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ABSTRACT 
 

We are present in the era of development related to 

every aspect of life facilities, technologies and 

methodology etc. Nanotechnology is one of the 

technologies which are growing at a breathtaking pace. 

This technology has a wide scope in technical as well as 

non-technical field. The unique properties of 

nanoparticles increase the strength and quality of 

material and devices; enhance efficiency of monitoring 

devices and renewable energy production. Other then 

benefits there are certain negative impacts of 

nanoparticles which causes toxicological pollution in 

the environment due to the uncertain shape size and 

chemical composition. It is now necessary to 

understand what the risk associate with nanotechnology 

use is and what the cost of the resulting damages is. 

This requires analysis of nano technological product 

from the beginning till the end of manufacturing 

process. That will help in understand the quality, 

quantity and impact of nanoparticles emerging from the 

process of manufacturing and/or use. Sources of 

nanoparticles in the environment include variety of 

engineering operations, biomedical applications, 

consumer goods, food and drug delivery system, and so 

forth. They can be released into the environment either 

as a waste product or as a byproduct of some 

engineered processes or applications, nanoparticles or 

nanoscale materials is increasingly detected in various 

environmental matrices. By their very nature, 

nanoparticles are active at molecular levels, and there 

is a concern that their occurrence in the environment 

and unintended exposure may pose an adverse risk to 

human health and ecology. This kind of studies enables 

us to understand the future pollutants and their impacts. 

Keywords – Nanoparticles; human health; 

environmental pollution 
 

I. INTRODUCTION 
 

A nanoparticle is defined as a small object that 

behaves as a whole unit in terms of its transport 

and properties. Fine particles cover a range  

 

between 100 and 2500 nanometers, while ultrafine 

particles, on the other hand, are sized between 1 

and 100 nanometers. Nanoclusters have at least 

one dimension between 1 and 10 nanometers and a 

narrow size distribution. Nanopowders are 

agglomerates of ultrafine particles, nanoparticles, 

or nanoclusters 
[1]

. Nanoparticles are those 

particles with a diameter smaller than 100nm, are 

increasingly used in different application. 

Nanotechnology harnesses the key physical and 

chemical properties of material at a scale where 

the material exhibits significantly different 

properties. Nanomaterials scaled anywhere 

between 1 and 100 nm (1 nm=10
−9

 m) offer 

exciting opportunities to manipulate material 

properties and harness their potential for a variety 

of applications that would otherwise be impossible 

with their macro counterparts. At nanoscale, 

materials possess distinct physical, chemical, 

optical, and electronic properties compared to their 

counterparts at larger-scales. These unique 

properties can be tailored to meet very specific 

requirements 
[2]

. Nanoparticles can be of different 

shapes like sphere, tube, rods, flakes etc. They can 

be classified into four broad categories: carbon 

based (fullerenes, carbon nanotubes), inorganic 

nanoparticles (zinc oxide, iron oxide, titanium 

dioxide, and cerium dioxide), metals (gold, silver, 

and iron), and quantum dots (cadmium sulfide and 

cadmium selenide) 
[3]

. 

Anticipated applications in medicine include drug 

delivery, both in vitro and in vivo diagnostics, 

nutraceuticals and production of improved 

biocompatible materials. Engineered nanoparticles 

are an important tool to realize a number of these 

applications. It has to be recognized that not all 

particles used for medical purposes comply with 

the recently proposed and now generally accepted 
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definition of a size ≤100 nm. However, this does 

not necessarily have an impact on their 

functionality in medical applications 
[4]

. Other then 

this they are used in commercial products such as 

toothpaste, sunscreen lotions, sports equipment, 

paints,  textiles, cosmetics, electronics, energy, 

food and agriculture, construction and catalysis. 

 

II. FORMATION OF NANOPARTICLES 

A. Formation in the liquid phase 
 

Man-made nanoparticles engineered to have the 

desired size, chemical composition, and surface 

and charge properties can be produced in the liquid 

phase mainly through controlled chemical 

reactions. Naturally occurring processes 

generating nanosized structures in the liquid phase 

include erosion and chemical disintegration of 

organic (plant or microorganism debris) or 

geological (e.g. clays) parent materials. In all these 

types of disintegration process, the surface 

properties and their change through chemical 

reaction are critical in determining whether 

individual nanoparticles will be formed in the 

respective medium 
[5]

. 

B. Formation in the gas phase 

The main route of bottom-up formation of 

nanoparticles in the gas-phase is by a chemical 

reaction leading to a non-volatile product, which 

undergoes homogeneous nucleation followed by 

condensation and growth. This has become an 

important pathway for the industrial production of 

nanoparticle powders, which may be of metals, 

oxides, semiconductors, polymers and various 

forms of carbon, and which may be in the form of 

spheres, wires, needles, tubes, platelets or other 

shapes. This is also the unintentional pathway by 

which nanoparticles are formed following the 

oxidation of gas-phase precursors in the 

atmosphere, in volcanic plumes, in natural and 

man-made combustion processes, or in fumes 

associated with any man-made process involving 

volatilizable material at elevated temperature, such 

as welding or smelting, polymer fabrication, or 

even cooking 
[5]

. 
 

III. TYPES OF NANOPARTICLES 

A. Use in technical field 
 

 Iron Nanoparticles 

 Gold 

 Platinum 

 Silica 

 Silver 

 Titanium Dioxide 

B.  Use in biological field 

 Liposomes 

 Nanocrystals and Nanosuspension 

 Solid Lipid Nanoparticles 

 Polymeric Nanoparticles 

 Dendrimers 
 

IV. EFFECT OF NANOPARTICLES 

A. Positive effect of nanoparticles 
 

1) Nanoparticle Applications in Medicines
[6]

: 

 Polymeric micelle nanoparticles uses to 

deliver drugs to tumors. 

 Polymer coated iron oxide 

nanoparticles is used to break clusters 

of bacteria, this allows effective 

treatment of chronic bacterial 

infections. 

 The surface change of protein filled 

nanoparticles has been shown to affect 

the ability of the nanoparticle to 

stimulate immune responses.  

 Cerium oxide nanoparticles act as an 

antioxidant to remove oxygen free 

radicals that are present in a patient's 

bloodstream following a traumatic 

injury. The nanoparticles absorb the 

oxygen free radicals and then release 

the oxygen in a less dangerous state, 

freeing up the nanoparticle to absorb 

more free radicals. 

 Researhers are developing ways to use 

carbon nanoparticles called 

nanodiamonds in medical applications. 

For example nanodiamonds with 

protein molecules attached can be used 

to increase bone growth around dental 

or joint implants. 

 Chemotherapy drugs attached to 

nanodiamonds are tested to treat brain 

tumors and leukemia. 
 

2) Nanoparticle Applications in 

Manufacturing and Materials
[6]

: 

 A strong, lightweight material is 

produced by disperseing Ceramic 

silicon carbide nanoparticles in 

magnesium. 
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 A synthetic skin, that may be used in 

prosthetics, has been demonstrated 

with both self healing capability and 

the ability to sense pressure. The 

material is a composite of nickel 

nanoparticles and a polymer. If the 

material is held together after a cut it 

seals together in about 30 minutes 

giving it a self healing ability. Also the 

electrical resistance of the material 

changes with pressure, giving it a sense 

ability like touch. 

 Silicate nanoparticles can be used to 

provide a barrier to gases (for example 

oxygen), or moisture in a plastic film 

used for packaging. This could slow 

down the process of spoiling or drying 

out in food. 

 Wood, plastic, and textiles are 

protected from exposure to UV rays by 

dispersing zinc oxide nanoparticles in 

industrial coatings. 

 Tennis racquets are strengthen by 

filling gaps between carbon fibers with 

the Silicon dioxide crystalline 

nanoparticles. 

 Silver nanoparticles in fabric are used 

to kill bacteria, making clothing odor-

resistant. 
 

3) Nanoparticle Applications and the 

Environment 
[6]

:  

 Photocatalytic copper tungsten oxide 

nanoparticles  are used to break down 

oil into biodegradable compounds. The 

nanoparticles are in a grid that provides 

high surface area for the reaction, is 

activated by sunlight and can work in 

water, making them useful for cleaning 

up oil spills. 

 The gold nanoparticles embedded in a 

porous manganese oxide as a room 

temperature catalyst to breakdown 

volatile organic pollutants in air. 

 To remove carbon tetrachloride 

pollution from ground water iron 

nanoparticles are being used. 

 Iron oxide nanoparticles are being used 

to clean arsenic from water wells. 

4) Nanoparticle Applications in Energy and 

Electronic 
[6]

:  

 A low cost electrodes for fuel cells are 

being develop by using nanoparticles 

of carbon with nanotetrapods studded. 

The expensive platinum need for fule 

cell catalysts reduced by using the low 

cost electrodes. 

 A method has developed by the 

University of Tokyo and Microsoft 

Research to print prototype circuit 

boards. They used  standard inkjet 

printers and Silver nanoparticle ink for 

printing counding line in circuit board.  

 NOMFET (Nanoparticle Organic 

Memory Field-Effect Transistor), a 

transistor created by combining organic 

molecules and gold nanoparticles. It 

have function similar to the synapses in  

nervous system. 

 Platinum-cobalt nanoparticles is used 

to developed  a new catalyst for fuel 

cells. This catalyst is twelve times 

more catalytic activity than the pure 

use of platinum as catalyst. Increasing 

platinum reactivity and reducing 

spacing between atomes by subjecting  

nanoparticles to great heat to form 

them into a crystalline lattice is the 

reason for their acvtivity.  

 In developing countries solar steam 

device is used for purifying water and 

disinfecting dental instruments etc. 

This device uses concentrated sunlight 

on the nanoparticals which produces 

steam with high energy efficiency. 

 For space missions and in other high 

stress environments lead free solder is 

used. That solder is useing copper 

nanoparticles. 

 Anodes of lithium-ion batteries coated 

with silicon nanoparticles can increase 

battery power and reduce recharge 

time. 

 A low cost solar cells can be produced 

by applying semiconductor 

nanoparticles in low temperature 

printing process. 
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B. Negative effect of nanoparticles: 

1) On human health:  
 

a) Terrestrial dust storm nanoparticles: - 
Airborne dust particles generated in terrestrial 

region causes many health problems, mostly in 

persons having asthma and emphysema problem. 

Presence of metal such as iron, makes it more 

hazardus. They creats metal oxides at the lungs 

surface and damages it. Other than these viruses, 

fungi, bacteria and chemical contaminents carring 

dust paticals also affects health and environment.  

b) Forest fire nanoparticles: - Forest fire 

produces worst conditions for humen and 

environment, at the time of fire and after the fire. 

Epidemiological studies showed that 50% patients 

increases in the weef of forest fire. Patient 

suffering from cardiopulmonary dieases gets 

serious by the smoke of fire. 75 % of total death in 

the forest fire region occures because of the 

respiratory problem by the smoke inhalation, not 

by the burns. 

c) Volcanic nanoparticles: - Short-term 

effects of ash on health include: respiratory effects 

(nose and throat irritation, bronchitic symptoms), 

and eye and skin irritation. The impact of long-

term exposure to volcanic particulate pollution 

causes diseases of lympho-endothelial origin in 

large percentage of this population. The diseases 

include podoconiosis and Kaposi’s sarcoma. 

Podoconiosis is a noncomunicable disease 

producing lymphoedema (localized fluid retention) 

of the lower limbs. The cause of this disease is 

believed to be the absorption through the skin of 

the feet (podos) of nano and microparticles from 

the soil (konia). Lymphoedema occurs when the 

lymphatic system fails to properly collect and 

drain the interstitial fluid of the body, resulting in 

the long-term swelling of a limb or limbs. 

d) Organisms nanoparticles: - Among these 

biological nanoparticles, diatoms might pose a 

health risk to workers of diatomaceous earth 

mining and processing; biogenic magnetite is 

associated with neurodegenerative diseases, and 

nanobacteria shells were found in humans and 

animals. Nanobacteria are ubiquitous within living 

organisms, humans and animals, being identified 

in blood, serum, and organs. These very small 

bacteria are suspected of being the cause (at least 

in part) for many diseases involving calcifications, 

such as: artery plaque, aortic aneurysm, heart 

valves, renal stone formation, chronic prostatitis, 

ovarian and breast tumors 
[7]

. 

e) Diesel and engine exhaust nanoparticles: 
- Generally, diesel exhaust is known to be toxic as 

it contains high levels of polynuclear aromatic 

hydrocarbons (PAHs) including the known 

carcinogen benzo-a-pyrene (BaP). Atmospheric 

particle pollution from automobile exhaust seems 

to have a major influence on mortality, with a 

strong association between increased 

cardiopulmonary mortality and living near major 

roads. Childhood cancers were also found to be 

strongly determined by prenatal or early postnatal 

exposure to oil-based combustion gases, primarily 

engine exhaust. Professional drivers show elevated 

rates of myocardial infarction (heart attack). 

Studies done in non-smoking, healthy, young 

patrol officers have shown that nanoparticles from 

vehicular traffic may activate one or more 

signaling pathways that cause pro-inflammatory, 

pro-thrombotic and hemolytic (breakdown of red 

blood cells) responses. It was noted that heart rate 

variability was significantly associated with 

measures of pollution
[7]

. 

f) Indoor pollutant nanoparticles: - During 

cooking, the level of particulate matter increases 

more than tenfold compared to non-cooking hours. 

In many regions of the world, death caused from 

indoor smoke from solid fuels is considerable, 

especially in Africa and Asia. Poorly ventilated 

stoves using biomass fuels (wood, crop residue, 

dung, coal) are the main responsible for the death 

of an estimated 1.6 million peoples annually, from 

which more than a half are children under the age 

of five 
[7]

. 

g) Cigarette smoke nanoparticles: - 

Environmental tobacco smoke is known to be 

toxic, both due to some of its gas phases as well as 

nanoparticles. In adults, first or second hand 

cigarette smoke is associated with an increased 

risk of chronic respiratory illness, including lung 

cancer, nasal cancer, and cardiovascular disease, 

as well as other malignant tumors, such as 

pancreatic cancer and genetic alterations. Children 

exposed to cigarette smoke show an increased risk 

of sudden infant death syndrome, middle ear 

disease, lower respiratory tract illnesses, and 

exacerbated asthma 
[7]

. 

h) Cosmetics other consumer product’s 

nanoparticles: - All the health effects of the gamut 

of nanoparticles used in consumer products are not 
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yet known, though nanotoxicology has revealed 

adverse health effects of materials previously 

considered safe. For example, silver, widely used 

as an antibacterial agent, proves to be toxic to 

humans or animal cells when in nanoparticle form, 

its cytotoxicity being higher than that of asbestos. 

Inhalation of silver nanoparticles leads to their 

migration to the olfactory bulb, where they locate 

in mitochondria, as well as translocation to 

circulatory system, liver, kidneys, and heart. Silver 

nanoparticles have been found in the blood of 

patients with blood diseases  and in the colon of 

patients with colon cancer 
[7]

.  

i) Iron: - Iron is incorporated into numerous 

enzymes involved in cell division, DNA 

replication, and cellular metabolism, and it is 

essential for oxygen transport and gas exchange. 

As with manganese, low doses of iron are vital for 

survival. Patients with hemochromatosis (genetic 

disease characterized by increased iron absorption) 

have an enhanced susceptibility to liver cancer. 

The accumulation of iron in brain regions with 

decreased function, and cell loss has been 

observed in many neurological diseases. Inhalation 

of iron dust causes a respiratory disease called 

pneumoconiosis 
[7]

. 

j) Organic dust: -  Organic dusts originate 

from animals and/or plants and contain fragments 

and fibres from wood, bone, fur, skin, leather, 

brooms, flour, grains, tobacco, carpets, paper, etc. 

Organic dust from these various sources irritates 

the upper respiratory system, eyes, and skin, 

causing bronchitis, allergic reactions, asthma, 

conjunctivitis, and dermatitis 
[7]

.  

k) Silica: -  Exposure to silica, or silicon 

dioxide (SiO2), the main constituent of sand and 

granite, produces silicosis, a disabling pulmonary 

fibrosis. A controversial subject in occupational 

medicine is the association of silicosis with lung 

cancer. In addition, exposure to silica is associated 

to autoimmune diseases including: scleroderma, 

rheumatoid arthritis, systemic lupus erythematosus 
[7]

. 

l)  Coal and coal ash: -  Coal dust produces 

pneumoconiosis in coal miners, their lungs 

retaining a considerable amount of dust, of up to 

30 g (roughly two table spoons of dust). 

Epidemiological study on more than 500 chimney 

sweeps showed an increased number of deaths due 

to heart and respiratory diseases, lung, esophageal, 

and liver cancer 
[7]

. 

2) On environment
[8]

: 

 High energy requirements for synthesizing 

nanoparticles causing high energy demand. 

 Dissemination of toxic, persistent 

nanosubstances originating environmental 

harm. 

 Lower recovery and recycling rates. 

 Environmental implications of other life 

cycle stages also not clear. 

 Lack of trained engineers and workers 

causing further concerns. 
 

V. CONCLUSIONS 
 

What we know about nanotechnology is just 

beginning of it. There is so much left to explore 

about this technology, its particles. This 

technology touches the base or unit if a product, so 

wide range of variation are possible in 

productivity, it terms of strength quality, shape and 

size etc. Other then the benefits the 

nanotechnologies have some drawbacks and 

emerge into the environment with or without our 

knowledge and pollute it. These pollutants cause 

serious health problems in human, plant and 

animals. Some pollutant remains in environment 

for long period, which harm human and 

environment continuously. Therefore, it is 

essential to know about the each nanoparticle and 

their properties for our benefit and protection of 

environment.  
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