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Abstract

Silver nanoparticles (AgNPs) have been extensively studied by researchers due
to their unique properties such as size, shape, optical, antimicrobial and
electrical properties. A variety of preparation methods have been reported for
the synthesis of silver nanoparticles, including laser ablation, gamma
irradiation, chemical reduction, electron irradiation, microwave processing,
photosynthetic methods and biological synthetic methods. AgNPs have
widespread application in wastewater treatment, disease treatment, animal
husbandry, fisheries and as antibacterial and antifungal agents but the toxicity
of chemically synthesized AgNPs in biological system remains the concern
which depends on the morphology of AgNPs. This review provides a
comprehensive insight to the various techniques notably, physical, chemical
and biological methods used to synthesize silver NPs. The aim of this review
article is therefore to reflect the benefits of the biological techniques used for
the synthesis of silver NPs and also describes some fundamental issues about

non-biological techniques.
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Nanotechnology is a branch of Science, which deals
the matter at Nano scale. It is a rapidly growing
technology and has gained interest in the last decade
due to the history of its wide applications. It is a multi-
disciplinary field and was first revealed by Richard
Feynman in 1959 [1]. In 1974 Norio Tanaguchi
defined nanotechnology as “being able to manipulate a
single nanoscale object” [2]. “Nano” is a word, which
means one-billionth of physical unit (I-e 1nm). Till
now there is no agreement on the definition of
nanotechnology [3]. A nanometer (nm) is a unit of
measurement that is equal to one billionth of a meter.
Therefore, nanotechnology deals with the study of
nanomaterials, which have a size between 1 to 100 nm
[4]. Nanotechnology may be defined as “the synthesis
and application of materials by scientific knowledge to
manipulate in the nanoscale (1-100 nm)” [1], by the
United States National Nanotechnology Initiative [5].
However, some slight changes are existing in this

definition such as the International Organization for
Standardization (ISO), has claimed that the
nanomaterials can also be found in large size and
sometimes maybe 1000 nm [6]. The unique initial
chemical, biological, and physical properties of
nanoparticles enable them to act as a suitable agent to
perform many functions at the cellular and subcellular
levels [7]. Paul Ehlirch, for the first time, introduced
the concept of targeted therapy or so-called “magic
bullets” which means to intended cellular level target
with damaging healthy cells [5]. The idea of “magic
bullets” was further fused into the concept of
nanoparticles [8].

Nanoparticles (NPs) are said to be raw materials used
in nanotechnology [9]. These raw materials (NPs) are
found in different types e.g. gold, copper, iron, nickel,
and silver nanoparticles (AgNPs) [10]. In the past,
gold was only known as metal, but later on, with the
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advancement of nanotechnology, it was realized that
the physiochemical properties of gold could make it an
ideal material for the synthesis of gold nanoparticles
[11]. Gold nanoparticles have gained an attraction due
to their chemical and biological properties [12]. Nickel
and copper have been investigated for different
applications [9]. However, concerns have been stated
that nickel nanoparticles might play a key role in
biological activities [13]. Iron nanoparticles (FeNPs)
are a class of nanomaterials that are being broadly
used in the therapeutic and environmental applications
(Beheshtkhoo et al., 2018), while silver is a transition,
lustrous, and white element in the periodic table, that
has been extensively known for therapeutically,
environmental, and medical benefits [16]. Medically,
silver has been using for over 2000 years and silver-
based compounds have been used as antibacterial since
the 19" century [17]. The uniqueness of AgNPs is that
it has been explored in different areas of human life
e.g. washing machines, food, medicine, and fabrics on
a large scale (McGillicuddy et al., 2017).

Nanotechnology is one of the most progressive field in
many industrial areas at the atomic and molecular
levels. The resulting materials have probably novel
characteristics regarding their function with small size.
[20]. Nanoscience is being developed as a
multidisciplinary field based on the key properties of
Nano-size materials [21]. NPs recollect amazing
marantic, optical, catalytic, biological, and electronic
properties, and these properties are because of their
higher surface area to the volume ratio [22]. There are
certain kinds of nanoparticles but the AgNPs have
gained more attention due to of their chemical,
biological and physical properties [23]. The size of
chemical synthesized AgNPs was 10-100 nm, which
defines its good activity to remove certain kinds of
micro-fauna [24]. For these biological activities,
nanomaterials can be existed as nanotubes, nanorods,
dendrimers, fullerenes, nanowires, quantum dots, and
nanoparticles [25].
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