent the damaging effects of various tissue metabolites. Some
applications of the silver nanoparticles include its use in transparent sunscreens, creams, wound
healing creams, toothbrushes and toothpastes. The present study started at early 1392 with the
goal to produce nanoparticles of gold, selenium, and silver using water-soluble plant products. It

used environmentally compatible methods.

Methods: In this study, the biosynthesis of gold, silver and selenium nanoparticles was
performed by green chemistry with the screening of 37 specimens of plant organs. Of the plants
whose evaluation results were positive and not previously reported, two plants were selected for
each nanoparticle, and subsequent studies focused on them. As the primary indicator, the color
change of the suspension was evaluated quantitatively. Then, the characteristics of nanoparticles
via Transmission electron microscopy, Scanning electron microscopy, Dynamic Light Scattering,
UV-Vis Spectroscopy and Energy Dispersive Spectroscopy were evaluated. In Vitro separation
of gold nanoparticles from human blood plasma under a magnetic field was investigated.
Biosynthesis of selenium nanoparticles was also carried out using the bread yeast,

Saccharomyces cerevisiae.

Results: The selected plants for instrumental studies included: fruit of Areca sp., Arecaceae, and
trunk peel of Juglans regia, Juglandaceae; in biosynthesis of gold nanoparticles, fruits of Atropa
belladonna, Solanaceae and flowers of Rosa gallica, Rosaceae; in the biosynthesis of selenium
nanoparticles and gum of Alhagi camelorum, Papilionaceae, and roots of Pastinaca sativa,
Apiaceae, in biosynthesis of silver nanoparticles. UV-Visible spectra in 300 to 650 nm, revealed
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that the absorption peaks of gold nanoparticles are in the range of 530-540 nm, and in silver
nanoparticles were in the range of 430-435 nm. Selenium nanoparticles lacked any peak. In
evaluating the hydrodynamic dimensions of nanoparticles with the DLS method, except for
selenium nanoparticles derived from aqueous extract of plants and flowers of R. gallica, and
silver nanoparticles drived from gum extract of A. camelorum, which had nanoparticle sizes
above 100 nm, the remaining nanoparticles drived from selected plants, had diameter sizes below
100 nm. Due to the presence of impurities in nanoparticles, in electro-micrographs, water-soluble
plant impurities caused the dust clouds and the dark background of the images. Perhaps in the
future, removal of soluble impurities by use of deionized water having zero electric conductivity
and dialysis of samples in such water, would lead to obtaining better images. Elemental spectral
analysis with EDX technique revealed the weight percentage of elements in the studied samples.
The gold nanoparticles obtained from the aqueous extract of Areca sp. and J. regia, had 90.65%
and 86.7%; selenium nanoparticles derived from A. belladonna and R. gallica, had 77.85% and
54.44% and silver nanoparticles obtained from A. camelorum and P. sativa had 91.77% and
90.53% weight percentages, respectively. In search for the effect of magnetic field, gold
nanoparticles began to precipitate from the blood plasma after two hours and their precipitation
completed eight hours afterwards. Gold nanoparticles did not sediment from blood plasma that
was not exposed to the magnetic field. This study was performed in three replications in which,

the results of all were identical.

Conclusion: The green-chemistry method used in this study for biosynthesis of three
nanoparticles of gold, selenium, and silver has several advantages such as: environmental
compatibility, cheapness, speed and simplicity of the production. These criteria are desirable
characteristics for biosynthesis of such nano particles for use in pharmaceuticals in cosmetic
products and their application in Nanopharmaceutics. However; futureistic goals for their mass
production include optimization of all affecting factors such as extraction technique,

temperature, ionic concentration, mixing ratios, time . . .

Keywords: Nanopharmaceutics, Nano gold, Nano selenium, Nano silver, Green Chemistry.
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