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Abstract 

In recent years, nanoparticles of noble metals like gold, Palladium, and Silver have drawn immense 

attention due to the wide range of new applications in pharmaceutical fields as well as other 

industries. Silver nanoparticles are one of the most beneficial forms of metals in nanotechnology 

applications. Silver nanoparticles are used in a wide variety of products, including consumer goods, 

healthcare, catalysts, electronics, and analytical equipment. Silver has a lot of potential in a variety 

of biological/chemical applications, particularly in the form of nanoparticles (NPs). Silver 

nanoparticles have anti-inflammatory, anti-cancer, anti-viral, anti-bacterial, and wound-healing 

activity. The major focus of silver nanoparticles on anti-inflammatory anti-cancer and anti-bacterial 

capabilities in this review article. We also discuss the properties of AgNPs and methods for their 

characterization, pharmacokinetics, and pharmacodynamics. More importantly, we extensively 

discuss the multifunctional bio-applications of AgNPs; for example, as antibacterial, antifungal, 

antiviral, anti-inflammatory, anti-angiogenic, and anti-cancer agents, and the mechanism of the anti-

cancer activity, anti-inflammatory activity and anti-bacterial activity of AgNPs. In addition, we 

discuss therapeutic approaches and challenges for cancer therapy using AgNPs. Finally, we 

conclude by discussing the future perspective of AgNPs.  

The results show that, depending on a variety of circumstances, silver nanoparticles have varying 

degrees of anti-inflammatory anti-cancer and anti-bacterial impact. The usage of anti-inflammatory 

supplements serves as evidence that silver supplements are being used. 

 

Keywords: Silver Nanoparticles, Pharmacokinetic, and Pharmacodynamics, quality optimization 

approach, therapeutic application, etc. 

 

1. Introduction: 

Silver nanoparticles (AgNPs) are increasingly employed in a variety of industries, including 

medicine, food, health care, consumer goods, and applications in industry [1][2][3][4]. Optical, 

electrical, heat, and physiological qualities are a few of them, along with strong electrical 

conductivity. As a result of their uncommon properties, they are utilized for several uses, including 

antibacterial agents, consumer products, sensors for light, and beauty products, medicine and food 

https://jptcp.com/index.php/jptcp/issue/view/79
https://www.sciencedirect.com/topics/engineering/silver
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/nanoparticle
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companies, testing, orthopedics, drug delivery, and even chemotherapy drugs, and eventually to 

boost the tumor-killing effects of anticancer drugs [5][6]. 

 

AgNPs are now increasingly found in bandages and medicinal devices. Nano-sized Metallic 

granules have a variety of purposes due to their extraordinary surface-to-volume ratio and ability to 

significantly alter physical, chemical, and biological characteristics. A variety of synthetic methods 

have been employed to produce AgNPs. [7][8][9] Traditional Physical as well as chemical 

techniques generally appear to be fairly costly and risky. [2] It's noteworthy that biologically 

generated AgNPs have high yield and solubility. Because a particle's physicochemical qualities may 

significantly affect those biological properties, detailed particle characterization is required after 

production. It is crucial to define the produced nanoparticles before use to solve the safety issue and 

realize the full potential of any nanomaterial for human welfare in Nano pharmaceuticals, healthcare 

industry etc. Before toxicity or biocompatibility can be assessed, the specific features of 

nanomaterial, such as size, shape, size distribution, surface area, form, solubility, aggregation, etc. 

must be investigated. [10] Different techniques for analysis, such as dynamic dispersed light (DLS), 

X-ray scattering (XRD), Fourier transform infrared spectroscopy (FTIR), and UV- spectroscopy, 

and have been used to investigate the synthesized nanoparticles. [11] 

 

Due to its special qualities, such as being extremely thermally conductive, antiseptic, antibacterial, 

anticancer, anti-inflammatory, and anti-diabetic, silver nanoparticles (silver NPs) have gained a lot 

of interest recently. [12] ([13] [14] Due to their greater surface area, silver nanoparticle drug carriers 

have an advantage in the treatment of breast cancer because they can demonstrate a stronger 

therapeutic impact of anticancer medicines on cancer cells. Nanoparticles, fine size, improved 

enhanced mechanical, magnetic, electrical, optical, and antibacterial characteristics, as well as 

surface qualities, have novel uses in the realm of catalysis. Have received significant attention due 

to the growing demand for monodispersed and size-controlled synthesis of nanoparticles in cancer 

therapy [14], biology, chemistry, engineering, computer science, biology, medicine, and photo 

detection. [15] By using controlled synthesis and the inclusion of reducing and stabilizing 

chemicals, it is possible to achieve the quality of NPs with a controlled size that provides a benefit 

in oral medication administration. [16] AgNPs have a huge potential for commercial application as 

medical equipment and healthcare goods because of their outstanding features. There are several 

ways to make silver nanoparticles, including corporal, biochemical and organic techniques. [17] 

Such as microwave irradiation, opposite micelles, and chemical reduction. [18] [19] 

 

For the production of silver NPs without maintaining an aseptic environment, green synthesis 

methods using diverse biological components from natural sources are more often utilized. [18]  

 

To create environmentally friendly, biocompatible silver nanoparticles (silver NPs), green synthetic 

procedures are crucial. [20] [21] With substantial heat conductivity and more stable formulations 

silver nanoparticles also. [22] The optimum cooling is provided by silver in the form of Nano fluids 

because they reduce the movement behavior of the fluid, which reduces the width of the warm air 

layer and increases the heat flow rate. [20][22] The three nanoparticles with the greatest boost, 

respectively, were Ag, Cu, and Al2O3. [20] Silver NPs have attracted a great deal of interest in a 

variety of technical applications because of their varied benefits.  

 

2. Pharmaceuticals applications  

Silver nanoparticles have an extensive series of applications in the domains of medication, materials 

science, and catalysis. Due to the unique qualities of their bulk solid, this is the case.  

https://jptcp.com/index.php/jptcp/issue/view/79


A Systemic Review On Silver Nanoparticles: Current Prospective And Quality Optimization Approaches And 

Application 

 

Vol.29 No.04 (2022): JPTCP (1214-1230)  Page | 1216 

 
Fig. 1: Application of Silver nanoparticles 

 

2.1 Antifungal Activity of Silver Nanoparticles 

AgNPs have demonstrated antifungal activity against forty-four different fungus species strains. 

AgNPs' activity against Candida albicans may include rupturing the integrity of the cell membrane, 

which stops the cell from growing. AgNPs may therefore be one of the treatments used to stop 

fungal infections that affect oral tissues. AgNPs added to resins at a concentration of 1 μg/ml have 

demonstrated strong antifungal action without causing any cytotoxicity.[23][24][25] 

 

2.2 Anti-cancer Activity of silver nanoparticles: 

The use of nanoparticles, including silver nanoparticles, in combating dermatophyte infections and 

exhibiting potential anti-cancer activity is a fascinating and evolving area of research. Here's a 

sample section for your review article that focuses on the anti-cancer activity of nanoparticles 

against dermatophyte.[26][27] 

 

2.3 Antiviral activity of silver nanoparticles: 

Nanoparticles, including silver nanoparticles, have demonstrated notable antiviral properties through 

various mechanisms. These mechanisms may include interference with viral entry, inhibition of 

viral replication, and modulation of host immune responses. Our review critically analyzes existing 

literature to unravel the intricacies of these mechanisms, providing insights into how nanoparticles 

combat a broad spectrum of viruses.[28] 

 

2.4 Anti-inflammatory application of silver nanoparticles: 

Inflammation is a complex biological response that plays a pivotal role in the immune system's 

defense against harmful stimuli. However, dysregulated or chronic inflammation is implicated in 

various pathological conditions. Nanoparticles, owing to their unique physicochemical properties, 

have garnered considerable attention as potential modulators of inflammatory responses. This 

review aims to comprehensively examine the mechanisms underlying the anti-inflammatory activity 

of nanoparticles and their therapeutic implications.[29] [30] 

 

2.5 Anti-wound healing activity of silver nanoparticles:  

While silver nanoparticles have gained recognition for their wound-healing potential, it is 

imperative to critically examine potential challenges and considerations associated with their 

application in wound care. This section aims to explore any documented instances or concerns 

related to the anti-wound healing activity of silver nanoparticles, shedding light on factors that 

warrant careful consideration.[31][32][33] 

https://jptcp.com/index.php/jptcp/issue/view/79
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3. Pharmacokinetics and pharmacodynamics  

3.1 Pharmacokinetics 

Silver NPs' physicochemical characteristics are essential for modifying PK because they regulate the 

body's initial pharmacologic reaction after ingestion. "Nano sizing" a pharmaceutical formulation 

can increase medication absorption and increase drug dissolution rates for drugs with low 

bioavailability. [34][35] 

 

NPs can also extend the drug's half-life in the bloodstream that would otherwise be quickly 

eliminated or broken down. Numerous important parameters that have a substantial impact on the 

PK of NPs are explored because PK has a considerable impact on the cytotoxicity and therapeutic 

effectiveness of the NPs offered. We concentrate in this section; we focus on the theranostic features 

of small NPs as opposed to reticuloendothelial system-mediated NP removal. Because bigger NPs 

are unlikely to be used in clinical settings. The NPs may be quickly removed within the body 

without cellular internalization or metabolism, limiting body exposure to the NPs, prior studies have 

demonstrated that A kidney's discharge favored and desired route contrasted with the liver's 

clearance for Silver NPs. [36] [37]  

 

3.2 Pharmacodynamics 

Silver nanoparticles have been used most successfully in cancer research. However, as mentioned 

above, the majority of NPs should have inert surface coatings with organic polymeric and/or 

biological components for theranostic and therapeutic objectives. Additionally, customized targeting 

is a crucial component to overcome a drawback of conventional therapy and reduce any potential 

adverse effects. Effective tumor targeting may be achieved using two main strategies: Leaky 

endothelium surrounding cancer cells allows therapeutic NPs to passively target tumors Impact of 

improved permeation as well as retention (EPR). Active focusing on the other hand depends on the 

surface of NPs being targeted with ligands like antibodies, aptamers, and peptides so that NPs may 

bind to the receptors that are overexpressed on cancer cells. In this part, we present some instances 

of cutting-edge theranostic Nano platforms. [38][39][40] 

 

3.2.1 Pharmacokinetic behavioral approach of Silver nanoparticles 

However, excessive distribution to tissues outside the target area may have negative side effects that 

must be avoided. It is typically desired for drugs or NPs to have a dominating concentration in the 

target tissue for increased therapeutic benefits. As a result, information on tissue bio-distribution and 

pharmacokinetics is essential for NP biological applications that are both safe and effective. 

[41][42][43] 

 

3.3 Absorption 

Compared to tiny molecules, the nanoparticle absorbing process is more complicated. In contrast to 

subcutaneous, intramuscular, or inhaled nanoparticles, which are mostly absorbed by macrophages 

and lymphatic uptake, through Mouth nanoparticles, transcytosis, M cell adsorption, and Para 

cellular movement in the GI tract can be absorbed. There are very few studies that offer quantitative 

data, but many have provided qualitative descriptions of the oral absorption that takes place in 

humans and other animals. [44][45] 

 

In 1980, looked at the persistence of silver in a 47-year-old patient with argyria. The amount of 

silver that was kept in the body after an oral intake was discovered to be 18% using a radioactive 

tracer. It has been demonstrated that silver Nanoparticle was less accessible than silver ionic 

following oral administration due to increased fecal clearance and lower absolute levels in organs. 

[46][47] 

 

  

https://jptcp.com/index.php/jptcp/issue/view/79
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3.4 Distribution 

A few of the multiple transport processes that affect how nanoparticles are distributed in vivo 

include target-mediated disposal, opsonization, protein corona creation, MPS absorption, enhanced 

EPR (Effect of Permeability and Resistance), and lymphatic carriage. [48][49] 

The hepatic system was identified as the primary organ for Ag dispersion, followed by the spleen 

and kidneys, regardless of the oral, intravenous, subcutaneous, or inhalation exposure route. 

Numerous cells, such as sinusoidal endothelium cells, hepatocytes, and Kupffer cells, have been 

found to accumulate silver in the liver. [50][51] 

 

3.4 Metabolism: 

It has been demonstrated that oral contact with electrical and silver nanoparticle solutions causes 

silver can accumulate in organs like the skin as tiny granules of glomeruli, intestines, and skin 

surface. These silver, sulfur, and selenium-containing size of nanoparticles are 12 nm were 

originated in the rat gut. [52][53] 

Ag+ and GSH combine to create H+ and GS-Ag, which are then distributed throughout various 

tissues as Ag-GSH polymer complexes. Ag-thiol complexes may still be transformed into zero-

valent AgNPs via UV photodecomposition, but more slowly. AgNPs may also undergo sulphation 

to generate Ag2S NPs as well as thiols. Additionally, Ag2S NPs can be created through the 

interaction of Ag2S nanoparticles with Argyrial Ag/Se nanoparticles. [54][55] 

 

3.5 Elimination:  

Silvery outflow was determined to be high (63 and 49 % of the day-to-day intake in the Ag NPs and 

silver acetate groups, respectively) but low (0.1% of 24-hour consumption for both groups) in 

the faces of rats repeatedly treated for 28 days to fourteen-nm PVP coated AgNPs or silver acetate. 

[56][57] Following oral administration, it was discovered that 14 nm AgNP had greater fecal 

excretion rates than ionic silver, at 63 and 49%, respectively. This was related to silver nanoparticles 

lower bioavailability. [58] 

Subsequent oral administration, it was discovered that 14 nm AgNP had greater fecal excretion rates 

than ionic silver, at 63 and 49%, respectively. This was related to silver nanoparticles lower 

bioavailability. Urine production a woman excreted between 2 and 104% of a radioactive silver 

tracer administered orally at 12 hours in her urine, according to East et al. After administering 110 

radioactive silver radionuclides orally, Furchner et al. found that Urinary excretion of silver. Eight 

weeks following consumption of silver particles or nanoparticles of silver found that silver 

continued to be detectable in the rat brain and testes at (15 and 20 nm). [59][60][61] 

 

4. Rationale of the study 

The chemical reduction approach and the green synthesis method were two of the SNPs synthesis 

methods that garnered the greatest interest because of their ability to effectively manage particle size 

and shape in various research activities carried out in the field of modified focus. The right 

nanoparticle size may be produced more quickly with this method. Despite the abundance of data 

demonstrating Ag NP's antibacterial efficacy against a variety of illnesses. Instead of employing 

various sizes of SNP, these trials against human pathogenic bacteria used a range of sizes.  There 

was a recent increase in the use of silver nanoparticles to treat cancer, diabetes, and inflammation. 

Although several nanoparticles have been utilized in people to carry drugs, it is still unknown how 

most proteins will react to them. Understanding how proteins interact with nanoparticles in vivo 

affects their structure and function is crucial. Understanding how protein structure and biological 

function are impacted when NP penetrates through the cell membrane and interacts with them is 

also essential for understanding nanoparticle-mediated cell death. 

This is also essential to comprehend how in vivo gene expression levels are impacted by 

nanoparticles. Because there has been a substantial attempt to increase the activity or expression 

https://jptcp.com/index.php/jptcp/issue/view/79
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level of many enzymes industrially utilizing molecular or chemical guides, most enzymes are 

expressed at a lower level. However, no such impact has yet been investigated using nanoparticles. 

 

5. Methodology  

This study was accompanied by the preferred report from reviews or research articles statements 

that were published in national and international journals. 

 

6. Search strategy: 

For the portion of current and important information for the study, this information was gathered by 

a prospective complete literature search utilizing more than six electronic databases, including 

Google Scholar, PubMed, and Elsevier ASC publications from databases between 2001 and 2019. 

All included papers reference lists and other possibly pertinent citations were examined.   Because 

of the difficulty in communicating, the short turnaround time, and the expensive expense of 

translation, the study's selection was restricted to publications written in English. The publishing 

history of the journal was searched as a review using the hyphenated term “Role of Silver 

nanoparticles in the treatment of inflammation” to obtain a thorough search of pertinent research, 

and the pertinent data was extended to access in the selection process.  

 

7. Inclusion criteria: 

The original study was supplemented by reviews or research papers from national and international 

publications that addressed the prevalence of silver nanoparticles, molecular approaches to 

inflammation and cancer, a thorough analysis of the study. 

To prevent misuse of comprehensives, studies like duplicate publications, abstracts from studies 

published before 2019, and unreliable ethnobotanical and ethno medical reports that lacked study 

areas and locations, informant participation, and information on untargeted diseases were removed. 

Study choice by reviewing each records title and abstract and, if required, obtaining the entire text 

of the studies, each author independently evaluated each study according to their inclusion criteria. 

Only high quality indexed journal papers (research and review articles) about silver nanoparticles 

were chosen for the studies trending input. Based on the titles and abstracts of recognized journal 

articles, the search results were screened. In addition, only the most pertinent reports out of 

thousands were downloaded and carefully examined to further the discussion of the preclinical and 

mechanistic assessment of silver nanoparticles and their strategy for inflammatory illness. 

 

Table No. 1: Silver Nano-particles and quality optimization approaches 
Base/polymers Source Physiochemical 

characteristic 

Mechanical 

strength 

Applicability References 

Hydroxypropyl 

methylcellulose 

wood pulp and 

cotton linter 

( Natural) 

Thickening power, 

tasteless, odorless, 

non-toxic 

Pervasive, reducing the 

absorption of oil 

from fried 

products 

[62] 

Polyethylene 

glycol 

petroleum 

refining 

Odorless, colorless,  

inert, non-toxic 

High molecular 

weight 

PEG20000 and 

PEG 35000 

formed coherent 

tablets at low 

compaction 

pressure 

Swelling 

behavior 

controlled 

release matrices 

for therapy or, 

[63] 

Dextran isolated from 

different plant 

sources (e.g., A

gave salmiana a

nd pummelo) 

Soluble in water and 

electrolyte solution, 

molecular weight 

10000, easily 

filtered, non-toxic 

mechanical 

strengths as a 

function of 

concentrations of 

MgCl2, GA, and 

PEG 400, which 

Antithrombotic 

and anti-

inflammatory 

[64] 

https://jptcp.com/index.php/jptcp/issue/view/79
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was found to be 

useful for the 

evaluation 

Polyethylene 

glycol 

petroleum 

refining 

Odorless, colorless,  

inert, non-toxic 

High molecular 

weight 

PEG20000 and 

PEG 35000 

formed coherent 

tablets at low 

compaction 

pressure 

Swelling 

behavior 

controlled 

release matrices 

for therapy or, 

[63] 

polyvinylpyrroli

done 

 

 

made from the 

monomer N-

vinylpyrrolidon

e. 

 

 

a biocompatible, 

non-toxic, 

temperature- and 

pH-resistant, inert, 

and biodegradable 

polymer 

Tensile strength 

of 4.3 MPa and a 

hardness of 1.3 

GPa 

 

 

 

 

 

Adhesives, 

ceramics, ink, 

printing, fibers a

nd textiles, 

personal care 

goods, water 

treatment and 

dialysis films, 

batteries 

Semiconductors 

 

 

[65] 

Methacrylic acid 

 

 

acetone 

cyanohydrin 

colorless transparent 

liquid at room 

temperature 

Methacrylic acid 

copolymer 

containing 4.1 

mole % acid 

units 

Protective 

agents 

[65] 

 

Table No. 2: Current Scenario of SNP in Therapeutic Applications 
Type of nanoparticle Route of 

administration 

Animal 

Model/invitro 

Exposure Effective 

dose 

Therapeutic 

application 

Molecular 

Approach 

References 

Silver Nano-particle 

 

Oral Rat (150-300 

g), 

Toxicant 1µm/ml 

/day 

antibacterial Interfere 

with DNA 

replication 

[66] 

Gold Nano-particle i.v. Wistar Rat 

(180-220 g) 

Toxicant 0.32 

ml/kg 

Anti-cancer Inhibit 

ATPase 

activity 

[67] 

Lipid Nano-particle parenteral Rat 180-220 

g) 

Toxicant 1µm/ml Anti-cancer HY1991 [68] 

Zinc oxide 

nanoparticles 

i.v. Rat (180-220) Toxicant 1000 

mg/kg 

Anti-

bacterial 

 [69] 

  

Table no. 3: List of types of silver nanoparticles with their Practical Range, concentration and 

Activity 
Types of silver 

nanoparticles 

Practical range Concentration  uses Activity Reference 

Silver colloid 

nanoparticles silver 

nanoparticles 

25-450 nm 0.005-0.20 mol  L-1 Anti-bacterial [70] 

Cucumis prophetarum 

silver nanoparticles 

25 -40 nm 50,75,100 μg/mL Anti-bacterial [71] 

Bacillus thuringiensis 

silver Nanoparticles 

50 nm size 25-50 μg/mL Antibacterial [72] 

Melia Dubai leaf  silver 

Nanoparticles 

20-45 nm 5-10  μg/mL Breast cancer [73] 

Fruit extract of Cleome 

viscosa  Silver 

Nanoparticles 

15-50 nm 20-30   μg/mL Anti-cancer [74] 

extraction from saliva a typical size of 50  μg/mL Inhibiting blood [74] 

https://jptcp.com/index.php/jptcp/issue/view/79
https://www.sciencedirect.com/topics/immunology-and-microbiology/melia
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officinalis  Silver 

Nanoparticles 

sixteen and a half 

nm x 1.2 nm 

vessel formation 

B. licheniformis  silver 

Nanoparticles 

40–50 nm an amount of 50 mg/mL inhibits 

endothelial cell 

migration 

[75] 

polyvinylpyrrolidone (P

VP) coated silver 

nanoparticles 

2–3 nm levels of 0.5, 1, 5, 10, and 

20 grams per milliliter 

induced VEGF si

gnaling and angio

genesis 

[76] 

Nanoparticles of silver a typical size of ten 

millimetres 

2.5 and 0.25 grammes per 

millilitre concentrations 

healing of wounds [77] 

Ginseng fresh leaves  

silver Nanoparticles 

10-20 nm an amount of 100 

milligrammes per 

millilitre 

lung cancer [78] 

silver nanoparticles with 

a spherical form 

10 nm 400μg/mL impeded 

HUVECs' ability 

to form tubes 

[79] 

fruit extract of Ficus 

carica Silver 

Nanoparticles 

10-30 nm 50 ng/mL impeded 

HUVECs' ability 

to form tubes 

[80] 

 

8. Mechanism of action of silver nanoparticles:  

8.1 Anti-bacterial Mechanism of silver nanoparticles. 

Figure 2 was proposed to have a variety of antibacterial activities even though the precise workings 

of the antimicrobial capabilities is unknown of silver nanoparticles are unclear. The death of 

bacteria may be attributed to the silver nanoparticles' ability to continuously discharge silver ions. 

Silver ions can cling to the cell wall and cytoplasmic membrane due to electrostatic attraction and 

affinity to sulfur proteins. Adherent ions can make the membrane of the cytoplasm more permeable 

and cause the bacteria's coat to disintegrate. The most important catalyst for the modification of 

DNA and membrane breakdown might be the reactivity of oxygen species. Pulmonary enzymes 

may become inactive when free Ag components enter cells, causing a responsive oxygen class and 

stopping the formation of adenosine triphosphate. Replication of DNA may be hampered by the 

silver ions' interactions with these substances., hinder cell development, or possibly result in the 

deaths of microorganisms due to the importance of sulfur and phosphorus in DNA. Silver ions can 

denaturize cytoplasmic ribosomes, which can also stop the creation of protein.[81][82][83] 

 

 
Fig. 2: mechanism of silver nanoparticles: 

 

https://jptcp.com/index.php/jptcp/issue/view/79
https://www.sciencedirect.com/topics/medicine-and-dentistry/povidone
https://www.sciencedirect.com/topics/medicine-and-dentistry/vegf-signaling
https://www.sciencedirect.com/topics/medicine-and-dentistry/vegf-signaling
https://www.sciencedirect.com/topics/immunology-and-microbiology/angiogenesis
https://www.sciencedirect.com/topics/immunology-and-microbiology/angiogenesis
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Cell membrane breakdown is the main way that silver nanoparticles work. [84]. Furthermore, when 

the silver nanoparticles dissolve, antimicrobial silver ions are released. These silver ions can interact 

with thiol-containing proteins in the cell wall and alter their activities (fig.2). Silver nanoparticles 

can attach to proteins when they come into contact with the outer membrane, creating compounds 

containing molecules of oxygen, nitrogen, phosphorus, or Sulphur as electronic donors. The 

relationship that exists involving the literature describes these groups as well characterized. Thus, 

through interactions with disulfide bonds and active site blockage, silver nanoparticles cause the 

inactivation of membrane-bound enzymes and proteins. [85] According to reports, AgNPs may 

increase the trans/cis ratio of unsaturated membrane fatty acids, which might modify the fluidity of 

the membrane and the makeup of the lipid bilayer. It may result in modifications to the membrane's 

structure that prohibit the membrane from functioning, increasing permeability and deteriorating 

membrane integrity. 

An adequate inflammatory in vitro model should be employed to observe the anti-inflammatory 

action of AgNPs and their mechanism. A pro-inflammatory cytokine called tumor necrosis factor 

(TNF) controls cellular responses in a variety of pathological situations, including inflammatory 

disorders and cancer. [86] TNF's principal cellular reaction, inflammation, is mostly brought on 

through the NF-KB activation pathway. As a result, the TNF-induced inflammatory response in lung 

epithelial cells is a good model for investigating how AgNPs work to reduce inflammation. 

Therefore, it is essential to create small-sized AgNPs and prevent precipitation or particle clustering. 

Stable nanoparticle synthesis is difficult and problematic since they naturally aggregate their 

constituent particles during storage. [20]. Silver nanoparticles (NPs) were mixed inside the clay's 

exterior surfaces to solve the precipitation problem. [87]. It is the reported method for preventing 

agglomeration [88] between particles. 

Because of its ease of use, inexpensive price, and low toxicity, the reduction process of bio-nano 

composites is now often employed to create AgNPs without particle aggregation. Size-controlled 

synthesis of silver NPs is the first choice for higher therapeutic potential. Because of its changed 

properties, such as stability during extended storage and size or surface volume ratio, the synthesis 

of AgNPs is a particularly attractive scientific topic. [89]. The antimicrobial characteristics of 

nanoparticles of silver have drawn a lot of interest, but research on their antiviral capabilities is still 

in its infancy. [90]  

 

8.2 Anti-cancer Mechanism of silver nanoparticles: 

 
Figure 2: Anti-cancer Mechanism of silver nanoparticles 

 

AgNPs are entering into cancer cells, and ROS are activated. DNA and Mitochondria Dysfunction 

and Caspase activated. These are the reasons for cell death (Fig. 2).[91][91] 

https://jptcp.com/index.php/jptcp/issue/view/79
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Anti-inflammatory Mechanism of silver nanoparticles: 

One of the essential biomedical applications of the nanoparticle is as an anti-inflammatory agent. 

Sole metallic nanoparticles containing silver have intrinsic anti-inflammatory effects.[92] This 

activity has been explained in the Figure 3.[93] When it is produced along with plant materials or 

biological materials, the anti-inflammatory effect shows synergistic action.[94][95] 

 
Figure 3: Anti-inflammatory Mechanism of Silver nanoparticles 

 

8.3 Anti-viral mechanism of action of silver nanoparticles:  

Nanoparticles, including silver nanoparticles, have demonstrated notable antiviral properties through 

various mechanisms.[96] These mechanisms may include interference with viral entry, inhibition of 

viral replication, and modulation of host immune responses. [97]Our review critically analyzes 

existing literature to unravel the intricacies of these mechanisms, providing insights into how 

nanoparticles combat a broad spectrum of viruses.[98][99][100] 

 

9. Future prospective  

The nanoparticle drug delivery system manages the many drugs for the treatment of inflammation, 

cancer, diabetes, and other conditions. Silver nanoparticles reduce inflammation and cancer cells 

without running the danger of doing significant harm. A clear palliative choice is the only way to 

manage the increased prevalence of both inflammation and cancer for those who have both illnesses. 

To further reduce morbidity and mortality among patients with cancer and inflammatory diseases, a 

multidisciplinary approach is required. Both developed and developing countries see cancer and 

inflammation as serious public health problems that have a big impact on people all around the 

world. The largest barriers to reducing people's financial hardship in the treatment of cancer and 

inflammation may be related to the cost, acceptability, availability, and accessibility of medications. 

Despite this, many individuals continue to use silver nanoparticles as a kind of treatment since they 

are convenient, well-liked, and affordable. Even yet, the evaluation of the effectiveness, safety, and 

quality of silver nanoparticles may contribute to their absence. The emergence of nanoparticle 

systems with scientific validation and well-known therapeutic and regulatory components can 

supply and formalize a natural approach that not only decreases the burden of sickness but also 

raises the medical system to an affordable economic level. 

 

10. Conclusion: 

Silver nanoparticles are now frequently used since they have so many uses in so many different 

sectors. Apart from its widespread use in antibacterial applications, Ag NPs have demonstrated use 

in gene therapy, antiviral, anti-inflammatory, diagnostic, and imaging fields. AgNPs are now being 

researched as a possible substitute for current conventional cancer treatments such as radiation, 

chemotherapy, and other treatments. Given that these AgNPs have anti-angiogenic qualities, treating 

cancer with them is seen as an interesting approach. It has been demonstrated that cancer therapy is 
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safe and site-specific. Therefore, it can be said that these AgNPs are a simple, secure, and efficient 

treatment for a variety of ailments. This study provided a comprehensive overview of the 

mechanism of action, characterization, and bio applications of silver nanoparticles (AgNPs), with an 

emphasis on the mechanisms behind AgNPs' anticancer activity and their possible application in 

cancer therapy. The potential use of AgNPs as a next-generation anticancer therapeutic agent has 

recently been investigated in research from academic and commercial sources due to the prevalent 

side effects of radiation therapy and chemotherapy. 

 

11. List of abbreviation:  

1 AgNPs Silver nanoparticles 

2 Ag Silver 

3 PVP Polyvinylpyrrolidone 

4 NP Nanoparticles 

5 EPR Effect of Permeability and Persistence 

6 FTIR Fourier transform infrared spectroscopy 

7 Cu Copper 

8 GI tract Gastro intestinal tract 

9 PVP Polyvinylpyrrolidone 
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