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Abstract: Nanotechnology is a discipline of science concerned with the atomic level framing of materials in order to produce unique qualities that may subsequently be controlled for desired uses. Silver nanoparticles, out of all the metallic nanoparticles, attracts the most attention due to its unique physical, chemical, and biological characteristics. With a diverse set of applications in a variety of fields, including the pharmaceutical business. The development of an environmentally benign approach for nanoparticle production has been a big step forward in nanotechnology. To overcome the limitation of conventional methods used for synthesizing nanoparticles green chemistry has emerged as an alternative, which includes the use of biological entities like microorganisms, whole plants or plant extracts. Biodiversity-rich countries require the collection and translation of data about biological assets into processes, relationships, techniques, and instruments that must be linked with biological diversity's long-term usage. As a result, this review article summarises the relevant investigations of AgNPs biosynthesis and its antimicrobial properties against microorganisms and their applications in several fields, including medicine and agriculture.
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INTRODUCTION
Nanotechnology is one of the fastest-growing areas, with potential applications in catalysis, energy, chemistry, and medicine. Nanotechnology is largely concerned with the creation, characterisation, and investigation of nanoparticles of various types. A particle with a diameter of less than 100 nanometers is referred to as a nanoparticle. The word "nano" comes from a Greek word that means "dwarf" or "very small" [1]. Because of their vast surface area, they respond differently than bigger particles of the same composition, allowing them to be employed in innovative applications [2]. They may be thought of as the nanotechnology's fundamental building block [3]. In his historic address "there's plenty of room at the bottom," physicist Professor Richard Feynman presented the concept of nanotechnology [4], however the term nanotechnology was coined by Professor Norio Taniguchi of Tokyo Science University [5].
Due to the ease of use of sophisticated characterisation techniques and the huge number of synthesis methods for nanomaterials, the area of nanotechnology has evolved significantly in recent years, particularly in the last two decades.
Organic nanoparticles and inorganic nanoparticles are the two types of nanoparticles that can be generically classed. Carbon nanoparticles (fullerenes) are an example of an organic nanoparticle, whereas magnetic nanoparticles, noble nanoparticles (Au and Ag), and semiconductor nanoparticles are examples of inorganic nanoparticles (TiO2 and ZnO). Inorganic nanoparticles, in particular, have attracted interest due to their exceptional material characteristics and diverse uses. It is conveniently employed for chemical imaging pharmaceuticals, agents, and medications due to its nano size. Because of their extensive availability, diverse activity, and outstanding biocompatibility, inorganic nanoparticles are exploited for cellular distribution. They're also useful for controlled medication release and focused drug delivery. As a result, entirely beneficial materials for medical science (for example, mesoporous silica mixed with molecular medications produces a fantastic image on drug release). Cheon and Horace (2009) found that gold nanoparticles are an effective carrier for biological target thermotherapy [6]. Silver nanoparticles have antibacterial properties that help in wound healing and the treatment of infectious disorders. Nanotechnology is concerned about nanoparticle synthesis because of its changeable size, morphologies, chemical composition, and controlled dispersity, as well as their prospective application in medical research for improved human treatment.
Silver nanoparticles stand out among all metallic nanoparticles due to its unique physical, chemical, and biological capabilities. They are one of the nanotechnology industry's most promising products. Silver nanoparticles have been widely used in medicine administration, medical devices, sensing and diagnostics, and other applications due to their anticoagulant, antimicrobial, orthopaedic, anticancer and thrombolytic capabilities. AgNPs are extremely important because of their catalytic activity, optical and thermal properties, chemical and thermal stability, and antibacterial properties [7]. The development of consistent processes for the synthesis of silver nanoparticles is the focus of current nanotechnology research. Physical, chemical, and biological approaches are all depicted in various literatures as ways to generate silver nanoparticles. Due to the use of hazardous solvents and strict processes, the physical and chemical methods used to synthesise nanoparticles are not only energy-intensive but also non-eco-friendly [8]. As a result, in recent years, green synthesis methods have largely superseded different physical and chemical approaches for nanoparticle production in order to reduce toxicity and improve quality. The goal of green synthesis of nanoparticles is to reduce waste, use less energy, use renewable ingredients, and use risk-avoidant procedures. The three fundamental ideas in the green synthesis strategy are choice of the solvent medium (ideally water), an ecologically friendly reducing agent, and a non-hazardous substance for nanoparticle stabilisation are [9]. A number of bio-sources, such as bacteria, algae, fungi, and plants, can be employed in the green synthesis of AgNPs, each with its own set of benefits and downsides [10].

In light of their efficacy and applicability of, this review article summarises the relevant investigations of AgNPs biosynthesis and its antimicrobial properties against microorganisms and their applications in several fields, including medicine and agriculture.



BACTERIAL MEDIATED SYNTHESIS OF AgNPs
Inorganic nanomaterials (particularly Se, Au, and Ag) with appealing properties have been widely synthesised using bacterial strains in the last decade for the development of third-generation biosensors, promising diagnostic applications (cell imaging and biolabeling, voltametric sensory devices), and non-surface coating applications such as thin-film formation and annealing. Bacterial-mediated biosynthesized nanoparticles have exhibited in vitro antimicrobial efficiency against pathogenic microbial strains, as well as antioxidant, anticoagulant, anticancer, antimigration, and antiproliferative properties [11]. Bacteria for its survival reduces metal ions or forms complexes with metal ions, when exposed to high metal ion concentrations. Metal ions, which are required for microbe growth and responsible for the bioconversion of metal ions into nanoparticles, are connected to metabolic pathways in some microorganisms [12]. A range of cellular transporters and oxidoreductase enzymes are involved in internal and extracellular biocatalytic synthesis, including NADH-dependent nitrate reductase, NADPH dependent sulfite reductase flavoprotein subunit α, and cysteine desulfhydrase [11]. Bacterial species have also shown the ability to synthesise new organic nanoparticles. It has previously been generated a three-dimensional cellulose nanofibril network of aerobic acetic bacteria-like bacterial nanocellulose related to the species Gluconacetobacter, the most competent bacteria for nanocellulose synthesis. In compared to nanocrystalline cellulose and nanofibrillated cellulose, bacterial nanocellulose has higher purity, crystallinity, and mechanical consistency [13]. As a result, bacterial nanocellulose has piqued interest for usage in biomedical applications (such as antibacterial agents, tissue engineering scaffolds, and drug delivery systems), as well as biosensor platforms [14]. In the year 2020, Saeed and colleagues investigated bacterial-mediated AgNPs, which showed promising results against human infections. Bacterial strains were used to investigate secondary metabolite production (Escherichia coli MF754138, Exiguobacterium aurantiacumm MF754139, and Brevundimons diminuta MF754140). With a 10–28 mm zone of inhibition, the bacterial strains utilised in the study showed promise as antimicrobial agents against methicillin-resistant Staphylococcus aureus (MRSA) and other multidrug-resistant (MDR) pathogens. The research demonstrated an environmentally friendly method for generating AgNPs, which will aid in the prevention of MRSA and other human pathogen-related nosocomial infections [15]. In a simple and environmentally friendly AgNP formulation approach, Huq used Lysinbacillus xylanilyticus MAHUQ-40 to target antibiotic-resistant human pathogens Vibrio parahaemolyticus and Salmonella typhimurium. To validate and characterise AgNPs, researchers utilised UV–visible spectroscopy, X-ray diffraction (XRD), Fourier-transform infrared (FTIR), field emission–transmission electron microscopy (FE-TEM), and dynamic light scattering (DLS) [16]. Ma et al. (2018) investigated the extracellular production of AgNPs by Streptomyces coelicoflavus KS-3. The AgNPs were mostly spherical or nearly spherical, with a few triangular, quadrangular, and hexagonal particles ranging in size from 2.33 to 91.3 nm. Furthermore, a comparable investigation on the cytotoxic effects of AgNPs found that AgNPs were effective against HTB-182 and A549 cells in a dose-dependent manner at concentrations ranging from 1 to 50 µg/mL [17].

FUNGAL MEDIATED SYNTHESIS OF AgNPs
Fungi have a huge potential for producing a wide range of compounds. Microscopic filamentous or nonfilamentous fungus species are known to produce around 6400 bioactive compounds [18]. Fungal species are commonly utilised as stabilising and reducing agents due to their heavy metal uptake and capacity to internalise and bioaccumulate metals. Fungi can also manufacture NPs with controlled size and morphology on a large scale in "nanofactories" [19,20]. Fungal biosynthesis can produce intracellular or extracellular nanoparticles. Although various studies have been conducted on the generation of AgNPs using fungus, the particular mechanisms have yet to be fully characterised. Extracellular NP generation is considered to occur when enzymes in the fungal filtrate work at a nanometric scale to convert silver ions to elemental silver (Ag0) [21,22]. NADH and NADH-dependent nitrate reductase are the enzymes mainly engaged in the creation of metallic nanoparticles [23,24]. Endophytic AgNPs were synthesised using an aqueous extract of endophytic fungi (Lasiodiplodia theobromae) protected by Cinnamomum zeylanicum (EFNps). Minimum inhibitory concentration (MIC), minimum bacterial concentration (MBC), agar well diffusion, pyocyanin, antibiofilm, and time kill curve tests were performed on P. aeruginosa ATCC (27853) and an antibiotic-resistant clinical strain. The findings suggested that EFNps could be a viable alternative to antibiotics in the treatment of P. aeruginosa infections. The biosynthesis of AgNPs by fungi is a sanitary, safe, ecologically friendly, dependable, inexpensive, and green approach that can be used in a number of everyday applications [25]. Ammar et al. (2021) used yeast metabolites to study the production, characterisation, and medicinal applications of AgNPs. AgNPsK and AgNPsU were made using the yeast strains Pichia kudriavzevii HA-NY1 and Saccharomyces uvarum HA-NY3, respectively. Gram-positive bacteria (Staphylococcus aureus ATCC29213 and Bacillus subtilis ATCC6633) and Gram-negative bacteria (Pseudomonas aeruginosa ATCC27953), as well as fungal species (Fusarium oxysporium NRC21 and Candida tropicalis ATCC750), were found to be extremely sensitive to AgNPs. In this study, AgNPsK and AgNPsU were found to have anticancer activity against PC3 (prostate cell line) and HCT-116 (colon cell line), with IC50 values of 0.57, 0.50 µg/mL and 0.29, 0.24 µg/mL, respectively. AgNPs did not cause ulcers in rats, showing that they are safe for the gastric profile. [26].

ALGAL MEDIATED SYNTHESIS OF AgNPs
Algae has long been utilised in food, feed, cosmetics, fertilisers, additives, and pharmaceuticals. The generation of nanoparticles by algae has recently become the subject of research. Algae are simple to produce, scalable, and have a fast growth rate, making them a good source of secondary metabolites. As a result of these facts, the interest in algal-mediated nanoparticle production is growing fast [27]. AgNPs have been synthesised using algae ranging in size from microscopic (picoplankton) to macroscopic (rhodophyta). Algal strains like Tetraselmis kochinensis, Desmodesmus, and Scenedesmus have been employed to make novel metal nanoparticles biologically. Antimicrobials, drug administration, electronics, catalysis, and other biomedical applications all use these NPs [11]. Algae have the potential to gather heavy metals and change them into new, varied forms. Because of their appealing features, algae have been employed to make a range of nanomaterials. Algal-mediated nanoparticle formation is described by the ability to control the dimensions and processes of nucleation, structure stabilisation, and regulation by reducing agents [28], biomolecules [29], and enzymes [30]. Merin et al. (2010) used marine algae as a reducing and stabilising agent in the formulation of AgNPs [31]. A biomineralized silica cell wall called a frustule is present in unicellular microalgae (diatoms), which generates a periodic and hierarchical 3D porous micro-nanostructure of diverse patterns. Mechanical protection, UV shielding of DNA, biological protection, filtration, and light harvesting improvement are all common frustule functions [32,33]. Increased biocompatibility, ease of purification, and lesser toxicity are among the benefits of diatom frustules over silica materials (e.g., MCM-4). The primary metal has been stabilised, capped, and reduced using algal secondary metabolites, resulting in metal, metal oxide, or bimetallic nanoparticles. The most fully investigated algae for the creation of nanoparticles are red (Rhodophyceae), brown (Phaeophyceae), blue-green (Cyanophyceae), micro- and macro-green algae. To date, silver nanoparticles have been made from more than 20 different green microalgal species. Algal-mediated biosynthesized AgNPs have remarkable and diversified physico-chemical properties when studied utilising a variety of microscopic and spectroscopic techniques (SEM, XRD, FTIR, EDX, DLS) [28,34,35]. Due to the presence of various useful compounds that are responsible for the reduction and capping of nanoparticles, green macro-algae are regarded as bio-factories for the synthesis of metallic NPs. The most common green alga utilised to make nanosized colloids is Ulva fasciata [36]. With the help of terpenoids, peptides, and flavonoids, Chaetomorpha linum is a key macro-algal green seaweed species used to create silver nanoparticles by promoting the reduction of Ag+ to Ag0. The biological importance of C. linum in regulating nutrient accessibility in its environment is well established [27]. Ulagesan et al. (2021) investigated the biogenic synthesis of AgNPs using an aqueous extract from marine red algae (Pyropia yezoensis). The presence of spherical silver nanoparticles with an average crystallographic size of 20–22 nm was established. Gram-positive and Gram-negative bacteria strains were used to test AgNPs' antibacterial properties. At doses of 200 and 400 µg/mL, Pyropia yezoensis AgNPs suppressed the growth of Pseudomonas aeruginosa [37].

PLANT MEDIATED SYNTHESIS OF AgNPs
Plant-mediated biosynthesis of AgNPs is a simple, highly effective, and fast process. Plants have the capacity to reduce and stabilise nanoparticles due to the existence of various metabolites (phenols, ketones, proteins, aldehydes, amides, and carboxylic acids). Almost every plant part has been mined for active compounds in the production of AgNPs, including leaves, seeds, roots, and flowers [10]. Close examination of recent studies on the biosynthesis of AgNPs reveals that interest is shifting dramatically toward the use of medicinal flora for nanoparticle synthesis. Because of the presence of reducing components (H+), the green leaves of medicinal plants have the greatest potential to reduce and stabilise AgNPs [38]. Medicinal plants have yielded a variety of natural chemicals that have been shown to be effective against microbes, malignant cells, and neurological illnesses. As a result, including medicinal plants into biosynthesis research may go beyond simply being a green chemistry method, potentially increasing nanoparticle biological properties [10]. Several investigations on the synthesis of AgNPs from medicinal plants for various uses have been published in this respect. The first attempt to synthesise metallic nanoparticles using plants was with Medicago sativa (alfalfa) sprouts (Gardea-Torresdey et al., 2003), which was the first report on the creation of AgNPs in a living plant system. Alfalfa roots have been proven to carry Ag from agar media to the plant's shoots in the same oxidation state. These Ag atoms organised themselves to create nanoparticles in the shoots [39]. Jain and Mehata (2017) reported the production of AgNPs using Ocimum sanctum leaf extract due to its excellent antibacterial and germicidal properties. The inclusion of hydroxyl and ketone groups in tulsi leaf extract reduced AgNPs and showed improved antibacterial action against E. coli [40]. The plant Azadirachta indica was used to make AgNPs, and antibacterial activity against S. aureus and E. coli was discovered [41]. AgNP production was investigated in Teucrium polium and Ocimum basilicum, with possible antibacterial, anticancer, and antioxidant properties. The cytotoxic capabilities of biosynthesized AgNPs against the HEP G2 cell line were also investigated [42]. Rao and Tang (2017) reported the green synthesis of silver nanoparticles (AgNPs) from silver nitrate solution and aqueous Eriobotrya japonica leaf extract using an environmentally friendly technique. TEM was used to confirm the synthesis of AgNPs, which showed good antibacterial activity against E. coli and S. aureus [43]. Shaik et al. (2018) used an aqueous solution of Origanum vulgare L. plant extract as a bioreducing agent to synthesise AgNPs (2-25 nm). Antibacterial activity against Gram-positive (M. luteus, S. epidermidis, Methicillin-resistant Staphylococcus aureus (MRSA), and S. aureus) as well as Gram-negative (E. coli, S. typhi, P. aeruginosa, and S. sonnei) bacteria and antifungal activity against pathogenic fungi were discovered in the synthesised AgNPs (A. flavus, A. alternate, P. alba, and P. variotii) [44]. Sohal et al. (2019) reported the green synthesis of AgNPs using Aloe vera gel extract, which showed an excellent antibacterial activity against Gram-positive and Gram-negative bacteria [45]. Ghramh et al. (2020) used an ethanolic extract of Ruta graveolens to make spherical AgNPs with a diameter of 40–45 nm and investigated the biological activities, immunological modulation, anticancer, and insecticidal potential of the extracts. The extract containing AgNPs showed insecticidal action against Culex pipiens [46]. The antibacterial properties of Carissa carandas biosynthesized AgNPs against human pathogenic bacteria were reported by Singh et al. (2021) [47].

ANTIMICROBIAL ACTIVITY OF AgNPs
The discovery of Antibiotics was the most important medical breakthrough of the twentieth century, since they were helpful in treating patients with cancer, diabetes, microbiological infections, and surgical problems [48]. Unfortunately, this accomplishment has resulted in the evolution of antibiotic resistance (AMR). Excessive use of antimicrobial drugs against hazardous bacteria has resulted in the creation of multidrug-resistant microorganisms (MDRM) [49]. Pathogenic resistance is a critical issue that pharmacists and healthcare providers must deal with. A sepsis with multidrug-resistant bacteria (MDR) cannot be healed since it requires treatment with a variety of medicines [50]. According to the World Health Organization (WHO), drug-resistant infections cause a high death rate during disease pandemics [51]. As a result, in recent years, there has been a lot of interest in developing and modifying antimicrobial agents that have better absorption. The biological applications of metallic nanoparticles generated from metals such as Ag, Au, Cu, Pt, and others have been the subject of research in recent decades. Out of which AgNPs have gotten a lot of attention because of their unusual antimicrobial characteristics. Silver's antimicrobial property is due to the fact that microbes cannot develop resistance to it as they can to conventional and narrow-target antibiotics because it attacks a broad range of targets in the organisms, requiring microbes to develop a slew of mutations at the same time to protect themselves [52]. Silver is commonly employed in its nitrate form to produce antimicrobial effects, but when nanoparticles of silver are created, the surface to volume ratio increases dramatically, making it a great antimicrobial agent. The specific mechanism by which silver nanoparticles exert antimicrobial activity is unknown and remains a source of discussion till date. Although there are several theories regarding the microbicidal impact of silver nanoparticles on microorganisms. Following are the four main processes that explain antimicrobial activity of AgNPs':

1. Adhesion of AgNPs to Cell Wall and Membrane Surfaces: Silver nanoparticles' capacity to stick to and subsequently enter the bacterial cell wall produces structural alterations in the cell membrane, affecting membrane structure and permeability, causing cellular content and ATP leakage, and decreased transport function, ultimately leading to cell death [53].

2. Intracellular Penetration of AgNPs and Destabilization of Intracellular Structures and Biomolecules: Another reason that suggests AgNPs have antimicrobial properties is that they are thought to infiltrate within cells and disrupt essential cellular functions [54,55]. It has the potential to interact with biomolecules like proteins, lipids, and DNA, as well as cellular structures. Microbes are negatively affected by interactions with cellular structures and macromolecules. AgNPs, on the other hand, are assumed to be the source of mitochondrial malfunction. When AgNPs come into contact with ribosomes, they denaturize them, inhibiting protein synthesis and translation [56,57,58]. Silver ions are thought to interact with the functional areas of proteins, rendering them inert. Furthermore, AgNP interactions with DNA may result in DNA breakage or denaturation, as well as cell division interruption [59,60].

3. AgNPs Induced Cellular Toxicity and Oxidative Stress: Another mechanism linking silver nanoparticles to its antimicrobial activity is the formation of free radicals and reactive oxygen species (ROS) in cells, which leads to an increase in oxidative stress. Electron spin resonance spectroscopy investigations reveal that, when the silver nanoparticles come into to with a microbial cell, free radicals are formed. Hyperoxidation of lipids, proteins, and DNA occurs as a result of increased oxidative stress, resulting in cell death.

4. Modulation of Signal Transduction Pathways: AgNPs are thought to suppress microbial growth by dephosphorylating tyrosine residues on essential bacterial peptide substrates and thereby modulating cellular signaling [61]. (Figure 1).
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Figure 1: The four prominent routes of antimicrobial action of AgNPs [62].

APPLICATIONS OF AgNPs
Because of their unique features, biosynthesized AgNPs have been shown to have potential applications in agriculture, health, food, and industry in recent decades.

AgNPs IN AGRICULTURE
Biopesticides were developed after the first green revolution to fight the indiscriminate usage and negative consequences of chemical pesticides [63]. Because of their particular antibacterial capabilities, AgNPs are mostly employed for plant disease management [64]. Many researchers have advocated taking advantage of AgNPs' antibacterial properties, which make them antagonistic to a range of plant diseases. The focus of research has been on direct applications of AgNPs in agriculture, such as root elongation, seed germination, nanofertilizers, nanopesticides, and plant modification (cytotoxicity or cellular oxidative stress) in the presence of metal NPs [65,66], as well as indirect applications based on NP antimicrobial activities [67]. Scientists have documented broad-spectrum phytopathogenicity of AgNPs against a variety of phytopathogens, including Scalerotinia sclerotiorum, Fusarium culmorum, Trichoderma sp., Botrytis cinerea, Colletotrichum gloeosporioides, Rhizoctonia solani, Biploaris sorokinniana, Sphaerotheca pannasa, Phythium ultimum, Phoma and Megnaporthe grisea [68,69,70]. In a study using nanopriming technology, phytosynthesized (kaffir lime leaf extract) AgNPs were found to improve the germination and starch metabolism of developed rice seeds [71].

FOOD AND AgNPs
In the food industry around the world, nanopotentials have been discovered to improve food qualities, safety, and production efficiency. AgNPs' antibacterial activity has been extensively studied in the food industry. Greenly produced AgNPs are thought to be safer or less harmful for food applications [72]. The United States Food and Drug Administration (USFDA) has approved the use of a variety of Ag-containing food packaging materials in order to increase the shelf life of foods while maintaining direct contact with them [73]. One of the most serious issues in the agri-food industry is the safety and freshness of fruits and vegetables. Protein and weight loss occur during long-term preservation of fruits and vegetables due to natural wax coatings' incapacity to prevent water loss and reduce respiration rate. The use of various protective nanocoatings and appropriate packaging materials can greatly extend the shelf life of numerous food items [74].

BIOMEDICAL APPLICATIONS OF AgNPs
AgNPs have a wide range of biological applications, including pharmacology, drug transport, diagnostics, anticancer, and so on, because of their unique physicochemical and antibacterial properties. Garcia-Contreras et al. (2011) investigated the application of AgNPs in dental treatments such as dental implants, endodontic retrofill cement and restorative material [75]. Because the alkaloid or flavonoid contents act as capping agents and provide additional pharmacological effects, biologically produced AgNPs have anti-inflammatory capabilities. A study was conducted to assess the anti-inflammatory properties of AgNPs produced by the Leucas aspera plant. L. aspera biosynthesized AgNPs were found to have excellent anti-inflammatory properties [76]. Kim et al. (2007) used Muller Hinton agar plates to test AgNPs' antibacterial activities against E. coli, Staphylococcus aureus and yeast, revealing that they are suitable for a variety of medical devices and antimicrobial control systems [77].

ENVIRONMENT AND AgNPs
Biosynthesized AgNPs have emerged as cutting-edge tools for creating nanobiosensors that detect pollutants in the environment. The surface modification of nanoparticles with an appropriate chemical has made it feasible to identify residual pesticides in environmental samples. Nanotechnology-based colorimetric approaches for pesticide detection have various advantages, including accuracy, the lack of specialist equipment, simplicity, and reduced time consumption. The specificity and sensitivity of nanoparticle-based colorimetric detection methodology are determined by the chemical and molecular interactions between the surface-modified nanoparticle and target pesticides [78]. Silver (Ag) has a high extinction coefficient and a strong surface plasmon resonance, making it a good candidate for detecting pesticide residues in the environment [79,80]. Using calixarene-modified AgNPs, Xiong and Li described a colorimetric probe for detecting residual pesticides quantitatively. A one-pot synthesis approach was used to make very hard calixarene-modified silver nanoparticles (pSC4-Ag NPs), which were subsequently analysed. With an optunal down to a concentration of 10-7 M, pSC4-Ag NPs have been presented as a novel sensor for the colorimetric identification of residual pesticides in water [81]. Menon et al. (2013) used p-sulphonate calyx resorcinarene tailored silver nanoparticles (pSC4R-Ag NPs) to develop a simple and highly sensitive approach for detecting dimethoate herbicides in industrial wastewater [82].
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Abstract: 


Nanotechnology is a discipline of science concerned with the atomic level framing of materials in order to 


produce unique qualities that may subsequently be controlled for desired us


es. Silver nanoparticles, out of all the 


metallic nanoparticles, attracts the most attention due to its unique physical, chemical, and biological characteristics.


 


With a diverse set of applications in a variety of fields, including the pharmaceutical busin


ess.


 


The development of an 


environmentally benign approach for nanoparticle production has been a big step forward in nanotechnology. 


To 


overcome the limitation of


 


conventional methods used for synthesizing nanoparticles green chemistry


 


has emerged as 


an 


alternative


, which includes the use of biological entities like microorganisms, whole plants or plant extracts


.
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-


rich countries require the collection and translation of data about biological assets into processes, 


relationships, techniques, an


d instruments that must be linked with biological diversity's long
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term usage. 


As a result,


 


this review article summarises the relevant investigations of AgNPs biosynthesis and its antimicrobial properties 


against microorganisms and their applications in s


everal fields, including medicine and agriculture.
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INTRODUCTION


 


Nanotechnology is one of the fastest


-


growing areas, with potential applications in catalysis, energy, chem


istry, and 


medicine. Nanotechnology is largely concerned with the creation, characterisation, and investigation of nanoparticles 


of various types. A particle with a diameter of less than 100 nanometers is referred to as a nanoparticle. The word 


"nano" come


s from a Greek word that means "dwarf" or "very small


" [1]


. Because of their vast surface area, they 


respond differently than bigger particles of the same composition, allowing them to be employed in innovative 


app


lications [2]


. They may be thought of as t


he nanotechnology's fundamental buil


ding block [3]


. 


In his historic 


address "there's plenty of room at the bottom," physicist Professor Richard Feynman presented the concept of 


nanotechnology 


[4]


, however the term nanotechnology was coined by Professor Nor


io Taniguchi of Tokyo Sci


ence 


University [5]


.


 


Due to the 


ease 


of use of sophisticated characterisation techniques and the huge number of synthesis methods for 


nanomaterials, the area of nanotechnology has evolved significantly in recent years, 


particularly in the last two 


decades.


 


Organic nanoparticles and inorganic nanoparticles are the two types of nanoparticles that can be generically classed. 


Carbon nanoparticles (fullerenes) are an example of an organic nanoparticle, whereas magnetic nanopa


rticles, noble 


nanoparticles (Au and Ag), and semiconductor nanoparticles are examples of inorganic nanoparticles (TiO


2


 


and ZnO). 


Inorganic nanoparticles, in particular, have attracted interest due to their exceptional material characteristics and 


diverse 


uses. It is conveniently employed for chemical imaging pharmaceuticals, agents, and medications due to its 


nano size. Because of their extensive availability, diverse activity, and outstanding biocompatibility, inorganic 


nanoparticles are exploited for cel


lular distribution. They're also useful for controlled medication re


lease and focused 


drug delivery


. As a result, entirely beneficial materials for medical science (for example, mesoporous silica mixed 


with molecular medications produces a fantastic image 


on drug release). Cheon and Horace (2009) found that gold 
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