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ABSTRACT

Nanotechnology (NT) is a field that is mushrooming, making an impact in all spheres of
human life. Presently available literature revealed that the NP synthesis using medicinal plants,
microorganisms and algae and others as source has been unexplored and underexploited. NT is very
important in developing sustainable technologies for the future, for humanity and the environment.
The development of green processes for the synthesis of NP is evolving into an important branch
of nanotechnology. Natural sources of nanoparticles include fires and volcanic eruptions. The
nanotechnology have short to long term uses like environmental pollution cleanup, efficient and
safe drug delivery mechanisms with less side effects, developments in information technology, self-
cleaning window glass , ‘smart’ fabrics which adjust to suit the temperature. Plant mediated synthesis
of metal nanoparticles is gaining more importance owing to its simplicity, rapid rate of synthesis of
NP of attractive and diverse morphologies and elimination of elaborate maintenance of cell cultures
and ecofriendliness. It has many advantages such as, ease with which the process can be measured
up, economic viability and etc. Presently, the researchers are looking into the development of cost-
effective procedures for producing reproducible, stable and biocompatible metal NPs.
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INTRODUCTION Nanotechnology is a field that is vast in making an

impactin all fields of human life. Nano-biotechnology

The word “nano” is used to indicate one  can be used as alternative for chemical and physical

billionth of a meter or 10 -9. Nanoparticles are  methods of nanoparticles synthesis. Nano science
clusters of atoms and their size from 1-100 nm.  and nanotechnology began in late 1959 with a talk
“Nano” is a Greek word meaning extremely small.  entitled “There’s Plenty of Room at the Bottom” by
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physicist Richard Feynman at an American Physical
Society conference, held at the Cal Tech. The term
Nanotechnology (NT) was coined by Professor Norio
Taniguchi of Tokyo Science University in the year
1974. Nanoparticles (NP) attract greater attention
due to their various applications in different fields
including “nanomedicine”. NPs can be broadly
grouped into two, namely, organic nanoparticles
which include carbon NPs where as some of the
inorganic nanoparticles include magnetic NPs, noble
metal NP (like gold and silver) and semi-conductor
nanoparticles (like titanium oxide and zinc oxide).
Metallic nanoparticles are most promising and
remarkable biomedical agents. Silver, Aluminum,
Gold, Zinc, Carbon, Titanium, Palladium, Iron and
Copper have been routinely used for the synthesis
of NPs. Metal nanoparticles are of use in various
catalytic applications, electronics, biology and
biomedical applications, material science, physics,
environmental remediation fields 2. In modern
Nanoscience and nanotechnology the production of
nanomaterials with the preferred quality is one of the
most stimulating aspects. Materials at the nanometer
dimension are not new. NPs are common in nature,
for example, life depends on many nanoscaled
objects, including proteins, enzymes and DNA, and
nanosized particles occur naturally in the atmosphere.
Natural sources of nanoparticles include fires and
volcanic eruptions. The nanotechnology have short to
long term uses like environmental pollution cleanup,
efficient and safe drug delivery mechanisms with less
side effects, developments in information technology,
self-cleaning window glass , ‘smart’ fabrics which
adjust to suit the temperature. Plant and plant-derived
materials for biosynthesis of metal nanoparticles
mechanisms of metal ions uptake and bioreduction
instigated by scientists around the globe *'8.Some
of these technologies have already been adopted.
Scientists are looking for longer-term applications
including design of additional ‘smart’ materials such
as food packaging which changes color when the
‘use by’ date of its contents expires. NT is important
in developing sustainable technologies for the future,
for humanity and the environment. There is a growing
need to develop environmentally friendly processes
through green synthesis and other biological
approaches.

Importance of the study
Presently available literature revealed that
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the metal NPs synthesis using plants, microorganisms
and algae as source has been unexplored and
underexploited. Resistance to antimicrobial agents
by pathogenic bacteria has emerged in recent years
and is a major health problem. The development of
green processes for the synthesis of NP is evolving
into an important branch of green nanotechnology.
Plants have evolved in the presence of natural
nanomaterials. However, the probability of plant
exposure to nanomaterials has increased to a greater
extent with the ongoing increasing production and
use of engineered nano materials in a variety of
instruments and goods. Plant mediated synthesis
of metal NPs is gaining more importance owing
to its simplicity, rapid rate of synthesis of NP of
attractive and diverse morphologies and elimination
of elaborate maintenance of cell cultures and
ecofriendliness.

Significance and synthesis of NPs particles

They life span of metal nanoparticles and
speed up the rate of synthesis in comparison to
microorganism’s .Depending on the origin we can
distinguish three types of NPs: natural incidental
and engineered. Natural NPs have existed from
earth formation and still occur in the environment
in volcanic dusts and mineral composites. The
general procedure using plants to produce metallic
nanoparticles employs the dried biomass of the
plants and a metallic salt, as bioreducing agent
and precursor, respectively. The medicinal and
preservative properties of silver have been known
for over 2,000 years. It is a rare, but naturally
available, slightly harder than gold and very ductile
and malleable. Utilization of nontoxic chemicals,
environmentally benign solvents, and renewable
materials are some of the key issues that merit
important consideration in a green synthetic strategy.
Nanoparticles can be synthesized using different
biological materials

Green synthesis can also use other
procedures to produce NPs “*3AgNPs of many
different shapes (spherical, rod-shaped, truncated,
triangular nanoplates) were developed by various
synthetic methods.

Factors Affecting Biosynthesis of
Nanoparticles
Almost all properties of nanoparticles
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Plants
Ananas comosus'®
Banana peeP°

Chrysanthemum morifolium Ramat!

Chrysopogon zizanioides*
Cylindrocladium floridanum??
Eucalyptus chapmaniana®
Euphorbia hirta®

Gloriosa superba L.2¢
Leucas aspera®

Mimusops elengP®

Morinda citrifolia®®

Nelumbo nucifera®

Ocimum sanctum®!

are due to their small sizes. The small size of
nanoparticles implies that they could get close to
a biological target of interest.Synthesis of nano
materials with the required quality and desired
properties are one of the important issues in present
greennanotechnology. Different kinds of NPs can be
successfully synthesized by traditionally chemical
and physical methods. The three main steps in
the preparation of nanoparticles that’s of green
chemistry perspective are the choice of the solvent
medium used for the synthesis, benign reducing
agent, and nontoxic material for the stabilization
of the NPs. The important in Synthesis of nano
particles is the capping material used to protect
its surface. Temperature plays an important role to
control the aspect ratio and relative amounts of gold
nanotriangles and spherical nanoparticles. P" of the
medium also influences the size of nanoparticles at
great concern. Other than P" and temperature other
factors like concentration of extract also play role
in NP synthesis and reduction process of ions into
metallic nano.

For stabilization of small particles, the
use of polymers, phospholipids, triblock polymers,
ligands, solid matrix and surfactants has also
been recommended %+%°. Stabilizers are available
for the stabilization of NPs in solution; these are
associated with some demerits ©.The preparation
of nanomaterials in green solvents, such as water
61 and other non-toxic solvents are now a day’s very
popular.

Characterization of NPS
Characterization of nanoparticles is
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Phoenix dactylifera L. %
Pinus eldarica®®
Salicornia brachiata®
Sida acuta®

Solanum trilobatum?®®
Tephrosia purpurea®
Tribulus terrestris®®
Algae

Sargassum muticum®®
Chlamydomonas reinhardtii*®
Fungi

Epicoccum nigrum*!
Neurospora crassa*

important task to understandand control over
nanoparticles synthesis and applications and it
can be done using developed and sophisticated
techniques such as transmission and scanning
electron microscopy (TEM, SEM), atomic force
microscopy (AFM), dynamic light scattering (DLS),
X-ray photoelectron spectroscopy (XPS), powder
X-ray diffractometry (XRD), Fourier transform infrared
spectroscopy (FTIR), and UV-Vis spectroscopy.
Gold NPs €28 Palladium (Pd) NPs are characterized
by X-Ray Diffraction (XRD), UV-Vis Spectra, TEM,
FTIR®, Silver NPs used TEM, EDAX, Selected Area
Diffraction Pattern (SAED) and High Resolution
Transmission Electron Microscopy (HRTEM)
656667 Magnetite NPs XRD, FT-IR , SEM ¢ Zinc oxide
(Zn0O) %,Iron oxide™,Ag, Au and Pt 7.

Separation and purification of NPS

Capillary magnetic field flow fractionation
(MFFF), HPLC, size exclusion chromatography
and another important approach is centrifugation is
used widely in colloid science now. Electrophoresis
(GE) also can be used to separate polymer-coated
spherical, rod-shaped, and triangular gold and silver
nanoparticles, and Membrane Gltration.

Applications

Nanotechnology is a field that is
mushrooming, making an impact in all spheres
of human life. During the current scenario
nanotechnology motivates progress in all sphere
of life, hence biosynthetic route of nanoparticles
synthesis will emerge as safer and best alternative
to conventional methods. Though various biological
entities have been exploited for the production of



1592

nanoparticles, the use of plants for the facile robust
synthesis of nanoparticles is a tremendous. Toxicity
of silver and other NPs are not fully understood
even it is using from long time. Very recently,
nanoparticles have gained significance in the field
of Biomedicine. Plants and plant extracts can be
effectively used in the synthesis of gold AgNPs and
others as a greener route. Shape and size control
of nanoparticles is easily understood with the use of
plants. The nanoparticles extracted from plants are
used in many applications for benefit of humans. It
has applications degradation of organic pollutants
72 bioremediation systems 7%, brain cancer 74,
colorimetric sensor 7578, cytotoxicity 77, drug delivery
7879 Several researchers are designed variety of
delivery vehicles based on different nanomaterials,
such as polymers 80, dendrimers 81, liposomes
82 nanotubes & and nanorods &, antioxidant,
antimicrobial and cytotoxic activities85, Targeted
Fluorescence and Photoacoustic Bio-imaging 8¢,
optical enhancing and antibacterial properties &,
Haemocompatibility ®, biomedical applications89,
theranostic applications90, Anti-metastatic °1,
Biogenic nanoparticles: copper, copper oxides,
copper sulphides, complex copper nanostructures
and their applications®, cell imaging and drug
delivery®®, scenario modelling ®, biodiesel
production®, cancer therapy®, agriculture®,
optical sensor for ammonia detection °, Catalytic
degradation of organic dyes®, oxide nanosheets
for enhanced catalytic applications'®.The Green
chemistry synthetic route can be employed for
both silver and gold silver nanoparticles synthesis.
Among the AgNPs, the biological organisms such as
bacteria, fungi and yeast or several plant biomassor
plant extracts have been used for nanoparticles
synthesis used for a number of applications from
electronics and catalysis to biology.

VADLAPUDI et al., Orient. J. Chem., Vol. 29(4), 1589-1595 (2013)

CONCLUSIONS

The “green” route for nanoparticle (Np)
synthesis is of great interest due to eco-friendliness,
economic prospects, and feasibility and wide range
of applications in nanomedicine, new category
catalysis medicine, nano-optoelectronics, etc. it is a
new and emerging area of research in the scientific
world, where day-by-day developments is noted in
warranting a bright future for this field. this green
chemistry approach toward the synthesis of Ag,
AuNps and others have many advantages such
as, ease with which the process have economic
viability, etc. it was concluded that biological
mediated synthesis of AgNps possesses potential
antimicrobial, anticoagulant activity, and anticancer
activities. The characterization analysis proved that
the particle so produced in nano dimensions would
be equally effective as that of antibiotics and other
drugs in pharmaceutical applications. The ongoing
research efforts are focussed on evaluating the safety
of nanomedicine and formulating the international
regulatory guidelines for the same, which is critical
for technology advancement. With vast technology
push, there are many challenges head that need
to be understood and solve in order to make the
NP-based products commercially viable. Presently,
the researchers are looking into the development of
cost-effective procedures for producing reproducible,
stable and biocompatible metallic NPs from
bioresources.
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