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ABSTRACT 

Nano science has gained a lot of attention in the field of technology for the future. In every 

area, the revolution in nanotechnology and nanoparticle synthesis is astounding. Plants are a 

simple way to synthesise silver nanoparticles, and their products have been used to make 

metallic nanoparticles.Silver nanoparticles are applicable for numbers of medicinal work, in 

making of pharmaceutical products, in industrial use to increase advance technology and for 

many other important applications like this. Anticancerous properties of silver nanoparticle 

may be higher approachable needs in future of nano research. However, there is still a need 

for a pure way to combine the names of AgNPs that is both economically and 

environmentally viable. 
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INTRODUCTION 

In comparison to other methods of AgNPs 

synthesis, the synthesis of silver 

nanoparticles is the most approachable 

process for current nano science for such 

fundamental reasons as being eco-friendly, 

inexpensive and approachable, readily 

accessible, and requiring little energy. 

Green synthesis is a method of synthesis 
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that uses different agents derived from 

plants and is superior to chemicals. Silver 

has an antimicrobial activity that has been 

used for decades [1]. Silver nanoparticles 

are synthesised for medicinal purposes, 

such as anti-cancer and antimicrobial 

activities, which is why it is the most 

common nano science field in the world 

right now.Nanoparticles and structures 

were first used by the Romans in the fourth 

century, and it proved to be one of the most 

fascinating examples of nanoscience in the 

ancient world. One of the most important 

and purposeful achievements in the ancient 

glass industry is a Lycurgus cup from the 

British Museum collection [2]. The scale of 

the nanotechnology industry is now 

comparable to that of biotechnology, and 

the projected growth rates are much higher 

in the coming years [3]. Silver 

nanoparticles have a large surface area per 

unit mass and release silver ions into the 

atmosphere, which are bioactive against a 

wide variety of bacteria. The nanoparticles 

range in size from 1 to 100 nm. AgNPs can 

be made using a variety of methods, 

including biological, chemical, and 

physical methods. Chemical method is 

suitable for large-scale development of 

silver nano particles because it is less time 

consuming, but it involves capping agents 

to stabilise AgNPs.[4]. At the industrial 

level, biological components were used in 

various ways for the separation of silver 

nano particles in order to standardise their 

technological level. If we're talking about 

green synthesis or some other form of 

synthesis, a solvent is needed for the 

synthesis of nanoparticles, and water is the 

most suitable solvent method [5]. Many 

factors influence the nano particle, such as 

the stability of AgNPs and their influence 

on their fate, transport, and toxicity [6]. 

NANOPARTICLES 

The term "nanoparticles" refers to particles 

with a size of 1nm to 100nm in at least one 

of the three dimensions. Nanoparticles' 

physical, chemical, and biological 

components change in fundamental ways at 

this size level, affecting both atomic 

structures / molecules and the pile of 

corresponding building materials [7]. 

Materials with a wide range of chemicals, 

especially common metal carbon and 

biomolecules, can be used to make 

nanoparticles. Nanoparticles come in a 

variety of shapes and sizes, including 

spheres, cylinders, platelets, tubes, and 

more. Nanoparticles are normally 

synthesised in order to satisfy the needs of 

the applications in which they will be used. 

TYPES OF NANOPARTICLES 

There are a few types of nanoparticles, each 

of which is completely different and has 

very different chemical and physical 

properties based on the cofactor bonded 

with nanoparticles, resulting in variants [8]. 

Metal bolded with nanoparticles play 



Upadhyay D et al                                                                                                                                     Review Article 
 

 
353 

IJBPAS, April, Special Issue, 2021, 10(4) 

various roles depending on their properties 

and play important roles in various fields 

and also at the industrial level. In the 

future, we might be able to get more variety 

by bonding various metals to nanoparticles 

to get different outlets with more accessible 

applications and prospects. Here are some 

examples of nanoparticle types: 1. 

Nanoparticles of silver, 2. Nanoparticles of 

gold, 3. Nanoparticles of magnetite 4. 

Nanoparticles of palladium and platinum, 

5. Titanium and Titanium Dioxide 

nanoparticles, 6. Cadmium Sulphide 

nanoparticles, and 7. Zinc Sulphide 

nanoparticles [9]. 

ANTIMICROBIAL ACTIVITY OF 

SILVER NANOPARTICLES 

Silver has long been recognised as a potent 

antibacterial agent, and it has been widely 

used in traditional healing practises. 

Several silver-based chemicals have been 

used as antimicrobial agents with great 

success [10]. In the medical industry, silver 

compounds are used to treat burns and a 

variety of other ointments [11]. Since silver 

nanoparticles have a higher surface area 

than their volume, they have been 

thoroughly tested for their antimicrobial 

properties, resulting in better antimicrobial 

efficiency than stainless steel. Gram-

positive bacteria like Staphylococcus 

aureus and Bacillus subtilis, as well as 

Gram-negative bacteria like Klebsiella 

pneumoniae and Salmonella typhus, 

display possible antibacterial activity in 

silver nanoparticles [12]. Electron 

microscopy has been used extensively to 

investigate the field, and it has revealed the 

interdependence of the size of silver 

nanoparticles and bacteria [13]. However, 

the mechanism of silver nanoparticle 

inhibition is only partially known. There 

are many theories on how silver 

nanoparticles work in microorganisms to 

produce a microbicidal impact. 

CHARACTERIZATION METHOD OF 

AGNPS 

UV– VIS spectroscopy 

In previous study, the ELICO SL-159 

Spectrophotometer was used to conduct 

UV-Vis visual analysis at a distance of 

350–470 nm. The UV-Vis spectrum of the 

reaction mixture was used to reduce the 

amount of pure silver ions introduced into 

the mould culture [14]. 

FT-IR spectroscopy 

Measurements of bio transformed products 

usable during external filtrate ice using 

Fourier-Transform infrared spectroscopy In 

previous research, FT-IR samples were 

recorded on FT-IR metal (Digital series 

Excalibur 3000, Japan) attached to 

reflectance mode (DRS-800) and diluted 

with potassium bromide at a ratio of 1: 100 

[15]. 

TEM analysis of silver nanoparticles 

Surface morphology and size of 

nanoparticles were studied by transmission 



Upadhyay D et al                                                                                                                                     Review Article 
 

 
354 

IJBPAS, April, Special Issue, 2021, 10(4) 

electron microscopy with a fast power of 

80 kV in past research. Silver nanoparticles 

were loaded into carbon-containing copper 

pits, and a solvent was present allowed to 

evaporate under infra lamp for 30 minutes. 

CURRENT RESEARCH AND FUTURE 

PROSPECTS OF NANO SYNTHESIS 

The mechanisms that NP viruses use are 

still unknown. Since several studies claim 

that antibacterial activity in oxidative stress 

or ROS, and in some NPs, such as MgO 

NPs, an antibacterial mechanism is not 

linked to viral metabolism control. As a 

result, future studies on NP antibodies 

should be considered [16]. Specific 

cleaning steps and a lack of understanding 

of processes are the two main roadblocks in 

the biosynthesis of NPs using bacteria [17].  

Controlling the shape and size of particles, 

as well as achieving the unity of the 

solution process, are major challenges in 

the biosynthesis of NPs. Before this green 

man-made solution becomes an efficient 

and competitive way of producing NPs in 

the industry, it appears that a range of 

significant technical challenges must be 

addressed [18]. Increased output handling 

is a significant challenge. Furthermore, 

little is known about the mechanical 

properties, and more information is 

required to improve nanoparticle 

biosynthesis in an economically and logical 

manner. The following are some of the 

most important considerations to consider 

when developing NPs. 

APPLICATIONS OF SILVER 

NANOPARTICLES SYNTHESIS 

Silver nanoparticles have a variety of 

properties, including antimicrobial, 

anticancer, larvicidal, catalytic, and wound-

healing properties. Because of its known 

benefits, the biogenic synthesis of silver 

nanoparticles using plants, as well as its 

medicinal properties and other possible 

applications, is gaining traction. This 

critical review aims to give readers a better 

understanding of the Phyto-mediated 

synthesis of silver nanoparticles, as well as 

their significant applications in various 

fields and embedded marking techniques 

[19]. Silver nanoparticles have been shown 

to have catalytic redox properties in species 

like dyes and chemicals like benzene. The 

chemical makeup of nanoparticles has a big 

impact on their ability to generate energy. 

It's also worth noting that complex catalysis 

is accomplished by extracting a reactant 

form into a catalytic substrate. 

Nanotechnology plays a key role in most of 

the systems that compete with traditional 

approaches of cancer care, research, and 

diagnosis [20]. The active end classes, 

which include proteins, peptides, or 

monoclonal antibodies that can bind 

directly to the workplace or a targeted 

tissue without coming into contact with 

other cells, are a key feature of these 
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nanoparticles [21]. Bio-based approaches 

are still in the early stages of progress, with 

the most pressing issues being the stability 

and incorporation of biosynthesized NPs, as 

well as regulating crystal growth, shape, 

size, and size distribution. Furthermore, 

NPs are generated naturally, as opposed to 

those produced by chemically superior 

polydisperse. The development of key 

parameters that regulate biological growth, 

cellular activity, and enzymatic processes 

can control the characteristics of NPs 

(growth processes and response conditions) 

[22]. The equipment's features are not 

clarified and addressed in a straightforward 

and comprehensive manner. As a result, 

further research is required to pinpoint 

specific response mechanisms as well as 

enzymes and proteins involved in 

nanoparticle biosynthesis. The use of 

bacteria to mass-integrate NPs is 

fascinating because it removes the need for 

dangerous, harmful, and costly chemical 

compounds in the synthetic and stabilising 

processes [23]. Natural synthesis appears to 

be capable of producing stable 

nanoparticles with well-defined sizes, 

morphologies, and synthetics by improving 

the reaction conditions and selecting the 

best bacteria. 

Anticancer activity of silver 

nanoparticles: 

The application of nanotechnology to 

cancer care offers the promising prospect of 

destroying cancer cells while causing 

minimal damage to healthy tissues and 

body parts. Cancer cells can be detected 

and eliminated using nanoparticles until 

they form a tumour. Drugs can also be 

carried by nanoparticles and released on 

target cells.These particles are used as 

comparison agents in magnetic resonance 

imaging of targets for diagnosis and 

treatment monitoring.Due to its unique 

properties as well as the healing power of 

treatments, silver nanoparticles have 

sparked a lot of interest among the growing 

products of nanoproducts in the field of 

nanomedicine. Nanoparticles can kill 

cancer cells by destroying their cell walls 

[24].  

Medical application of functionalized 

magnetic nanoparticles 

Magnetic nanoparticles have a variety of 

properties, which has led to advancements 

in a variety of medical systems. The 

reaction of magnetic particles to magnetic 

force is their most distinguishing 

characteristic, and it has been used in 

applications such as drug detection and cell 

filtering segmentation. Magnetic nanoparticles 

have recently gotten a lot of attention 

because of their ability as MRI comparator 

agents and cancer treatment agents 

(hyperthermia) [25]. As their surface area 

converges over a poorly charged cell, 

magnetite cationic liposomes (MCLs), one 

of the groups of cationic magnetic particles, 
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may be used as carriers to inject magnetite 

nanoparticles into targeted cells; 

additionally, they have received requests 

for hyper thermic care [26]. 

CONCLUSION 

Beyond ten years ago, the synthesis of 

silver nanoparticles has always been a very 

appealing field for science. Many different 

types of environmental pollutants (for 

example, organic matter from plants, 

bacteria, fungi, yeast, and plant extract) are 

used in resource integration and/or 

manufacturing. Plant extracts, for example, 

have been shown to be effective at 

stabilising and reducing the effects of a 

mixture of controlled substances (i.e., 

controlled substances shape, size, 

properties, and other specific features). 
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