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Abstract 

Environmental toxicology is one of the branches of forensic medicine and toxicology. Nanoparticles 

are increasingly being used in consumer products and have a wide range of toxic effects on the 

environment. Metal/metal oxide nanoparticles are used in everyday goods such as cosmetics, 

electronics, and food. The toxicity of nanoparticles is due to their small size and interaction with living 

organisms. In order to minimize the impact of nanomaterials on the environment, it is important to 

ensure that they are designed and manufactured with sustainability in mind. This means looking at how 

they interact with the environment and the potential for harm before they are released. Additionally, it 

is important to consider the potential for end-of-life disposal of nanomaterials and consider alternative 

ways to dispose of them. Finally, it is important to develop appropriate regulations and standards for 

the manufacturing and disposal of nanomaterials and to monitor their impact on the environment. 
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INTRODUCTION 

The scientific techniques used to solve crimes 

are called forensics. The goal of forensic 

investigation is to identify a suspect by 

compiling and examining all physical evidence 

related to crimes. To determine how a crime 

occurred, investigators will examine blood, 

fluid, fingerprints, residue, hard drives, 

computers, or other technologies. Yet, this is 

only a common definition because there are 

numerous branches of forensics like- forensic 

medicine & toxicology, forensic 

dermatoglyphics, forensic entomology, 

forensic odontology, forensic anthropology, etc 

(Buzea et al. 2007). 

Environmental toxicology is one of the 

branches of forensic medicine and toxicology 

and is the study of how exposure to hazardous 

substances affects the body and how these 

effects can be used by law enforcement to 

investigate crimes, such as murder or industrial 

accidents. Environmental toxicologists use 

laboratory analysis of tissue or bodily fluids to 

determine the presence of toxicants, and their 

effects on the body. They also analyze 

environmental samples to determine the extent 

of contamination and the source of the 

contaminant. This information can be used to 

identify suspects and reconstruct crime scenes 

(Raj et al. 2012). Nowadays the majority of 

products contains nanomaterials in them and 

their extensive usage releases nanoparticles in 

the environment.  

Nanoparticles are increasingly being used in 

consumer products, and their presence in the 

environment is of growing concern. 

Nanoparticles can have a wide range of toxic 

effects on the environment, including effects on 

water, soil, and air quality. The toxicity of 

nanoparticles is largely due to their small size, 

which allows them to move easily through the 

environment and interact with living 

organisms. In water, nanoparticles can interact 

with aquatic organisms, causing physical and 

chemical changes. In soil, nanoparticles can 

interact with microorganisms, disrupting their 

growth and metabolism. In air, nanoparticles 

can be inhaled by animals and humans, causing 

respiratory irritation and other health effects. 

The potential to cause harm increases with the 

size and dose of the nanoparticles and their 

chemical composition (Gupta and Xie, 2018). 

The present review study discussed the most 

common nanomaterials we come into contact 

with routinely and their toxicity. We also talk 

about their effects on the environment and the 

human body. Although stringent regulation can 

encourage the safe usage of nanoparticles in 

everyday life, we are here calling for more 

careful handling and management of designed 

nanoparticles as well as more verification and 

consistency of nanoparticle toxicity studies. 

Metal/ Metal oxide Nanoparticles in 

Everyday Goods 

Metal/metal oxide nanoparticles are used in a 

variety of everyday goods, including cosmetics, 

electronics, batteries, and food. Cosmetics 

often include metal/metal oxide nanoparticles 

such as titanium dioxide, zinc oxide, and iron 

oxide, which provide UV protection, increased 

skin hydration, and improved texture. In 

electronics, nanoparticles are used to produce 

smaller, more efficient transistors and other 

components for computers and other devices. In 

batteries, metal/metal oxide nanoparticles are 

used to increase the energy density and power 

output. Finally, metal/metal oxide 

nanoparticles are used as food additives to 

improve texture, shelf life, and nutritional 

value. Metal/Metal oxide nanoparticles are 

becoming increasingly popular in everyday 

goods due to their unique properties. 

Nanoparticles are incredibly small, measuring 

between 1 and 100 nanometers, and they can 

provide a wide range of properties and 

functions, such as improved strength, 

durability, conductivity, and optical properties. 

Additionally, they are more efficient than 

traditional materials and can be used to replace 

them in many applications. For example, metal 

nanoparticles can be used to create stronger, 

more durable coatings for items like cookware 

and automotive parts. Metal oxide 

nanoparticles can also be used to make 

headphones and other audio equipment sound 

crisper and clearer. Finally, metal oxide 

nanoparticles are becoming increasingly 

popular in sunscreen products as they can help 

protect against both UVA and UVB radiation 

(Katz et al. 2015).  

Zinc oxide nanoparticles (ZnONPs), titanium 

dioxide nanoparticles (TiO2NPs), silica 

nanoparticles (SiO2NPs), silver nanoparticles 

(Ag-NPs), gold nanoparticles (AuNPs), and 

polymeric nanoparticles are among the most 
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often observed nanomaterials in human daily 

lives (PNPs). Several pathways may be in 

charge of the biological impacts of 

nanoparticles at the target areas (Gupta and Xie, 

2018). 

Zinc Oxide (ZnO) Nanoparticles: 

A new type of nanoparticle has been developed 

that is made of zinc oxide. The new zinc oxide 

nanoparticle has high activity and is effective in 

treating health problems. It is possible to 

increase the activity of a nanoparticle by adding 

it to a solution and using it in a patient's mouth. 

The new nanoparticle has a high activity 

because it can interact with cells and cause 

them to produce health-care products. It is also 

possible to use the nanoparticle in the treatment 

of other health problems. There are a number of 

benefits of nanoparticles that makes them so 

popular for everyday use. In sunscreens, food 

additives, pigments, and biosensors, zinc oxide 

nanoparticles (ZnONPs) are frequently used. In 

various cell lines and animal models, various 

researchers have examined the harmful 

consequences of these created ZnONPs. Both in 

vitro and in vivo studies have demonstrated 

ZnONPs' potential for cytotoxicity and 

genotoxicity. Further research has shown that 

ZnONPs diminish cell viability in a dose- and 

time-dependent way. It is believed that 

ZnONPs increase the expression of the 

metallothionein gene, a biomarker for metal-

induced toxicity. Research has shown the dose-

dependent hepatic damage and considerable 

increase in oxidative stress by an increase in 

malondial- dehyde (MDA) content and 

decrease in superoxide dismutase (SOD) and 

glutathione peroxidase (GPx) enzymes activity 

in the liver. ZnONPs reportedly increase 

plasma levels of the enzymes alkaline 

phosphatase (ALP), aspartate aminotransferase 

(AST), and alanine aminotransferase (ALT). 

(Ng et al. 2017; Kononenko et al. 2017; 

Vinardell et al. 2017; Sahu et al. 2013) 

 

Titanium Oxide (Tio2) Nanoparticles: 

TiO2 is a new type of nanoparticle that has 

received a lot of attention due to its potential for 

future use in solar energy and related 

technologies. TiO2 nanoparticles can 

efficiently and quickly cross-link to form 

foreign materials that can improve their 

efficiency in gripping and breaking. 

Additionally, the nanoparticles have the 

potential to form new products and attach 

themselves to objects better than other types of 

nanoparticles. TiO2 is widely used in cosmetic 

and skincare products as a pigment, a thickener, 

and a UV absorber. Osseointegration of 

artificial medical implants and bone is made 

possible by TiO2. The toxicity of TiO2NPs has 

been the subject of numerous investigations. 

During sub-chronic dermal contact, few studies 

on hairless mice and porcine skin revealed skin 

penetration and toxicity of TiO2NPs. 

Nonetheless, as TiO2NPs from sunscreens do 

not seem to extensively permeate the skin, the 

majority of studies think they do not constitute 

a serious health danger. TiO2NPs have been 

shown in certain studies to be in vitro 

carcinogenic and mutagenic in a variety of cell 

lines, plants, and mouse brains following 

systemic ingestion. (Wu et al. 2009; Sadrieh  et 

al. 2010; Crosera  et al. 2015; Hamzeh and 

Sunahara, 2013; Ghosh  et al. 2010; Mohamed 

and Hussien , 2016; Ates et al. 2013; Husain et 

al. 2015) 

Silica (SiO2) Nanoparticles: 

Silica (SiO2) nanoparticles are nanoscale 

particles made of silica, a compound composed 

of silicon and oxygen atoms. Silica 

nanoparticles are highly versatile and can be 

used in a variety of applications, including 

biomedical, electronics, and energy storage. 

They are also extremely stable, non-toxic, and 

inexpensive to produce. The unique properties 

of silica nanoparticles make them an attractive 

option for many industries. For many years, 

synthetic amorphous silica has been a widely 

used food ingredient. It is frequently used in 

packaged foods and is listed as a food additive. 

SiO2NP is mostly used in the food sector to 

avoid "caking," or poor flow, especially in 

powdered goods. Moreover, SiO2NPs are used 

to clarify liquids, reduce foaming, thicken 

pastes, or act as a flavor carrier. SiO2NP's 

suitability as a food additive has been assessed 

by scientists based on its effects on 

gastrointestinal cells. However, they indicated 

that long-term in vivo research is required to 

establish their tolerability. (Herzog et al. 2013; 

Kokura et al. 2010; Takamiya et al. 2016; 

Hackenberg et al. 2011; Kawata et al. 2009; 

Castiglioni et al. 2014) 

Silver (Ag) Nanoparticles 

Nanoparticles of silver are particles of silver 

that have a size of only 100 nanometers or less. 
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Silver nanoparticles are used in a wide variety 

of applications, including medical treatments, 

electronics, and water filtration. Silver 

nanoparticles have unique properties such as: 

high surface area-to-volume ratio, excellent 

electrical and thermal conductivity, and 

excellent optical properties. They are also very 

biocompatible and non-toxic. Silver 

nanoparticles are used in medical treatments 

such as wound healing and antibacterial 

treatments, and they are also used in air and 

water filtration systems. AgNPs have been 

utilized to cure infections in bums, open 

wounds, chronic ulcers, trophic sores, eczema, 

and acne. They are effective antibacterial and 

antiviral agents. AgNPs have also been claimed 

to be used as an antibacterial agent in 

toothpaste, shampoo, air sanitizer sprays, 

detergents, and soaps. AgNPs have also been 

widely utilised to store and package food items 

to extend their shelf life. Dental and medical 

devices have been coated and filled with silver-

based resin composites. According to 

experiments, AgNP might be a safe 

preservative for cosmetics, however they might 

permeate human skin if the skin's natural barrier 

function is compromised. Researchers have 

confirmed that animals exposed to lower 

quantities of ammonia and PVP-stabilized 

AgNPs did not experience cytotoxicity. Yet, in 

other investigations, AgNPs led to DNA 

damage, in vitro toxicity, and functional 

impairment in human cell lines. AgNPs have 

been examined for their short- and long-term 

effects on human microvascular endothelial 

cells, and some researchers have proposed that 

their cytotoxicity and genotoxicity make them 

an effective tool for controlling uncontrolled 

angiogenesis. (Herzog et al. 2013; Kokura et 

al.2010; Takamiya et al. 2016; Hackenberg et 

al. 2011; Kawata et al. 2009; Castiglioni et al. 

2014) 

 

Gold (Au) Nanoparticles:  

Gold nanoparticles are particles of gold with a 

diameter of less than 100 nanometers. These 

particles are used in a variety of applications, 

such as medical imaging, diagnostics, drug 

delivery, and sensing. Gold nanoparticles have 

unique properties that make them particularly 

useful for these applications. They are highly 

stable, non-toxic, and can be easily modified to 

create nanostructures with desired properties. 

Gold nanoparticles are also able to interact with 

light in ways that can be exploited for sensing 

and imaging purposes. The biomedical use of 

AuNPs is based on the addition of bio 

functional groups (peptides, sugars) to the cap 

that have the ability to regulate cellular 

functions. Many studies are being conducted on 

the uses of AuNPs for photothermal treatment 

and medication delivery.  Co-administration of 

medications and AuNPs can also improve the 

effectiveness of therapy. The capacity of 

AuNPs to reflect light and the surface plasmon 

resonance phenomenon support their use in 

diagnostics. For the development of AuNPs as 

a vector for different pharmaceuticals and 

biological substances, surface functionalization 

of AuNPs and their capacity to bind with thiol 

and amine groups were exploited. AuNP is 

heavily researched to understand their toxicity 

profiles due to their immense medicinal and 

analytical potential. Nearly, 86% of peptide-

capped AuNPs were discovered in the rat liver 

while researching how surface coating affected 

the biodistribution profile. The endocytosis rate 

was highest for spherical AuNPs, according to 

studies to determine the shape influence in 

cellular uptake of PE-Gylated AuNPs. 

Spherical AuNP internalized at the fastest rate, 

then cubic, rod-like, and finally disk-like 

particles. PEG-coated AuNPs have also 

demonstrated size-dependent organ 

accumulation, but their in vivo toxicity was not 

size-dependent. Due to their ease of passage 

across a negatively charged cell membrane, 

studies also showed that positively charged 

AuNPs had a stronger impact on cellular 

toxicity. Spherical AuNP takes on at a rapid 

speed, preceded by cubic, rod-shaped, and 

finally disk-shaped particles. PEG-coated 

AuNPs have also demonstrated size-dependent 

organ accumulation, but their in vivo toxicity 

was not size-dependent. Due to their ease of 

passage across a negatively charged cell 

membrane, studies also showed that positively 

charged AuNPs had a stronger impact on 

cellular toxicity. (Rengan et al. 2015; Bastús et 

al. 2009; Javed et al. 2016; Cheng et al. 2014; 

Ghosh et al. 2008; Villiers et al. 2010; Fraga et 

al. 2013; Morais et al. 2012; Li et al. 2015; 

Zhang et al. 2011; Goodman et al. 2014) 
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Polymeric Nanoparticles in Drug Delivery 

Polymeric nanoparticles are an emerging 

technology in drug delivery. They are particles 

composed of polymers that range in size from 

10 to 1000 nm (nanometers). These particles 

can be used to carry drugs and other therapeutic 

agents to specific sites within the body. They 

can also be used to deliver drugs to specific 

types of cells or tissues. The nanoscale size of 

these particles gives them the ability to cross 

cellular and tissue barriers, allowing for the 

targeted delivery of drugs and other therapeutic 

agents. Additionally, their small size allows for 

better drug absorption and increased 

bioavailability. Polymeric nanoparticles are 

being used in a variety of drug delivery 

applications, including targeted cancer 

therapies, gene therapy, and drug delivery for 

diseases such as HIV/AIDS. The most common 

carriers for targeted and regulated medication 

delivery systems are biocompatible and 

biodegradable. The interplay of such PNPs with 

living organisms are still not well understood, 

though. PNPs with a size range of 10 to 200 nm 

not only avoid biliary excretion and renal 

filtration, but they also build up in tumors due 

to effects on increased permeability and 

retention (EPR). Particles larger than 200 nm 

are quickly cleared by the liver and recognized 

by the reticuloendothelial system (RES). A 

common technique to keep PNP from being 

cleared so that it stays in the systemic 

circulation for a longer time is PEGylation. 

Electrostatic binding may result in 

indiscriminate interactions with nonspecific 

cells or opsonizing proteins in the blood 

compartment after in vivo delivery of cationic 

PNPs, which may result in unforeseen 

cytotoxicity. The efficacy of using several 

biodegradable polymers as nanoparticles has 

been researched. Regardless of their surface 

charge, Poly(lactic-co-glycolic acid) (PLGA) 

nanoparticles were proven to be harmless on the 

bronchial epithelium. Moreover, some 

researchers found that polymeric PLGA-NP 

was hazardous to human-like macrophages 

when coated with chitosan (CS), poloxamer 

188 (PF68), or poly(vinyl alcohol) (PVA). 

(Gustafson et al. 2015; Mura et al. 2011; 

Grabowski et al. 2015; Hu et al. 2011; Eidi et 

al. 2010; Cabeza et al. 2017) 

 

Some of the benefits of metal/ metal oxide 

nanoparticles in everyday goods: 

1. Improved Durability: Metal and metal oxide 

nanoparticles can be used to increase the 

durability of everyday goods such as clothing, 

furniture, and electronics by making them more 

resistant to wear and tear. 

2. Improved Efficiency: Metal and metal oxide 

nanoparticles can be used to increase the 

efficiency of everyday goods such as solar 

panels and batteries by increasing their 

performance. 

3. Enhanced Sensitivity: Metal and metal oxide 

nanoparticles can be used to enhance the 

sensitivity of everyday goods such as medical 

diagnostic equipment, sensors, and security 

systems. 

4. Improved Appearance: Metal and metal 

oxide nanoparticles can be used to improve the 

appearance of everyday goods such as jewelry, 

car parts, and kitchen appliances by giving 

them a more luxurious look. 

5. Improved Safety: Metal and metal oxide 

nanoparticles can be used to improve the safety 

of everyday goods such as sunscreen and food 

packaging by making them more resistant to 

bacteria and other contaminants. 

Consequences of Metal/ Metal oxide 

Nanoparticle's presence in Everyday Goods: 

1. Metal nanoparticles may be toxic to humans. 

Exposure to high concentrations of metal 

nanoparticles can lead to irritation of skin, eyes, 

and respiratory systems, as well as other 

potential health risks. 

2. Metal nanoparticles can cause environmental 

damage. Due to their small size, metal 

nanoparticles can easily enter the environment 

and contaminate soil and water. This can lead 

to a decrease in the quality of drinking water, as 

well as an increase in toxicity levels in the 

environment. 

3. Metal nanoparticles can cause corrosion. 

Metal nanoparticles can react with the material 

they are in contact with, causing corrosion and 

weakening of the material. This can lead to a 

decrease in the durability of everyday goods, 

such as cars and buildings. 

4. Metal nanoparticles can cause air pollution. 

Metal nanoparticles can become airborne and 

enter the atmosphere, leading to an increase in 

air pollution. This can lead to an increase in 
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respiratory problems, as well as an increase in 

global warming. 

Metal/metal oxide nanoparticles can be 

hazardous to humans, animals, and the 

environment. The particles are so small that 

they can enter our bodies easily, and may cause 

damage to our cells. They can also accumulate 

in our organs and tissues, causing 

inflammation, oxidative stress, and organ 

damage. Ingestion of the nanoparticles may 

lead to neurological, reproductive, and 

developmental problems. In animals, 

metal/metal oxide nanoparticles can cause 

kidney, liver, and heart damage. In the 

environment, nanoparticles can accumulate in 

the soil and water, and may affect the fertility 

of the soil and the health of aquatic life.  

Metal/Metal oxide nanoparticles can be toxic to 

humans if ingested, inhaled, or absorbed 

through the skin. They are extremely small, so 

they can easily penetrate the cell walls of the 

body and enter organs, where they can cause 

damage. They can also cause inflammation, 

oxidative stress, and DNA damage, leading to 

health problems such as cancer, neurological 

diseases, and reproductive issues. Therefore, it 

is important to avoid their presence in everyday 

goods, such as food, cosmetics, and personal 

care products, to protect human health. 

Some common health consequences due to 

Metal/ Metal oxide Nanoparticle's presence 

in Everyday Goods: 

1. Skin irritation and rashes: Metal and metal 

oxide nanoparticles have been found to cause 

skin irritation and rashes, leading to an 

increased risk of allergic contact dermatitis. 

2. Respiratory irritation: Inhaled nanoparticles 

have been linked to an increased risk of 

respiratory irritation and inflammation. 

3. Cancer: Long-term exposure to metal and 

metal oxide nanoparticles has been linked to an 

increased risk of cancer, such as lung cancer. 

4. Nervous system damage: Long-term 

exposure to metal and metal oxide 

nanoparticles has been linked to an increased 

risk of nerve damage and neurological 

disorders. 

5. Immune system damage: Long-term 

exposure to metal and metal oxide 

nanoparticles has been linked to an increased 

risk of immune system damage and 

autoimmune diseases. 

6. Reproductive issues: Long-term exposure to 

metal and metal oxide nanoparticles has been 

linked to an increased risk of infertility and 

birth defects. 

People who consume metals and metal oxide 

nanoparticles directly or indirectly can be 

exposed to polluted air, water, and soil. 

Polluted air can come from companies that 

produce the nanoparticles, from people who 

breathe the air, and from the materials that are 

used in manufacturing the nanoparticles. 

Polluted water can come from water pipes that 

contain metals and metal oxide nanoparticles, 

from the water that is used to drink, and from 

the soil that is used to make products like 

hardware and vehicles. Polluted soil can come 

from the mining and manufacturing process of 

metals and metal oxide nanoparticles, from the 

use of chemicals to clean up sites where metals 

and metal oxide nanoparticles are used, and 

from the cleanup of sites where metals and 

metal oxide nanoparticles are used. 

Effect of nanoparticles on the environment 

The nanoparticles may be discharged into the 

environment in a variety of ways, including as 

industrial waste, directly into the air, water, and 

soil systems, or through the cleaning up of 

polluted land. 

Aquatic Systems with Nanoparticles 

Obliquely, via surface drainage from soils, or 

immediately, through industrial discharges or 

wastewater treatment effluents, nanoparticles 

can enter aquatic systems. The environment 

may be exposed to possibly harmful 

components as nanoparticles dissolve. These 

nanoparticles can occasionally form 

heteroaggregates or homoaggregates with other 

nanoparticles that are already present in the 

environment, which can substantially change 

how they connect with the biota and their 

potential toxicity. Because homoaggregates 

often sediment more slowly, heteroaggregation 

is the primary mechanism through which 

aquatic nanomaterials accumulate in bottom 

sediments. By changing a number of the 

features of metallic nanoparticles (MNPs), like 

suspension stabilization, the bioavailability of 

metal ions from MNPs, electrostatic 

interactions and steric repulsion between MNPs 

and organisms, and MNP-induced generation 

of reactive oxygen species, natural organic 

matter can alter the toxicity of MNPs. 

Nanomaterials' harmful effects on aquatic biota 
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include adsorption on cell surfaces and 

interference with membrane transport. (Jang et 

al. 2014; Rocha et al. 2015; Chen et al. 2011; 

Batley et al. 2013) 

 

Soil with nanoparticles 

With the use of fertilizers or plant preservation 

chemicals, or via by being applied to goods 

used in wastewater or land remediation, like 

filth or biosolids, nanoparticles can enter soils 

immediately. These nanoparticles can have a 

variety of harmful impacts on soil organisms by 

bioaccumulating, tropically transferring, and 

even biomagnifying in some environments. 

Furthermore, their undesirable impacts on 

plant-fungi and plant-bacteria have previously 

been documented; therefore, additional studies 

on other possible associations (such as 

competition and predation) are required to 

determine any potential hazards. Many studies 

have demonstrated the detrimental impact of 

nanoparticles on the biogeochemical cycles of 

nitrogen and other elements. (Tourinho et al. 

2012; Peralta-Videa et al. 2014; Zhao et al. 

2015; Moghaddasi et al. 2017) 

 

Air with nanoparticles 

Nanoparticles floating around in the air have 

the potential to travel great distances after being 

released, exposing people to levels that are 

unmanageable as well as having 

ecotoxicological effects on aquatic or terrestrial 

biota. Because to their immobility, the 

nanoparticles released into terrestrial 

ecosystems become less probable to propagate, 

but they can still enter people's bodies through 

ingestion or direct skin contact. According to 

the qualities of the nanoparticles and the 

absorbing medium, nanoparticles can 

experience a wide range of potential alterations 

while scattered in the environment, including 

dissolution, aggregation, or other reactions with 

biomacromolecules. (Biswas et al. 2005; 

Lowry et al. 2012) 

Metal/Metal oxide nanoparticles in the 

environment and their accumulation in 

humans causing chronic toxicity. 

The health effects of nanomaterials in the 

environment have become important due to the 

increasing use of nanomaterials in consumer 

products. Metal nanoparticles, which are 

relatively abundant in the environment, can 

pose a risk to human health if they are inhaled, 

ingested, or absorbed through the skin. Inhaled 

metal nanoparticles can cause oxidative stress, 

inflammation, and damage to the respiratory 

tract. Ingested metal nanoparticles can cause 

chronic poisoning, as they can accumulate in 

the body over time and cause long-term 

damage. Studies have shown that chronic 

exposure to metal nanoparticles can lead to 

DNA damage, cell death, and organ damage. In 

addition, metal nanoparticles can interact with 

other pollutants in the environment, leading to 

the formation of more toxic compounds. 

Therefore, it is important to understand the 

potential health risks posed by metal 

nanoparticles in order to protect human health 

and the environment. 

Although all metal nanoparticles in the 

environment do not usually cause chronic 

poisoning in humans. While some metal 

nanoparticles, such as those containing certain 

heavy metals, can be toxic to humans. The 

nanoparticles of metals such as lead, cadmium, 

arsenic, and mercury have been linked to 

chronic poisoning in humans. Hand-to-mouth 

contact between manufacturing employees, 

engineers, and scientists working on cutting-

edge goods in labs is the main cause of external 

ingestion of manufactured nanoparticles. As an 

option, these nanoparticles can be consumed 

immediately through food, water, medications, 

or medication supply networks. Furthermore, 

after leaving the respiratory system via the 

mucociliary escalator, nanoparticles can enter 

the gastrointestinal (GI) tract. Some other 

significant way that nanoparticles enter the 

human body is through breathing. Fine particles 

(1–5 mm) that are not collected in the 

nasopharyngeal region are deposited in the 

tracheobronchial region, primarily via 

deposition. Bigger particles are typically 

accumulated in the nasopharyngeal region (5–

30 m) by the inertial impaction process. 

Mucociliary clearance may allow for additional 

absorption or removal of the particles. 

Ultimately, the remaining submicron particles ( 

1 m) and nanoparticles ( 100 nm) with the 

lowest particles size enter the alveolar region 

profoundly, possibly evading removal 

processes. The likelihood of negative health 

impacts as a consequence of particle tissue and 

particle-cell connections increases with the 

depth at which the particles are accumulated in 

the lung. Nanosized particles can efficiently 
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enter the lungs' alveolar area and make direct 

contact with the alveolar epithelium. These 

incredibly tiny particles can easily breach the 

blood-air-tissue barrier after particles are 

accumulated and enter the bloodstream, where 

they may easily access the physiological 

function of other organs.  

Insoluble particles may also stay in the lungs 

permanently. Long-term particle retention in 

the lung can cause damage and trigger 

biological reactions. Because of their 

exceptionally small size, ingested ultrafine 

particles (UFPs) may also settle in the olfactory 

mucosa before moving on to the central nervous 

system (CNS), where they could potentially 

induce neurotoxicity. Current research suggests 

that the CNS could be a potentially important 

site for nanoparticle exposure by inhalation or 

intranasal deposition. Inflammation, asthmatic 

flare-ups, metal vapour fever, fibrosis, chronic 

inflammatory lung disorders, and 

carcinogenesis are only a few of the acute and 

chronic impacts of nanoparticle contact. 

Several research have shown that administered 

or breathed nanoparticles can travel to multiple 

tissues and organs and reach  systemic 

circulation.  

While there is still much to learn about the 

potential effects of metal nanoparticles in the 

environment, research is ongoing. Studies have 

found that exposure to these nanoparticles can 

cause a range of health effects, including 

damage to the liver, kidneys, and reproductive 

organs. In addition, metal nanoparticles can 

cause inflammation, oxidative stress, and other 

changes to the body. It is important to reduce 

exposure to these particles in order to protect 

the health of both humans and the environment.  

A study published in the journal Nano Letters 

found that when human cells were exposed to 

nanoparticles, they died due to chronic 

poisoning. The study found that the 

nanoparticles were able to enter cells and 

damage them. This damage led to cell death, 

which then caused the cells to die in a mass. The 

study found that this type of cell death is likely 

to be a cause of sudden death in humans. Many 

studies have been conducted on the toxicity of 

various NPs. The particles' micro size allows 

them to enter tissues and organs via the 

circulatory and lymphatic systems (Sharma et 

al. 2012; Radad et al. 2012). 

Metallic nanostructures, which are made up of 

just one metal element, are frequently rather 

stable and do not easily dissolve. In contrast, 

when exposed to a physiological environment, 

metal oxide, and metal alloy-based 

nanomaterials typically display a lesser degree 

of stability and are more prone to breakdown 

and ion release, which causes the creation of 

reactive oxygen species (ROS) and oxidative 

stress to the cell (Levard et al. 2012; Maurer-

Jones et al. 2013). 

There is limited evidence that metal/metal 

oxide nanoparticles are a cause of sudden death 

in humans. However, the potential for 

metal/metal oxide nanoparticles to cause skin 

and other organ damage is a concern for 

forensic toxicologists. A recent study showed 

that nanoparticles and organ damage can occur 

when they are combined. The study found that 

when nanoparticles are combined with organic 

materials, they can cause serious damage to 

cells and organs. The study found that when 

nanoparticles are combined with reactive 

molecules, they can also cause damage to cells 

and organs. Organ damage can be caused by 

nanoparticles when they are ingested, inhaled, 

or absorbed through the skin. Nanoparticles can 

be small enough to enter the body easily and 

cause damage to the body’s cells and organs. 

When these particles reach a high enough 

concentration, they can cause damage to the 

cells and organs. This damage can be caused by 

PF7, a chemical that is known to cause health 

problems in humans.  

Nanomaterials may possibly engage with 

metabolic systems and biological components 

once they are in the environment. By 

investigating the effects of these nanoparticles 

on terrestrial and aquatic ecosystems and 

establishing their environmental relevance, 

suitable safeguards must be taken due to the 

complexity of natural ecosystems. In general, 

waste products made from nanomaterials are 

disposed of in the same way as regular waste, 

with no additional safeguards or care. Before 

disposal, these nano wastes should be 

neutralized because they could be extremely 

dangerous and/or chemically reactive. (Kahru 

and Dubourguier, 2010) 

Some suggestions are given below in order to 

manage the toxicity of nanomaterials in 

environment: 
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1. Improve regulation of nanoparticle 

production and use: Governments and 

manufacturers should create and enforce tighter 

regulations on the production and use of 

nanoparticles. 

2. Increase research on nanoparticle toxicity: 

More research should be conducted to 

understand the potentially toxic effects of 

nanoparticles on humans and the environment. 

3. Develop alternative materials: 

Manufacturers should explore alternatives to 

nanoparticles in order to reduce the potential for 

toxicity. 

4. Utilize safer manufacturing processes: 

Companies should use safer manufacturing 

processes that minimize the release of 

nanoparticles into the environment. 

5. Encourage recycling and reuse: Recycle and 

reuse of nanoparticles should be encouraged to 

reduce the number of nanoparticles released 

into the environment. 

6. Use protective gear: People working with 

nanoparticles should always wear appropriate 

protective gear to minimize exposure. 

7. Increase public awareness: The public should 

be educated about the potential risks of 

nanoparticles and how to minimize exposure. 

 

Conclusion 

In order to minimize the impact of 

nanomaterials on the environment, it is 

important to ensure that they are designed and 

manufactured with sustainability in mind. This 

means looking at how they interact with the 

environment and the potential for harm before 

they are released. Additionally, it is important 

to consider the potential for end-of-life disposal 

of nanomaterials and consider alternative ways 

to dispose of them. Finally, it is important to 

develop appropriate regulations and standards 

for the manufacturing and disposal of 

nanomaterials and to monitor their impact on 

the environment.  
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