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I I Abstract:

The formation and application of materials which belongs to elements be present at the
nanoscale and by resolution up to the size of 100 nm and hence referred as nanotechnology.
Nanotechnology includes magnetic, electrical and optical activity with consideration to
fundamental actions at the sub-molecular and molecular level. It contain the affinity to make
revolution in a sequence of biotechnology and medical apparatus and processes, because of
the reason that they are, cheaper, portable, easier and safer to manage. They are very
beneficial for various determinations like medical handlings, used in numerous divisions of
production of industry like oxide and solar fuel batteries for the purpose of storing the energy,
in wide-ranging combination into various resources of day to day use like clothes,
bactericidal and electronic, optical devices, catalytic, biological labelling, cosmetics, sensor
technology, and dealing with certain cancers. It also concerned significant responsiveness in
developing years in line for to their possessions for example, high resistance, and
antibacterial activity to oxidation as well as in elevation thermal conductivity. It can be
synthesized both chemically and biologically. This study presents discussion about the
nanotechnology and nanoparticles along with their types and synthesis.
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Introduction

In 1959, Richard Feynman was the first person who
talked about nanotechnology which numerous years
after encouraged theoretical fundamentals of
nanotechnology. Nanotechnology includes synthesis
and development of various nanomaterial which
refers to an emerging field. The particles range from
1-100 nm in size and can differ from the crowd of
materials is called nanoparticles. Nowadays, there
are so many metallic nanomaterial are being
manufactured by the use of magnesium, titanium,
zinc, gold, alginate, copper and silver.
Nanotechnology impacts on  human life.
Nanoparticles are responsible for numerous methods
such as medicinal treatment, being used in many
branches of industry including oxide and solar fuel
batteries for the purpose of storing energy and to
extensive combination into varied resources of day
to day utilizes like clothes and cosmetics.

Nanoparticles

Since ancient times, nanoparticles are being used in
medicine and ceramic. There are many ideal methods
of synthesizing the nanoparticles. Many aspects such
as neural pH, low cost and environmental friendly
fashion are involved in the combination of
nanoparticles. The nanoparticles which are created
from the plants, are additional established and have
higher rate of combination than obtained from
different organisms (Siavash Iravani and Behzad
Zolfaghari, 2013). In upcoming days, as the
synthesis of nanoparticles is of effective cause and
does not require any maintenance, therefore, these
synthesizing method of nanoparticles got modified
and developed in other methods. They are classified
into two groups which are: Organic nanoparticles
which are carbon nanoparticles and the other one is
Inorganic nanoparticles which are magnetic and
semiconductor nanoparticles.

Types of Nanoparticle
1. Inorganic Nanoparticles

Inorganic nanoparticles developed a role in the field
of current material sciences, which are dependent
upon their individual physical properties and for the
most part in biotechnology. They have certain
physical properties which are depend upon these two
features of inorganic nanoparticles and also includes
size dependent magnetic, electronic, optical, and
catalytic properties. For preparing these interesting
nanoparticles, bio related applications are involved
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such as silica, iron oxides, quantum dots gold, silver,
etc.

2. Polymeric nanoparticles

In recent years Polymorphic nanoparticle has an
incredible growth in the research field and is also a
type of nanoparticle. Two strong strategies i.e.,
spreading of performed polymers and monomer
polymerization are chiefly intricate for research. The
nanoparticles which are involved with the solid
particles have a size ranging from 10-1000 nm.

3. Solid lipid nanoparticles

Solid lipid nanoparticles are the convinced substitute
liposomes and polymeric, transferor systems to
emulsions, nanoparticles as a colloidal carrier system
and played a leading part in governing the drug
distribution in 1990s.

Nanoparticles Synthesis

Since they can be produced by both biologically and
chemically but chemical synthesis methods are
associated with many hostile properties with the
occurrence of some chemical which are toxic in
nature absorbed externally. The biological means of
synthesis of nanoparticles are ecofriendly
replacements of physical and chemical methods with
the use of microorganisms, fungus and plants or
plants extracts and enzymes. These ecofriendly
approaches for combining the nanoparticles and are
emerging into central division of nanotechnology.
There are many methods to synthesize the
nanoparticles which are as follows:

1. Sol-Gel Technique: This is a chemical method
of synthesizing nanoparticles. In this technique,
discrete particle which are combined network
precursors are elaborate in chemical solutions
which are utilize for the construction of metal
oxides. The predecessor sol can be each used to
powder synthesis put on the substrate or to
method a film.

2. Synthesis for Solvothermal: In this procedure,
the polar solvents are tangled in diverse situation
which includes the circumstance of under
pressure at multipurpose low temperature and at
temperatures overhead their boiling points. The
solubility of reaction get meaningfully growths
in solvo thermal situation later respective
response doesn’t include in the lower
temperature.
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3. Chemical Reduction: There are many dropping
causes like hydrazine, hydrate and Sodium
borohydride sodium citrate in which the ionic
salts get elaborate in decrease procedure by a
suitable medium in the occurrence of surfactant.

4. Laser ablation: The technique used for
eliminating the resources from a solid surface, is
the laser ablation. On heating the material at low
laser flux, it absorb and evaporates laser energy.
In case of higher flux, the material is
transformed to plasma, for example, carbon
nanotubes can be formed by using this process.

Strategies for Nanoparticles Synthesis

Nanoparticles were shaped only for means of
chemical methods and physical conventionally.
Solvothermal synthesis, sol gel technique and lon
sputtering are some of the commonly used chemical
and physical methods. Nanoparticles can be
synthesized by two approaches which are namely the
bottom up approach and the wholesome approach.
Scientists tried express nanoparticles using higher to
shortest their assembly in the top down approach. In
this process fine particles are converted by the bulk
material. The method is a procedure that constructs
towards superior and more composite systems by
initial at the molecular level and preserving detailed
controller of Molecular structure. In this process,
atom is treated to nuclei and lastly to nanoparticles,
these are development working for the nanoparticles
combination.

Biosynthesis:  Biosynthesis is a green and
ecofriendly  technology of biosynthesis of
nanoparticles. In the production of metallic
nanoparticles (platinum, zirconium, palladium, gold,
iron, silver and cadmium) and metal oxides (zinc

oxide and titanium oxide), both the eukaryotic and

prokaryotic microorganisms are used. These
microorganisms are fungi, bacteria, algae and
actinomycetes. According to the location of

nanoparticles, fusion of nanoparticles may be
extracellular or intracellular.

1. Nanoparticles by fungi through Intracellular
synthesis:

In respective method, for the formation of
nanoparticles, carrying of ions into the microbial
cells takes place in the presence of enzyme. The
nanoparticles made private the organism are lesser
than the size of extracellularly condensed
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nanoparticles. The particles nucleating inside the
organisms relate to the limited size.

2. Nanoparticles by fungi through Extracellular
synthesis:

Since extracellular synthesis is cancelled of
excessive attached cellular constituents from the cell,
therefore it is more applicable as compare to the
intracellular synthesis. Fungi has massive secretory
mechanisms, which are elaborate in the decrement
and covering of nanoparticles hence fungi is known
to formed nanoparticles extracellularly.

Microbes for the production of nanoparticles:

The inorganic materials are developed by both
multicellular and unicellular organisms either
extracellularly or intracellulary. Microorganisms
like fungi and bacteria has the ability to govern the
fusion of metallic nanoparticles which is employed
in the search for new materials. Fungi have occupied
the middle stage of research on biological generation
of metallic nanoparticles due to their patience and
metal bioaccumulation capability.

With the different microorganisms by Synthesis
of metallic nanopatrticles

Silver: Silver nanoparticles have noble antimicrobial
usefulness in contradiction of viruses, eukaryotic
micro-organisms and bacteria therefore it have
proved to be the most effective. It is being utilize for
the purpose of antimicrobial causes in textile
industries and for the sake of water handling, the
sunscreen lotions are used and they are the widely
utilized  nanomaterial amongst all.  Siver
nanoparticles can be synthesized by the plants like,
Capsicum annuum, Carica papaya and Azadirachta
indica and at present stated.

Gold: It is used for the purpose of identification of
protein interaction in immunochemical studies. They
are also involved in DNA fingerprinting as a lab
tracer to notice the DNA occurrence in a sample.
Aminoglycoside  antibiotics like  gentamycin,
streptomycin, and neomycin can be detected by these
gold nanoparticles. Cancer stem cells can also be
detected by the gold nanorods which is very helpful
for diagnosis for cancer and also for the examination
of diverse periods of bacteria.

Alloy: Alloy as a nanoparticles have different
physical properties from their majority samples. Ag
flakes are most widely used because of their highest
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electrical conductivity than the other metal fillers
and their oxides have comparatively better
conductivity. The alloy nanoparticles who are
bimetallic features are unfair by metals and shows
extra benefits over normal metallic nanoparticles.

Magnetic: The magnetic nanoparticles such as
FesOs (magnetite) and Fe;O3; (maghemite) are
termed as biocompatible. They actively used in the
investigation of targeted treatment for cancer
magnetic i.e. hyperthermia, DNA analysis, sorting of
stem cell and manipulation, gene therapy guided,
drug delivery, and MRI i.e. magnetic resonance
imaging.

Review of Literature: Debnath et al., (2010)
studied on the arragemnet and estimation of Chitosan
Nanoparticles  covering  Cytarabine.  Quick
deamination to the biologically inactive metabolite
decreases the activity of cytarabine. Encapsulating
the drug into chitosan nanoparticles investigate the
protection of cytarabine from fast degradation and
elimination. Non-Fickian ~ solute  diffusion
mechanism is the mechanism by which drug is being
released. The initial burst release was retarded or
delayed due to adsorption of coating material is
proved by the result. The results showed that the
nanoparticles were having better distribution of drug
than the free drug in different organs like spleen,
lungs, kidney etc.

Zargar et al., (2011) reported the biosynthesis of
silver nanoparticles using Vitex negundo L. extract
and its antimicrobial properties. For producing the
silver nanoparticles, diverse methods of biology are
gaining recognition due to their multiple
applications. The use of silver nanoparticles as an
antibacterial agent is the most important application
of it. They characterized conclusively like X-Ray
diffraction (XRD), UV-Visible  (UV-Vis)
spectroscopic technique, silver particles using
transmission electron microscopy (TEM). Their
results suggested that Vitex negundo plays an
important role in the reduction and stabilization of
silver to silver nanoparticles. They also found that
the silver Vitex negundo shows antibacterial activity
on both gram positive and gram negative bacteria.

Khan et al., (2014) reviewed on applications and
fusion of gold nanoparticles in the division of
targeted drug delievery and medicine. It has become
more progressive and exciting research area in this
present field. They said gold nanoparticles have
exceptional benefits due to having individual
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properties like high surface area and small size to
volume ratio between other nanoparticles. They
achieved directed delivery and automatic issue of
therapeutic drugs to the detailed site by means of
gold nanoparticles for the reason that they can
tolerate weight of high drug and discharge it to the
definite place from numerous management ways and
can cooperate with cells of cancer.

Zola et al., (2014) worked on cobalt nanoparticles
preparation using three different methods for
evaluating the effects of creation variables that can
effect the nanoparticles distribution of size and
particle shape. The characterized nanoparticles by
the transmission electron microscopy. The resulted
nanoparticles were seen spherical with low size
distribution. Nanoparticles with undefined shape
was produced when using polyol process at high
temperature. Their conclusion recommended that the
composition of solution like the amount of oleic acid
and trioctylphosphine was not appropriate to switch
both shape and size of nanoparticles. For every
method, a varied variable occur for prevention of
size shape and distribution of particles that are
formed later represent by their findings.

Ziauddin et al., (2014) reviewed on production,
properties and impact of Carbon nanotubes on
human health. They are helpful in numerous
products and their making is also being greater than
before to see the demand of market. Carbon nano
tubes are toxic to humans and there happens
irregularity between the reports on cytotoxicity of
carbon nanotubes which also can be caused due to
variation in the synthesis methods, purification
method, mode of carbon nanotubes exposure i.e.,
suspension in the media, immobilization, aerosol etc.

Zhang et al., (2016) discussed combination of silver
nanoparticles having chemical, biological and
physical methods and also discussed the
characteristics of silver nanoparticles and methods
for their description. Silver nanoparticles plays a
crucial part in nanotechnology and nanoscience
especially in nanomedicine. Silver nanoparticle is
one of the most fascinating and vital nanomaterial
than the all other metallic nanoparticles which are
elaborate in application of biomedical. They
suggested their paper as a helping source for the
scholars of the nanotechnology and nanoscience
community to grow biocompatible, efficient cancer,
safer, or anti-angiogenic agents comprising silver
nanoparticles.
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Balasooriya et al., (2017) worked on honey
mediated green synthesis of nanoparticles a fresh
period of harmless nanotechnology. This involves
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Nanoparticles has develop importance in numerous
grounds in current years like health care, energy,
agriculture, enviornment etc. due to their incredible

the fusion of nanoparticles from all macro organisms
and microorganism and other biological materials.
This method does not produce any toxic biproducts
and requires room temperature. A simple easy for
cost, reproducible, biocompatible, safe and fast
method is provided by honey mediated green
synthesis of nanoparticles. Valuable end products
with numerous applications can be provided by the
special  activity of honey  functionalized
nanoparticles in diverse fields.

properties. The conversion of badly soluble and
absorbed as well as labile biologically lively material
into encouraging deliverable substances by the
nanotechnologies is very easy because these
techniques have a higher potential to do so. For
increasing the efficiency and performance of the
object or process, various new applications have
been tested and these applications reduce the cost
and accessible for everyone. Due to the
environmental friendly property and its efficacy, the

Conclusion nanotechnology has a great future.
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