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ABSTRACT 
In general, nanoparticles have one or more 

dimensions and range in size from 1 to 100 nm. In 

general, nanoparticles are classified into inorganic, 

organic, and carbon-based particles at the 

nanometric scale and have better qualities than 

their larger-sized counterparts.Due to their smaller 

size, they exhibit attributes that are improved, such 

as strength, sensitivity, high reactivity, stability, 

surface area, etc. They were synthesized by various 

methods for research and commercial uses which 

are classified into three types-chemical, physical 

and mechanical processes which had sawn a vast 

improvement. The purpose of this work is to 

provide a review of nanoparticles, including their 

types, properties, techniques of synthesis, and 

applications in the field of the environment. 

 KEYWORDS: Nanoparticles, synthesis, 

properties and applications. 

 

I. INTRODUCTION 
Nanoparticles are the fundamental 

components of Nano technology. Nano particles 

size ranges from 1 to 100nm which are made up of 

metal, metal oxides, organic matter, carbon.1]Apart 

from their composition, nanoparticles differ in 

terms of diverse dimensions, shapes, and sizes. [2] 

Surfaces can be uniform or uneven with surface 

changes. Some nanoparticles are crystalline or 

amorphous, and some have single or multiple 

crystals that are either clumped together or free. 

The pharmaceutical industry suffers greatly as a 

result of the fact that the majority of drug 

candidates used in the synthesis of new 

medications are either insoluble in water or have 

low water solubility. The intricate and substantial 

molecular structure of a medicine is one of the key 

causes of its insolubility. According to reports, 

more than 65% of newly developed active 

pharmaceutical ingredients (APIs) are either 

insoluble in water or have poor solubility. They fall 

under class II of the Biopharmaceutics 

Classification System (BCS), where the dissolving 

phase is the rate-limiting stage in drug absorption, 

because of their low water solubility qualities and 

high permeability. The pharmaceutical industries 

are currently faced with the task of raising drug 

bioavailability by improving the dissolving 

characteristics of weakly watersoluble medicines 

For instance, they have advantageous controlled 

release capabilities and aid in improving the 

stability of medicines and proteins. The creation of 

various types of nanoparticles employing chemical, 

physical, and biological processes was the main 

emphasis of this review.Chemical and physical 

treatments, however, are pricy and destructive, but 

biological ones, on the other hand, are easy, non-

toxic, quick, and environmentally benign. It also 

discusses the properties of nanoparticles and ends 

with a list of applications. 

 Classification of Nanoparticles 
The nanoparticles are generally classified into the 

organic, inorganic and carbon based. 

1. Organic nanoparticles: 

Several well-known polymers or organic 

nanoparticles include micelles, Dendrimers, 

ferritin, and liposomes. These nanoparticles are 

non-toxic, biodegradable, and some, like micelles 

and liposomes, include hollow centers known as 

nano capsules that are sensitive to electromagnetic 

radiation like heat and light.Since they are effective 

and may be injected on specific body locations, 

which is also known as targeted medication 

administration, organic nanoparticles are most 

frequently utilized in the biomedical area. 

Liposomes, dendrimers, and micelles are a few 

examples of organic nanoparticles. 

2. Inorganic nanoparticles: 

Organic nanoparticles are most commonly used in 

the biomedical field since they are efficient and 

may be injected on specific bodily areas, which is 

also known as targeted medicine administration. A 

few types of organic nanoparticles are liposomes, 

dendrimers, and micelles. 
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a)Metal NPs: 

Nearly any metal can be synthesized into its 

nanoparticle form. [5] Aluminum (Al), cadmium 

(Cd), cobalt (Co), copper (Cu), gold (Au), iron 

(Fe), lead (Pb), silver (Ag), and zinc (Zn) are the 

most often employed metals for nanoparticle 

synthesis. It is possible to create these 

nanoparticles using chemical, electrochemical, or 

photochemical processes. The metal nanoparticles 

used in chemical processes are obtained by 

chemically reducing the metal-ion precursors in 

solution. These have a high surface energy and can 

adsorb tiny molecules. These nanoparticles have 

uses in bioanalytical and environmental testing, as 

well as in the detection and imaging of 

biomolecules. For instance, the sample is coated 

with gold nanoparticles prior to SEM analysis. 

Usually, this was done to improve the electrical 

stream, which aids in the production of high-

quality SEM photographs. Metal NPs are used in 

numerous scientific fields because of their superior 

optical characteristics. 

b) Ceramic NPs 

Using heat and subsequent cooling, ceramic 

nanoparticles are inorganic solids made of carbides, 

carbonates, oxides, carbides, carbonates, and 

phosphates. They come in polycrystalline, dense, 

amorphous, hollow, porous, and polycrystalline 

forms. Therefore, these NPs are getting great 

attention of researchers due to their use in 

applications such as catalysis, photocatalysis, 

photodegradation of dyes. By controlling some 

physical properties, these nanoparticles can be 

formulated in drug delivery system especially in 

targeting tumors, glaucoma, and some bacterial 

infections. 

c) Semiconductor  

Semiconductor nanoparticles resemble both metals 

and non-metals in their characteristics. They can be 

found in groups II–VI, III–V, or IV–VI of the 

periodic table. Due to their large bandgaps, these 

particles exhibit a variety of behaviors when tuned. 

They have uses in photocatalysis, electronics, 

photo-optics, and water splitting. Semiconductor 

materials have characteristics that fall between 

those of metals and nonmetals, and because of this, 

they have been used in a variety of ways in the 

literature. GaN, GaP, InP, and InAs are some 

examples of semiconductor nanoparticles from 

group III-V; ZnO, ZnS, CdS, CdSe, and CdTe are 

semiconductors from group II-VI; while silicon and 

germanium are semiconductors from group IV.  

d. Polymeric NPs 

These NPs are often based on organic materials, 

and the term polymer nanoparticle (PNP) is used to 

refer to them collectively in literature. These can be 

nanospheres or nanocapsules depending on the 

preparation. The latter are molecules that are 

adsorbed at the outside edge of the spherical 

surface, whereas the former are matrix particles 

with an overall mass that is typically solid. In the 

latter scenario, the solid mass is entirely enclosed 

within the particle. The PNPs are easily 

functionalized and have several uses in the 

literature as a result. Controlled release, drug 

molecule protection, the possibility to combine 

therapy with imaging, precise targeting, and many 

other advantages of polymeric nanoparticles are 

just a few. They are used in diagnostics and 

medicine delivery. Polymeric nanoparticle-based 

medication delivery systems are very 

biocompatible and biodegradable. 

e. Lipid-based NPs: 

Lipid nanoparticles typically have a spherical shape 

with a diameter between 10 and 100 nm. It consists 

of a matrix made up of soluble lipophilic molecules 

and a solid lipid core. These nanoparticles' exterior 

core is stabilized by emulsifiers and surfactants. 

These nanoparticles are used in cancer treatment as 

an RNA release agent and medications carrier in 

the biomedical industry.  

3. Carbon-based NPs:  

Carbon nanotubes (CNTs) and fullerenes 

are the two major components of carbon-based 

nanoparticles. CNTs are nothing more than rolled-

up graphene sheets. Due to their a hundred times 

greater strength than steel, these materials are 

primarily utilized for structural reinforcement. 

Single-walled carbon nanotubes (SWCNTs) and 

multi-walled carbon nanotubes (MWCNTs) are two 

different types of CNTs Because they are non-

conductive across the tube yet thermally 

conductive along its length, CNTs are special in a 

way. The carbon allotrope known as a fullerene has 

a hollow cage structure made up of at least sixty 

carbon atoms. The Buckminsterfullerene structure 

of C-60 resembles a hollow football. These 

formations contain pentagonal and hexagonal-

shaped carbon units.  Due of its electrical 

conductivity, structure, high strength, and electron 

affinity, they have commercial applications. The 

rolled sheets are referred to as single-walled 

(SWNTs), double-walled (DWNTs), or multi-

walled carbon nanotubes (MWNTs) depending on 

how many walls they have. They are frequently 

produced through the deposition of carbon 

precursors, particularly atomic carbons, which are 
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evaporated from graphite using a laser or an 

electric arc, on to metal particles. They have 

recently been created using the chemical vapor 

deposition (CVD) method. These materials are 

used for a variety of commercial applications, 

including fillers, effective gas adsorbents for 

environmental remediation, and support medium 

for various inorganic and organic catalysts, thanks 

to their distinctive physical, chemical, and 

mechanical properties. 

 Synthesis of Nanoparticles: 

1. The numerous techniques used to create 

the nanoparticles can be divided into top-down and 

bottom-up techniques. In the synthesis process, the 

procedure is described in a condensed form. 

2. Bottom-up approach: Atoms, clusters, and 

nanoparticles are built up in a bottom-up or 

constructive manner.The most popular bottom-up 

techniques for producing nanoparticles include sol-

gel, spinning, chemical vapour deposition (CVD), 

-gel: A colloidal 

suspension of particles in a liquid phase is known 

as a sol. A solid macromolecule dissolved in a 

liquid is the gel. Due to its advantages, Sol-gel is 

the most popular bottom-up approach. 

simplicityand as most of the nanoparticles can be 

synthesized from this method. It is a wet-chemical 

process containing a chemical solution acting as a 

precursor for an integrated system of discrete 

particles. Metal oxides and chlorides are the 

typically used precursors in sol-gel process.The 

host liquid and the precursor are then blended 

together via sonication, shaking, or stirring to 

create a system with a liquid and solid phase. A 

phase separation is performed to recover the 

nanoparticles using a variety of processes, such as 

sedimentation, filtering, and centrifugation. The 

moisture is then further removed by drying. 

3. Spinning: 

The host liquid and the precursor are then blended 

together via sonication, shaking, or stirring to 

create a system with a liquid and solid phase. A 

phase separation is performed to recover the 

nanoparticles using a variety of processes, such as 

sedimentation, filtering, and centrifugation. The 

moisture is then further removed by drying.speeds 

at which the liquid, such as water and a precursor, 

are pumped in. The atoms or molecules are fused 

together by the spinning and are precipitated, 

collected, and dried10. The features of 

nanoparticles produced through SDR depend on a 

number of operating parameters, including the 

liquid flow rate, disc rotation speed, 

liquid/precursor ratio, feed position, disc surface, 

etc. 

 Chemical Vapor Deposition (CVD) 

A thin film of gaseous reactants is deposited onto a 

substrate using chemical vapour deposition. By 

mixing gas molecules, the deposition is carried out 

in a reaction chamber at room temperature. When a 

heated substrate makes touch with the combined 

gas, a chemical reaction takes place. surface of the 

substrate, this reaction creates a thin coating of 

product that is collected and utilised. Temperature 

of the substrate is a determining element in CVD. 

High purity, uniformity, hardness, and strength are 

benefits of CVD for nanoparticles. The need for 

specialized equipment and the hazardous nature of 

the gaseous byproducts are drawbacks of CVD. 

 Pyrolysis:  

The procedure that is most frequently employed in 

industries for the mass manufacture of 

nanoparticles is pyrolysis. It entails using flame to 

burn a precursor.Precursors are supplied into the 

furnace at high pressure through a small hole in 

either liquid or vapour form, where they burn. The 

nanoparticles are then air categorized from the 

combustion or byproduct gases. Some of the 

furnaces achieve high temperatures for simple 

evaporation without the need of flame by using 

lasers instead. Pyrolysis has the advantages of 

being a straightforward, effective, economical, and 

continuous process with a high yield. 

 Synthesis of nanoparticles 

Various methods can be employed for the synthesis 

of NPs, but these methods are broadly divided into 

two main classes i.e. (1) Bottom-up approach and 

(2) Top-down approchas shown in. These 

approaches further divide into various subclasses 

based on the operation, reaction condition and 

adopted protocols. 
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Scheme 1. Typical synthetic methods for NPs for the (a) top-down and (b) bottom-up approaches. 

 

 Top-down syntheses 

This destructive approach is employed. 

These units were first converted into suitable NPs 

from a larger molecule that disintegrated into 

smaller parts. These ways of breakdown include 

grinding & milling, CVD, PVD, and others. 

Nanoparticles made from coconut shell (CS) are 

produced using this technique. For this, a well-

known planetary mill and ceramic balls were 

utilized in the milling process to finely grind the 

raw CS powders for varying amounts of time.They 

were able to show how milling time affected the 

overall size of the NPs using a variety of 

characterization techniques. This method results in 

nanoparticles manufactured from coconut shell 

(CS). For this, the raw CS powders were finely 

ground for varied lengths of time using a well-

known planetary mill and ceramic balls in the 

milling process. Using a number of characterisation 

techniques, they were able to demonstrate how 

milling time affected the NPs' total size. 

techniques According to one study  spherical 

magnetite nanoparticles with particle sizes ranging 

from 20 to 50 nm were produced from natural iron 

oxide (Fe2O3) ore using a top-down destructive 

approach. Using a simple top-down approach, it 

was possible to produce colloidal carbon particles 

that were spherical and had a regulated size. The 

basis for the synthesis process was the continuous 

chemical adsorption of polyoxometalates (POM) 

on the carbon interfacial surface. The carbon black 

aggregates' size was reduced by adsorption, which 

resulted in a narrow size distribution and great 

dispersion capacity (Garrigue et al., 2004). The 

micrographs also demonstrated that the carbon 

particle size reduced throughout the sonication. A 

number of transition-metal dichalcogenide 

nanodots (TMD-NDs) were synthesized from their 

bulk crystals utilizing a combination of grinding 

and sonication top-down techniques. The majority 

of TMD-NDs with diameters smaller than 10 nm 

were found to exhibit outstanding dispersion. 

because of the size distribution's narrowness . 

Recently, top-down laser fragmentation, which is a 

top-down method, was used to create highly 

photoactive active Co3O4 NPs. Strong laser 

irradiations produce uniformly distributed NPs with 

excellent oxygen vacancies The range of 5.8 nm to 

1.1 nm was found to be the average size of the 

Co3O4. 
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FIgure. SEM images of (a) The untreated carbon black, (b) and (c) 10 min and 1 h ultrasonication 

in POM solution. 

 

 Bottom-up syntheses 

This method is used in reverse since NPs are 

created from relatively simpler materials; for this 

reason, it is also known as the building up method. 

Techniques like sedimentation and reduction serve 

as examples in this situation. Sol gel, green 

synthesis, spinning, and biological synthesis are all 

includedUsing this method, Mogilevsky et al. 

produced TiO2 anatase NPs containing graphene 

domains  For the photocatalytic degradation of 

methylene blue, they synthesized the photoactive 

composite using alizarin and titanium isopropoxide 

as precursors. Alizarin was chosen because, thanks 

to its axial hydroxyl terminal groups, it has a great 

ability to bond with TiO2. The XRD pattern 

verified the anatase form. The SEM pictures 

captured for several samples using a reaction plan 

are offered here. According to SEM, as temperature 

rises, NP size likewise increases. 

https://www.sciencedirect.com/topics/chemistry/polyoxometalate
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 Synthesis of TiO2 via bottom-up technique. SEM images showing the TiO2 NPs Well-uniform 

spherical shaped Au nanospheres with monocrystalline have been synthesized via laser irradiation top-down 

technique. selectively transform the octahedra morphology to spherical shape by controlling the laser treatment 

time and other reaction parameters. provides the SEM and TEM of the prepared Au nanospheres, which showed 

average diameter of 75 ± 2.6 nm of Au nanospheres and 72 ± 3.1 in edge length of Au octahedra per particle 
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 SEM for Au nanospheres (a) top view, (b) tilted view, (c) TEM image of Au nanospheres (d) SAED 

pattern (inset: TEM of single Au particle), (e) and (f) size distribution spectra of spherical and octahedral 

Au NPs. 

 

More recently, solvent-exchange method 

is used to achieve limit sized low density 

lipoprotein (LDL) NPs for medical cancer drug 

delivery purpose by Needham et al. In this method 

nucleation is the bottom approach followed by 

growth which is the up approach. The LDL NPs 

were obtained without using phospholipid and 

possessed high hydrophobicity, which is essential 

for drug delivery applications (Needham et al., 

2016). 

The monodispersed spherical bismuth (Bi) 

NPs were synthesized by both top-down and 

bottom-up approaches (Wang and Xia, 2004). 

These NPs have excellent colloidal properties. In 

https://www.sciencedirect.com/topics/chemistry/nanosphere
https://www.sciencedirect.com/topics/chemistry/transmittance
https://www.sciencedirect.com/science/article/pii/S1878535217300990#b0425
https://www.sciencedirect.com/science/article/pii/S1878535217300990#b0425
https://www.sciencedirect.com/topics/chemistry/bismuth
https://www.sciencedirect.com/science/article/pii/S1878535217300990#b0670
https://www.sciencedirect.com/topics/chemistry/colloidal-property
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the bottom-up approach bismuth acetate was boiled 

within ethylene glycol, while in top-down approach 

the bismuth was converted into molten form and 

then the molten drop was emulsified within the 

boiled diethylene glycol to produce the NPs. The 

size of the NPs obtained by both methods was 

varied from 100 nm to 500 nm (Wang and Xia, 

2004). The details of this study are provided 

in Scheme 3. Green and biogenic bottom-up 

synthesis attracting many researchers due to the 

feasibility and less toxic nature of processes. These 

processes are cost-effective and environmental 

friendly, where synthesis of NPs is accomplished 

via biological systems such as using plant extracts. 

Bacteria, yeast, fungi, Aloe vera, tamarind and even 

human cells are used for the synthesis of NPs. Au 

NPs have been synthesis from the biomass of 

wheat and oat (Parveen et al., 2016) and using the 

microorganism and plant extracts as reducing agent 

(Ahmed et al., 2016). Table 1 provides the merits 

and demerits of various top-down and bottom-up 

techniques with general remarks . 

 

 
Scheme .(A) Bottom-up approach: A molecular precursor is disintegrated to simpler metal atoms that 

grow into colloids. (B) Top-down approach: Large drops of a metal broken into smaller drops 

 

Table 1. Top-down and bottom-up synthetic techniques with merits, demerits and general remarks. 

Top–down 

method 

Merits Demerits General remarks 

Optical 
lithography 

Long-standing, established 
micro/nanofabrication tool especially for 

chip production, sufficient level of 

resolution at high throughputs 

Tradeoff between resist 
process sensitivity and 

resolution, involves state-of-

the-art expensive clean room 
based complex operations 

The 193 nm lithography infrastructure 
already reached a certain level of maturity 

and sophistication, and the approach could be 

extended to extreme ultraviolet (EUV) 
sources to shrink the dimension. Also, future 

developments need to address the growing 

cost of a mask set 

E-beam 
lithography 

Popular in research environments, an 
extremely accurate method and effective 

nanofabrication tool for <20 nm 

nanostructure fabrication with desired 
shape 

Expensive, low throughput 
and a slow process (serial 

writing process), difficult for 

<5 nm nanofabrication 

E-beam lithography beats the diffraction 
limit of light, capable of making periodic 

nanostructure features. In the future, multiple 

electron beam approaches to lithography 
would be required to increase the throughput 

and degree of parallelism 

Soft and 

nanoimprint 
lithography 

Pattern transfer based simple, effective 

nanofabrication tool for fabricating ultra-
small features (<10 nm) 

Difficult for large-scale 

production of densely packed 
nanostructures, also 

dependent on other 

lithography techniques to 

generate the template, and 

usually not cost-effective 

Self-assembled nanostructures could be a 

viable solution to the problem of complex 
and costly template generation, and for 

templates of periodic patterns of <10 nm 

https://www.sciencedirect.com/topics/chemistry/ethylene-glycol
https://www.sciencedirect.com/topics/chemistry/diethylene-glycol
https://www.sciencedirect.com/science/article/pii/S1878535217300990#b0670
https://www.sciencedirect.com/science/article/pii/S1878535217300990#b0670
https://www.sciencedirect.com/science/article/pii/S1878535217300990#f0080
https://www.sciencedirect.com/science/article/pii/S1878535217300990#b0475
https://www.sciencedirect.com/science/article/pii/S1878535217300990#b0015
https://www.sciencedirect.com/science/article/pii/S1878535217300990#t0005
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Top–down 

method 

Merits Demerits General remarks 

Block co-

polymer 

lithography 

A high-throughput, low-cost method, 

suitable for large-scale densely packed 

nanostructures, diverse shapes of 
nanostructures, including spheres, 

cylinders, lamellae possible to fabricate 

including parallel assembly 

Difficult to make self-

assembled nanopatterns with 

variable periodicity required 
for many functional 

applications, usually high 

defect densities in block 
copolymer self-assembled 

patterns 

Use of triblock copolymers is promising to 

generate more exotic nanopattern geometries. 

Also, functionalization of parts of the block 
copolymer could be done to achieve 

hierarchy of nanopatterning in a single step 

nanofabrication process 

Scanning probe 

lithography 

High resolution chemical, molecular and 

mechanical nanopatterning capabilities, 
accurately controlled nanopatterns in 

resists for transfer to silicon, ability to 

manipulate big molecules and individual 
atoms 

Limited for high throughput 

applications and 
manufacturing, an expensive 

process, particularly in the 

case of ultra-high-vacuum 
based scanning probe 

lithography 

Scanning probe lithography can be leveraged 

for advanced bionanofabrication that 
involves fabrication of highly periodic 

biomolecular nanostructures 

Bottom–up 
method 

Merits Demerits General remarks 

Atomic layer 
deposition 

Allows digital thickness control to the 
atomic level precision by depositing one 

atomic layer at a time, pin-hole free 

nanostructured films over large areas, 
good reproducibility and adhesion due to 

the formation of chemical bonds at the 

first atomic layer 

Usually a slow process, also 
an expensive method due to 

the involvement of vacuum 

components, difficult to 
deposit certain metals, 

multicomponent oxides, 

certain technologically 
important semiconductors (Si, 

Ge, etc.) in a cost-effective 

way 

Although a slow process, it is not detrimental 
for the fabrication of future generation ultra-

thin ICs. The stringent requirements for the 

metal barriers (pure; dense; conductive; 
conformal; thin) that are employed in modern 

Cu-based chips can be fulfilled by atomic 

layer deposition 

Sol gel 
nanofabrication 

A low-cost chemical synthesis process 
based method, fabrication of a wide 

variety of nanomaterials including 

multicomponent materials (glass, 
ceramic, film, fiber, composite materials) 

Not easily scalable, usually 
difficult to control synthesis 

and the subsequent drying 

steps 

A versatile nanofabrication method that can 
be made scalable with further advances in the 

synthesis steps 

Molecular self-
assembly 

Allows self-assembly of deep molecular 
nanopatterns of width less than 20 nm 

and with the large pattern stretches, 
generates atomically precise nanosystems 

Difficult to design and 
fabricate nanosystems unlike 

mechanically directed 
assembly 

Molecular self-assembly of multiple 
materials may be an useful approach in 

developing multifunctional nanosystems and 
devices 

Physical and 
chemical 

vapor-phase 

deposition 

Versatile nanofabrication tools for 
fabrication of nanomaterials including 

complex multicomponent nanosystems 

(e.g. nanocomposites), controlled 
simultaneous deposition of several 

materials including metal, ceramics, 

semiconductors, insulators and polymers, 
high purity nanofilms, a scalable process, 

possibility to deposit porous nanofilms 

Not cost-effective because of 
the expensive vacuum 

components, high-

temperature process and toxic 
and corrosive gases 

particularly in the case of 

chemical vapor deposition 

It provides unique opportunity of 
nanofabrication of highly complex 

nanostructures made of distinctly different 

materials with different properties that are 
not possible to accomplish using most of the 

other nanofabrication techniques. New 

advances in chemical vapor deposition such 
as ‘initiated chemical vapor deposition’ (i-

CVD) provide unprecedented opportunities 

of depositing polymers without reduction in 
the molecular weights 

DNA-

scaffolding 

Allows high-precision assembling of 

nanoscale components into 

programmable arrangements with much 
smaller dimensions (less than 10 nm in 

half-pitch) 

Many issues need to explore, 

such as novel unit and 

integration processes, 
compatibility with CMOS 

fabrication, line edge 

roughness, throughput and 
cost 

Very early stage. Ultimate success depends 

on the willingness of the semiconductor 

industry in terms of need, infrastructural 
capital investment, yield and manufacturing 

cost 
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 Characterization of NPs 

Different characterization techniques have been 

practiced for the analysis of various 

physicochemical properties of NPs. These include 

techniques such as X-ray diffraction (XRD), X-ray 

photoelectron spectroscopy (XPS), infrared (IR), 

SEM, TEM, Brunauer–Emmett–Teller (BET), 

and particle size analysis. 

 

 APPLICATIONS OF 

NANOPARTICLES 

 Nanoparticles exhibit unique physical and 

chemical properties such as: electronic & optical 

properties, mechanical properties, magnetic 

properties & thermal properties. This uniqueness 

has led to its application in different areas. Some of 

the significant applications of NPs are discussed 

below. 

A. Medicine: Nanoparticles have made 

major benefactions to clinical drug in the areas of 

medical imaging and medicine/ gene delivery. 

forceful oxide patches similar as magnetite( 

Fe3O4) or its oxidized form hametite( Fe2O3) are 

most generally employed for biomedical 

operations. Ag NPs are being used decreasingly in 

crack dressings, catheters and colorful homes ’ 

products due to their antimicrobial exertion. Gold 

nanoparticles are arising as promising agents for 

cancer remedy, as medicine carriers, photothermal 

agents, discrepancy agents and radiosensitisers( 

Cai,W., Gao,T., Hong,H., &Sun,J., 2008; Jain,S., 

Hirst,D.G., &O'Sullivan,J., 2012; Sztandera,K., 

Gorzkiewicz,M., &Klajnert- Maculewicz,B., 

2018). Over once many decades there has been 

considerable interest in developing biodegradable 

NPs as effective medicine delivery bias. colorful 

polymers have been used in medicine delivery 

exploration as they can effectively deliver the 

medicines to the target point therefore increases the 

remedial benefit, while minimizing side goods. 

 

B. Environmental 

Remediation:Nanoparticles are generally used for 

environmental remediation, since they're largely 

flexible towards both in situ and ex situ operations 

in waterless systems. gray nanoparticles( AgNPs) 

due to their antibacterial, antifungal, and antiviral 

exertion has been considerably used as water 

detergents( Zhang,C., Hu,Z., Li,P., &Gajaraj,S., 

2016). TiO2 NPs have been decreasingly studied 

for waste treatment, air sanctification( Haider,A., 

Al- Anbari,R., Kadhim,G., &Jameel,Z., 2018), 

selfcleaning of shells( Veziroglu,S., Hwang,J., 

Drewes,J., Barg,I., Shondo,J., Strunskus,T., 

&Aktas,O.C., 2020), and as a photocatalyst in 

water treatment( Peng,Y., Yu,Z., Pan,Y., 

&Zeng,G., 2018) operation due to their 

characterized low- cost,non-toxicity, 

semiconducting, photocatalytic, electronic, gas 

seeing, and energy converting parcels. 

 

C. Mechanical Industries: Owing to 

excellent young modulus, stress and strain 

properties, NPs finds applications in mechanical 

industries especially in coating, lubricants 

(Ghaednia, H., Hossain, M. S., & Jackson, R. L., 

2016), adhesives (Cao, Z., & Dobrynin, A. V., 

2016) and manufacturing of mechanically stronger 

nanodevices. Pal et al. (2021) reported two-step 

dip-coating method using silver nanoparticles 

(AgNPs) and fluorine-free silane monomer, 3-

(Trimethoxysilyl) propyl methacrylate (TMSPM) 

for the fabrication of hydrophobic coating on 

cotton fabric. 

 

D. Food :Nanoparticles have been 

decreasingly incorporated into food packaging to 

control the ambient atmosphere around food, 

keeping it fresh and safe from microbial impurity( 

BhardwajM. &SaxenaD.C., 2017). Now-a-days, 

inorganic & essence NPs are considerably used as 

druthers 

to petroleum plastics in the food packaging 

assiduity as they can directly introduce theanti-

microbial substances on the carpeted film face( 

Hoseinnejad,M., Jafari,S.M., &Katouzian,I., 2018). 

E. Electronics: 

 Unique structural, optical and electrical properties 

of onedimensional semiconductor and metals make 

them the key structural block for a new generation 

of electronic, sensors and 

photonic materials. 

 

F. Energy :Gathering Due to failure of fossil 

energies scientist have been shifting their 

exploration interests in the development of 

different strategies which can help in generating 

renewable powers from fluently available coffers at 

cheap cost. NPs are the suitable seeker for this 

purpose due to their large face area, optic geste and 

catalytic nature. NPs are extensively used to induce 

energy from photoelectrochemical( PEC) and 

electrochemical water splitting( Avasare etal., 

2015). Other advanced options similar as 

electrochemical CO2 reduction to energies 

precursors, solar cells and piezoelectric creators 

also employed to induce energy. Ibrahim etal.( 

https://www.sciencedirect.com/topics/chemistry/particle-size-analysis
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2019) reported use of graphene as a source of 

energy as well as coming generation smart energy 

storehouse bias. 

 

II. CONCLUSION: 
In this review composition we've given a brief 

overview of nanoparticles, their structure, bracket, 

system of conflation, and operations in colorful 

fields. Owing to tunable physicochemical as well 

as natural parcels, nanoparticles have gained 

elevation in drug, environmental remediation, 

energy harvesting and numerous other areas. 
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