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Abstract 

 
Nanotechnology has captured the attention of researchers in all basic sciences, including physics, chemistry, and biology. It is 

concerned with particle size range from 1-100 nanometers. In this review they give a brief description about Nanotechnology in 

Iraq, Types of synthesis, study the characterization and its application in various fields viz. medicine, industry, agriculture, 

electronic and in the oil field. Nanoparticles have been used in a variety of sectors of research and technology in recent years, 

ranging from material science to microbiology. As a result, nanoparticle synthesis can be considered an active area in 

nanoparticle research and application. Physical, chemical, and biological methods of nanoparticle synthesis are all available. The 

biological approach is the most effective of these. 
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Introduction 

In general, nanoparticles vary in source and proportions, such 

as organic or inorganic, natural or synthetic materials ( Jumaah 

& Altaie, 2020). Nanoparticles are the fundamental principle 

of nanotechnology, and they have specific characteristics 

based on their scale, morphology, and other size-dependent 

properties (Khan et al., 2019).  

Antibacterial properties are known to exist in some of these 

metal nanoparticles. The manufacture of such materials poses 

a challenge for both chemists and biologists in terms of 

selecting analytical methods that provide appropriate 

information about these materials (Sanches-lopez et al., 2020). 

The development of nanotechnology has enhanced the medical 

rules for preventing and identifying diseases, as well as cancer 

treatment (Jin et al., 2020).  Chemical or biological processes 

could be used to manufacture nanoparticles. Chemical 

synthesis methods have been related to several adverse 

consequences, indicating the presence of toxic chemicals 

absorbed into the surface (Iravani et al., 2014; Ranjan et al., 

2021). Biological nanoparticle synthesis methods based on 

microorganisms, enzymes, fungi, and algae are more 

ecologically responsible than chemical and physical methods 

(Shah et al., 2015). 

 

 

 A multitude of reaction factors, such as solvent, temperature, 

pressure, and pH, which can also be acidic, basic, or neutral, 

impact on biological green synthesis methodologies (Singh et 

al.,2015). Because of the availability of effective 

phytochemicals in various plant extracts, particularly leaves, 

such as ketones, aldehydes, flavones, amides, terpenoids, 

carboxylic acids, and ascorbic acids, In the synthesis of 

metal/metal oxide nanoparticles, plant biodiversity has 

received a lot of attention (Ammulu et al., 2021). This 

component is capable of transferring metal salts into metal 

nanoparticles  (Makarov et al., 2014). 

1. Nanoparticle classification 

The morphology, size, and shape of nanoparticles are used to 

divide them into different types. In this review, some of the 

most traditional clothing of nanoparticles are explained. 

1.1. Organic-based nanoparticles 

Ferritin, micelles, dendrimers, and liposomes are among the 

organic nanoparticles. Organic nanoparticles are non-harmful 

to the environment, biodegradable, and some organic 

nanoparticles, like (liposomes and micelles) (Tiwari et al.,  

2008). 
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 Because of these features, organic nanoparticles are an 

excellent alternative for drug delivery. The Nanosphere or 

Nano capsule is the known shape of (organic) or (polymeric) 

nanoparticles (Mansha et al., 2017). The matrix particles have 

a solid overall mass and adsorb other molecules on the 

spherical surface's outer side. Particles encapsulated the solid 

mass in the latter event (Rao & Geckeler., 2011). 

1.2. Inorganic nanoparticles 

Because inorganic nanoparticles do not contain carbon, they 

are not toxic. Inorganic NPswere biocompatible and 

hydrophilic, whereas organic nanoparticles were incredibly 

efficient metal oxide nanoparticles connected to the inorganic 

nanoparticle class. 

1.2.1 Metal nanoparticle's 

Metallica nanoparticles are generated from metals using 

destructive or constructive processes. Pure metal nanoparticles 

are synthesized using metal sources. Due to plasma resonance 

characteristics, metal nanoparticles have unique electrical 

characteristics. Shape, facets, and size all influence the 

synthesis of metal nanoparticles (Dreaden et al., 2012) metal 

NPs were included Aluminum, gold, silver, cadmium, iron, 

lead, cobalt, zinc, and copper. These have a small size (10–

100 nanometer). Nanoparticles' surface properties include the 

area of the surface to volume ratio, surface charge, pore, size, 

area of the surface charge, structure, crystalline, amorphous, 

spherical, rod, hexagonal, crystalline (Salavati-Niasari et al., 

2008). 

1.2.2  Metal oxides  nanoparticle's  

Metal oxides were the most commonly used inorganic NPs, 

and they present a reasonable alternative to antibiotic 

resistance. They not only use processes of action that are 

completely different from those found in standard antibiotics, 

acting against bacteria that have already developed resistance, 

but they also target multiple biomolecules at the same time 

(Slavin et al., 2020). Numerous techniques could be used to 

characterize metal-based nanoparticles (Wang et al., 2017). 

2. Properties of Nanoparticles 

The physical and chemical properties of nanoparticles are the 

most common divisions. In this article, the properties of a few 

popular nanoparticles are presented. 

2.1 Physical 

Optical characteristics such as the nanoparticle's color, among 

physical properties, are UV absorption and reflection, as well 

as the light penetration, capabilities for reflection, and 

absorption in solution. It features mechanical characteristics 

like strength, ductility, tensile strength, as well as flexibility, 

which play an important role in their application. Magnetic 

and electrical characters of nanoparticles have their use in 

modern electronics as well as in renewable energy 

applications. Thermal conductivity is essential. 

2.2 Chemical 

Chemical structure nanoparticles with the target-like stability 

and sensitivity to components. The antibacterial, antifungal, 

disinfection and toxic properties of nanoparticles make them 

suitable for use in biomedical and environmental applications. 

3 Characterization 

The unique characteristics of a nanoparticle determine its 

potential and assignment. Various measuring techniques are 

used to quantify nanoparticles. 

3.1 Size 

One of the most essential and essential measures for 

nanoparticle classification is particle size. It determines the 

particle's size and distribution, as well as whether it is at the 

nano or micro scale. Electron microscopy is the most common 

technique for evaluating particle size and diffusion. Scanning 

Electron Microscope (SEM) and Transmission Electron 

Microscope (TEM) data are collected for this purpose. 

(Marsalek, 2014). 

3.2 Surface area 

In the determination of nanoparticles. The surface area is 

important, The volume ratio of a nanoparticle has a significant 

impact on performance and features. BET analysis was the 

most typical method for determining the surface. For 

calculating the surface area of a liquid, a simple titration was 

sufficient, but it is a simple method as a function of nuclear 

magnetic force (Sharma & Rao, 2014). 

3.3- Composition 

The chemical structure of nanoparticles influences their purity 

and performance. Increased concentrations of unnecessary 

elements in the nanoparticle can reduce its efficiency, 

resulting in secondary reactions and contamination in the 

process. In most cases, an X-ray photoelectron 

spectrophotometer was used to measure the composition 

(XPS). Aluminum, gold, iron, lead, silver, cobalt, zinc, 

cadmium, and copper are among 18 metal nanoparticles 

(Bzdek et al., 2016). 

3.4 Surface morphology 

The Surface morphology of nanoparticles plays an essential 

part in utilizing their features. Surface evaluation is frequently 

carried out using electron microscopy techniques like SEM 

and TEM (Hodoroaba et al., 2014). 

3.5 Surface charge 

The charge of a nanoparticle determines where interactions 

with the target zeta potentiometer were often used to 

determine surface charges and associated dispersion stability 

in a solution (Marsalek, 2014). 
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3.6 Crystalline 

Crystalline was studied of the structure atoms and molecules 

in crystal solids, the structural configuration of nanoparticles 

was determined using X-ray, the electron or neutron 

diffraction process (Yano et al., 1996).  

3.7 Concentration 

The concentration of nanoparticles in the gaseous phase by the 

amount of air or gas needed, the amount of air or gas needed 

for the procedure is calculated. The concentration of 

nanoparticles of air or gas determines a system's performance 

or efficiency; a condensation particle counter is commonly 

used to determine levels (CPC). 

4. Applications 

Some of the most essential applications of nanoparticles are 

identified below. 

4.1 Medicine 

The application of nanoparticles in drug delivery has grown in 

popularity changed the medical field according to 

nanotechnology. nanoparticles can be used to deliver the 

antibiotic to the target place (Ganesh et al., 2013) by placing 

the drug in the desired area and the required dosage, overall 

drug consumption, and adverse effects are significantly 

reduced. Tissue engineering is a less expensive and less risky 

method of creating and replacing damaged tissue. It can be 

used to replace traditional treatments like artificial implants 

and organ transplants such as the synthesis of carbon nanotube 

scaffolds in bones (Mudshinge et al., 2011). Gold has long 

been used as surgical therapy and it is used in a variety of 

ways. The use of gold for memory enhancement is a common 

method of improving one's overall health (Shinde et al., 2012). 

4.2 Food 

Incorporating nanotechnology into the food industry, 

processing, protection, and packaging increases the quality of 

the product. In the case of food packaging, a Nanocomposite 

coating can directly deposit antimicrobial materials onto the 

coated film surface (Laad & Jatti, 2016). 

4. 3 Environmental remediation and renewable energy 

Nanoparticle's distinct physical and chemical properties have 

elevated them to the forefront of waste management and 

performance enhancement in the renewable energy sector 

(Liu, 2006) soils contain nanoparticles and some of them have 

been shown to benefit the environment. The use of 

nanoparticles in environmental remediation also regarded as 

nano remediation has proven effective in reducing or 

removing contaminants from the environment (Nowack & 

Bucheli., 2007) nano remediation is one of the most practical 

treatments because it allows for in-situ treatment, reducing the 

need to pump groundwater out for treatment and excavate to 

create the largest possible site. Nanoparticles are injected into 

the groundwater stream to visually inspect the water while 

transferring toxins (Liu, 2006) redox reactions are a common 

decontamination process. Surface water is disinfected, treated, 

and desalinated using nanoparticles. Heavy metals, 

microorganisms, and organic contaminants are all possible 

contaminants. It has been demonstrated to be effective in 

removing the need for chemicals that could result in secondary 

reaction products (Iravani, 2011). 

5  Bio production of nanoparticles 

For the production of nanoparticles, there are various 

techniques available, including chemical, physical, and 

biological methods (Cerjak, 2014). Chemical synthesis is 

useful since it yields large volumes of nanoparticles in a short 

amount of time. Further, the chemistry reagents most used for 

nanoparticle production and stabilization are harmful and 

cause impurities (Makarov et al., 2014). The demand for 

environmentally friendly, non-toxic nanoparticle production 

methods is generating interest in biological systems that avoid 

the use of harmful chemicals as byproducts. Plants, fungi, 

yeast, actinomycetes, bacteria, and other natural sources can 

all be used to make metal nanoparticles. Intracellular and 

extracellular substances can be produced by prokaryotic and 

eukaryotic organisms (Geonmonond et al., 2018). 

5.1 Plants are used in the synthesis of nanoparticles 

Plants are a better alternative for nanoparticle synthesis 

because the protocols used are free of harmful chemicals and 

natural capping agents are widely available, such as the 

production of gold and silver nanoparticles from geranium 

extract (Shahverdi et al., 2007). Aloe Vera plant extracts were 

also used to make gold Nano triangles and silver nanoparticles 

(Singaravelu et al., 2007) broths formed from boiling fresh 

plant leaves are used in most research on the creation of silver 

or gold nanoparticles, it was created use sun-dried 

Cinnamomumcamphora leaf extract on the other hand 

(Shankar et al., 2004; Lin et al.,) a simple green synthesis 

method for producing well-defined silver was recently 

reported (Vithiya & Sen, 2011) the method involves reducing 

silver nitrate at room temperature with the broth of the sun-

dried Cassia fistula leaf without the use of additives. 

5.2  Bacteria in the synthesis of nanoparticles 

Bacteria have been examined the most for nanoparticle 

production due to their quick growth and the relative 

availability of genetic engineering. Pseudomonas, silver-

producing bacteria isolated from silver mines, accumulated 

silver nanoparticles in the plasmas-space, but particles from 35 

to 46 nanometer (Lovley et al., 1987). Milk-derived 

Lactobacillus strains were exposed to higher nanoparticle 

concentrations, resulting in morphologically distinct silver, 

gold, and alloy crystals (Shankar et al., 2003). Bacteria have 

also been used in the production of gold nanoparticles. pH 

plays an important role in regulating the shape and location of 

bacterial nanoparticles (Chandran et al., 2008). These 

nanoparticles have been detected and used in a range of 

applications, which include protein electrochemistry.  
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The most important application of bacteria would be the 

recovery of industrial silver (Huang et al., 2007). 

5.3 The Use of Yeast in the Synthesis of Nanoparticles  

When a silver-tolerant yeast species is challenged with soluble 

silver during the log stage of development, the bulk of the 

silver particles as elemental nanoparticles extracellularly. 

When challenged with soluble silver during the log 

development stage, metallic nanoparticles were collected from 

the medium via differential melting of the sample (Lin et al., 

2010). 

5.4  Fungi in Nanoparticle Synthesis 

Because of their tolerance and bioaccumulation, fungi are 

taking center stage in studies of the biological creation of 

nanoparticles (Slawson et al., 1992) (e.g., use a thin solid 

substrate fermentation method). The fungus was the powerful 

credit request of extracellular enzymes, allowing for large-

scale enzyme production. Significant benefits of using fungal. 

5. 5 Algae in the Synthesis of Nanoparticles 

Though the principles of nanoparticle synthesis are similar in 

algae and yeast, only a few scientists have employed algae as 

a “Biofactory” for nanoparticle creation in comparison to 

other biosynthesis processes, marine algae biosynthesize 

highly stable extracellular gold nanoparticles in a short period 

of time. Palladium and platinum nanoparticles immediately 

begin with their corresponding nanoparticles. 

5.6 Viruses in the Synthesis of Nanoparticle 

The synthesis biological nanoparticle has already improved to 

include biological particles such as viruses, CCMV and 

CPMV virus were used to process inorganic materials. 

(Vithiya & Sen, 2011). TMV virus has successfully been 

found direct sulphide and crystalline mineralization and 

combinatorial screening discovered peptides capable of 

nucleating Nano crystal formation, which were then displayed 

on the surface of the bacteriophage (Singaravelu et al., 2007). 

6.  Synthesis of Metallic Nanoparticle  

Metallic nanoparticles are synthesized in two ways: top-down 

and bottom-up. A bottom-up method is used (Rampino & 

Nord, 1941). Nano scale physical forces are used during self-

assembly to connect units into large stable structures. 

(Bowman et al., 2008) ball milling and severe plastic 

deformation are two common examples top down and bottom-

up, The top down method starts with a large-scale pattern and 

then reduces it to Nanoscale, making it quick to create but 

slow and unsuitable for large-scale production. Bottom-up 

approaches start with atoms or molecules and work up to 

Nanostructures, resulting in lower fabrication costs 

(Mallipeddi & Rohan, 2010). 

 

 

7. Applications of Metallic Nanoparticles 

7. 1 Anti-Infective Agents: 

AgNps surpasses chemically produced silver nanoparticles in 

terms of antiviral activity (Taylor et al., 2010). Metallic 

nanoparticles were described as HIV infection in one 

experiment (Lara et al., 2010). Silverworks as a veridical 

agent by binding to the glycoprotein gp120 in another few 

investigations (Baram-Pinto et al., 2009). This, in turn, 

decreases HIV1 infectivity by the ability to inhibit CD4-

dependent virion binding (Papp et al., 2010) metallic 

nanoparticles have recently been described to be effective 

agents against many viruses (Sun et al., 2008). 

7.2 Anti-Angiogenesis   

Angiogenesis was a physiological process that is essential for 

embryonic development, tumor growth, organ growth, and 

repair, and wound healing. Some cancer cells may develop 

drug resistance, rendering the drugs released by the targeted 

nanoparticles ineffective. Furthermore, NPs may alter the 

stability, solubility, and pharmacokinetic properties of the 

drugs carried. Furthermore, some materials make use of 

7.3 An anti-angiogenic agent 

 

7.4  Tumour Therapy 

According to the study, Au nanoparticles inhibited of heparin-

binding proteins like (VEGF, BFGF, and VEGF) promoted 

angiogenesis in vivo (Tsai et al., 2007). Heparin binding 

proteins were absorbed into the surface of AuNPs and then 

denatured (Bhattacharya et al., 2004; Arvizo et al., 2011).  

AuNPs was investigated a VEGF adenoviral vector (Ramezani 

et al., 2008) mice treated with AuNPs had less edema a week 

after AdVEGF treatment than mice treated with the same 

medication. In vitro and in vivo, Eom and his team discovered 

that the 50nm AgNps has anti-tumor characteristics. 

7.5 Multiple Myeloma  

Nanoparticle-based treatments were found to be effective in 

mice with multiple myeloma, a type of cancer that affects the 

body's plasma cells. The gold nanoparticle inhibits the 

proliferation of multiple myeloma cells that are VEGF and 

BFGF dependent. 

7.6 Leukemia 

B-chronic Lymphocytic leukemia (CLL) is an unavoidable 

disease identified by apoptosis resistance. Co-culturing CCL B 

cells with the anti-VEGF antibody results in an increase in 

apoptosis. Gold nanoparticles are used in CLL therapy to 

improve treatment efficacy. Biocompatibility, the large 

specific surface area, function and characterization availability 

were all factors in the selection of gold nanoparticles. VEGF 

antibodies were coupled to the gold nanoparticles, and their 

efficacy in killing CLL B cells was studied. 
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7.7  Rheumatoid arthritis  

Rheumatoid arthritis is autoimmune sickness in which the 

immune system functions and attack the joints of the afflicted, 

gold particles can infect on macrophage and prevent releasing 

inflammation without killing them, and can be transmitted to 

immune cells with low toxicity. 

7. 8 Photo thermal therapy 

Gold NPs was absorbed a lot of light and efficiently convert 

photon energy to heat. Photo thermal therapy was an invasive 

therapy that converts photons to heat in cancer . 

7.9  Radiotherapy  

Gold-containing tumors absorb X-rays, as a result, more beam 

energy is imparted, resulting in an increase in local dose, 

especially in cancerous cells and it has grown strongly in the 

treatment of cancer. 

7.10  Metallic nanoparticle as drug delivery 

Delivery of drugs is a challenge because most 

chemotherapeutic drugs are distributed all over the world, 

resulting in toxicity and poor patient compliance. Metallic 

nanoparticles have been used in active and passive tumor cell 

browsing because their small size causes them to interact with 

bio molecules on the surface and inside cells, allowing for 

more precise therapeutic targeting. Precious metals include 

gold, nickel, silver, and iron (Díaz & Vivas, 2013; Doria et al., 

2012). It utilizes non-toxic Au nanoparticles for tumor target 

(in vivo) that are biocompatible and displays surface optical 

Emission scattering (Qian et al., 2008). 

However, using metallic nanoparticles used as drug delivery 

raises concerns since, while being inert and biocompatible, 

some percent of metallic particles can be preserved in the 

body after drug administration. These metallic nanoparticles 

can be easily conjugated with target specific cells (Sperling & 

Parak, 2010) as well as biocompatible polymers (polyethylene 

glycol) to extend their circulation for medicine and gene 

delivery applications (Ghosh et al., 2008; Nishiyama, 2007). It 

can also convert light to heat, allowing for the thermal ablation 

of cancer cells (Chen et al., 2010; Day et al., 2009). Paclitaxel, 

Cisplatin, and Oxiplatin (platinum-based therapies) have been 

delivered using Au nanoparticles as carriers. This study looked 

at how 2nm Au nanoparticles covalently bond to the 

therapeutic medication (Gibson et al., 2007). Gold 

sulphidenano shells were produced as a photo-thermally 

regulated drug delivery device. These nano shells are encased 

in a nanofibrous substance (Gawande et al., 2016). 

8 Metallic NPs as anti-microbial  

8.1  Copper oxide Nanoparticles 

The exact mechanism of copper nanoparticles' antimicrobial 

activities is unknown. It has the activity of the bacterium and 

antibacterial action (Lemire et al., 2013). The absorption of Cu 

ions and the increasing development of ROS have been linked 

to the loss of bacterial cell viability. Surfaces of copper do not 

produce additional oxidative nucleic acid damage (Warnes et 

al., 2012). However, nucleic acids were released from 

damaged cells +that increases as the Cu content of the surface 

alloy decreases. According to them, Cu NPs are highly 

antimicrobial against B. subtilis and B. anthrax because their 

cell surfaces include more amines and carboxyl groups, and 

copper has a higher affinity for these groups. 

8.2  Zinc oxide nanoparticles  

Gram-positive and negative bacteria have been found to be 

extremely dangerous to ZnO nanoparticles (Ma et al., 2013;  

Chiriac et al., 2016). ZnO has a negligible influence on cells 

of human, for use as an antimicrobial activity (Espitia et al., 

2012; Zhang et al., 2013). The activity of zinc oxide 

nanoparticles is proportional to particle size and concentration 

(Ma et al., 2013; Zhang et al., 2013). Among the processes 

responsible for ZnO nanoparticle antibacterial activity, the 

production of hydrogen peroxide at the surface is thought to 

be a more effective method of inhibiting bacterial growth. 

Hydrogen peroxide has an antagonistic effect on oxygen, 

because O2steal electrons from the cell walls of bacteria 

(microbial are negatively charged), so the structure of cell 

proteins, as well as the lipid on the membrane of cell, 

dissolves. Zinc oxides have been oxidized become damaged or 

even disintegrate completely (Ravishankar & Jamuna, 2011; 

Chiriac et al., 2016). 

8-3-Titanium dioxide nanoparticles  

Titanium oxide NPs have attracted a lot of attention. 

Nanoparticles have physical and chemical properties in these 

greatly influenced by the particle size and reveal quantum size 

effects (Othman et al., 2014). The use of nanometer-sized 

TiO2 particles may improve TiO2's antimicrobial activity 

even further (Othman et al., 2014). 

8. 4 Magnesium oxide nanoparticles  

Magnesium is the fourth most abundant mineral in the human 

body, and it is the second most abundant intracellular agent 

after potassium. Material reacts with bacteria by causing 

reactive oxygen species (ROS) to be produced and affecting 

key microbial enzymes. Another important element in MgO 

nanoparticles' antibacterial action has been the alkaline effect 

(Tang & Lv, 2014). According to (Hossain et al., 2014) it can 

inactivate pathogens by creating ROS. 

9 Metal nanoparticles' antifungal activity 

Because of their properties, metal oxide nanoparticles (Au- 

Ag- Co- Cu) are also currently growing in popularity as a 

broad-spectrum antimicrobial treatment (Murphy et al., 2015) 

as well as the possibility of synthesizing microbial action 

(Elumalai & Velmurugan, 2015; Ravichandran et al., 2016). 

Other metallic nanoparticles have antimicrobial potential, 

including (Al – Fe- Mg- Ni-Pa- Pl and Ti). Because most 

experiments have focused on bacterial activity, there are only 

a few reports on the antibacterial mechanism of metal 

nanoparticles (Ravishankar & Jamuna., 2011; Warnes et al., 
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2012; Chiriac et al., 2016). The role of these nanoparticles as 

antifungal agents were being debated at the moment. AgNPs 

have the ability to penetrate the fungal cell wall causing death.  

They claimed nanoparticles can create silver ions, which result 

ROS, resulting in cell material (Kim et al., 2009; Kim et al., 

2012; Kumar et al., 2014; Abkhoo & Panjehkeh, 2016). 

However, the primary mechanism of Ag ion and Ag NPs 

toxicity against Saccharomyces cerevisiae is neither oxidative 

stress nor membrane protein mobilization (Lipovsky et al., 

2011) discovered that ZnO nanoparticles produce ROS, which 

significantly limits Candida Albcans production. The 

oxidative stress process caused by ROS formation, as well as 

any reaction of the fungal cell wall with ZnO NPs (Hameed et 

al., 2015). CuO nanoparticles were tested for bactericidal 

activities against Eshirishea. coli, Staph. Aurous, A. Niger, 

and C. Albicans (Katwal et al., 2015). AuNPs have previously 

been shown to have a dramatic reducing effect on Candida 

species H+ efflux (Ahmad et al., 2013). This affects the 

reaction between gold nanoparticles and the ATP-driven 

enzyme (H+-ATPase), which inhibits proton pumping 

mediated by H+-ATPase. 

This has an effect on the interaction between gold NPs and the 

ATP enzyme (H+-ATPase), which inhibits H+-ATPase-

mediated proton pumping (Alghuthaymi et al., 2015). The 

particles can influence bacterial growth through a variety of 

mechanisms (Knetsch & Koole., 2011; Alghuthaymi, 2015; 

He et al., 2016). Metal nanoparticles were inhibited fungal 

growth in a variety of ways, including cell wall and membrane 

disruption, sporulation, spore inhibition andcolor changes in 

filamentous fungi colonies and yeast budding inhibition (Ogar 

et al., 2015; Hameed et al., 2015). It has been established that 

the accumulation of Mg-doped ZnO nanoparticles inC. 

Albicans membranes causes cell damage (Xia et al., 2016). 

Silver NPs caused Hyphae deformation and shrinkage, cellular 

damage resulting in cytoplasmic leakage, and organelle 

degeneration in fungal pathogen. Several factors can affect the 

mode of action and the effectiveness of nanoparticles (Kim et 

al., 2012; Hanus & Harris, 2013; Lee et al., 2013; Ogar et al., 

2015). The size of the gold NPs had an effect on their 

antifungal activity, Because of the increased surface area, 

smaller particles had the greatest effect in this case. When zinc 

oxide NPs were combined with visible light illumination, the 

negative impact on the viability of the Candida albicanswas 

amplified (Lipovsky et al., 2011). 

The antimicrobial activity of biosynthesis Ag NPs was studied 

and it was discovered that bacteria has more sensitive to the 

nanoparticles than the fungus, certain biological mechanisms 

such as pigment and other substance production, metal, 

chelation, glutathione and oxalate secretion, may contribute to 

fungal tolerance (Rathnayake et al., 2012; Pócsi et al., 2011) 

droplets form in some fungi after treatment with silver NPs, 

implying could serve as a reservoir for water and metabolites 

necessary for growth of fungi (Ogar et al., 2015). Fungi's 

ability to produce organic acids may also result in the 

formation of metal-complexes as a protective mechanism 

(Suresh et al., 2016). Nickel oxide nanoparticles with 

antifungal activity after a function with 5-amino-2-

mercaptobenzimidazole, which increases particle 

dispersibility. Another option for developing the activity of 

nano particles was used nano fibers with antifungal 

functionality (Ifuku et al., 2015; Quiros et al., 2016; Tan et al., 

2016). The presence of AgNPs on chitin nano fiber surfaces 

reduced the spore pathogenic fungi (Ifuku et al., 2015). 

Graphenehasone layer of graphite with carbon atoms that 

properties make it appealing as a drug delivery system (Liu et 

al., 2013). It is possible to create Graphene oxide 

nanoparticles (Li et al., 2016; Pusty et al., 2016). 

10. Metal nanoparticlesas antiviral agents 

Metal nanoparticles (NPs) use as anti-viruses for treatment of 

several diseases that kill millions of people, such as smallpox 

(Galdiero et al., 2011; Khandelwal et al., 2014). Silver and 

gold NPs have primarily antiviral activity to inhibit some 

viruses such as (HIV-1, hepatitis B, influenza and Tacaribe) 

viruses (Khandelwal et al., 2014). AgNPs smaller than 100 

NM, have shown to be effective against hemorrhagic fever 

viruses. They have been investigated (Speshock & Hussain, 

2009; Hussein-Al-Ali et al., 2014). As the nanoparticle's size 

decreases, it interacts with and inhibits viral molecules more.  

Conclusion 

Several metal nano particles have antimicrobial effects against 

bacteria, fungi, and viruses, among other pathogens, It is 

effective in microbial diseases, Smaller particles make things 

easier for pathogenic bacterial species to enter target cells, as 

well as viruses and fungi, which are becoming increasingly 

popular due to their antimicrobial properties and their 

biological activities and one-of-a-kind properties. Metal NPs 

are valuable tools as broad-spectrum antimicrobials, important 

devices for controlling a variety of infections. There are 

worries concerning their discharge, as they can pose an 

environmental risk. Adventurous ways for the application of 

metal nano particles, such as the use of magnetic and coated 

nano particles that are effective antibacterial materials, 

preserving their antibacterial effectiveness while reducing the 

chances of contamination in the environment, used as an 

alternative to conventional therapy for combating pathogens. 
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