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Nanotechnology makes a significant contribution to developing, even revolutionizing many service 

industries of science and technology like information technology, energy, environmental science, medicine, 

homeland security, food protection, and transportation, among others. Today’s modern nanotechnology 

integrates current developments in chemistry, physics, materials engineering, and bioengineering to produce 

new products with specific qualities because their structures are determined on a nano-meter size. This 

review describes the diverse nano developments of recent years . 
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I. INTRODUCTION 

There's been significant research advancement 

in the field of evolving nano technology through the 

use of nano particles as vectors for small and large 

molecules for the last decades. Broad polymers are 

being used in nano - particles production. This 

review presents the most important 

nanotechnology developments. The word 'Nano' is 

derived from a Latin word,  meaning 'dwarf.' Nano 

size refers to 1,000 millionth of a particular unit, so 

the nano-meter is 1,000 millionth of a meter (i.e. 

1n=109 m). Nanotechnology has become the most 

popular term in the fields of science such as 

electronics, physics and engineering for many 

years. That being said, pharmaceutical and 

biomedical domains are still to be pursued. 

Nanotechnology is an emerging field, an integration 

of basic sciences and applied fields of study such 

as biophysics, molecular biology and 

bioengineering. Reduction in size is a basic unit 

operation with an essential pharmacy 

implementation. Key benefit of nano-sizing usually 

involves 1. Increase surface area 2. Increase in 

absorption 3. Increase the amount of dissolution 

and oral bio availability 4. Rapid start in given 

course of action. Less dose required in the 

pharmacy field. Tending to the related chances, the 

updated additionally recommends how to oversee 

expansive improvements in these zones.  

As right on time as 1959,Richchard Feynman 

proposed fabricating gadgets with every particle 

absolutely positioned. In 1986, Eric Drexler 

distributed a powerful book, motors of creation, in 

which he portrayed a portion of the advantages and 

dangers of such a capacity. On the off chance that 

particles and gadgets can be fabricated by joining 

ABSTRACT 

https://doi.org/10.46501/IJMTST070124
http://www.ijmtst.com/vol7issue01.html
https://doi.org/10.46501/IJMTST070124


 

 
103     International Journal for Modern Trends in Science and Technology 

 

 

singular molecules under PC control, it will be 

conceivable to construct structures out of 

diamond,100 times as solid as steel, to 

manufacture PCs littler than a bacterium, and to 

manufacture constructing agent and small scale 

plants of different sizes, equipped for making 

complex items and even of copying themselves. 

Drexler's resulting book, nano-frameworks, 

validated these noteworthy shellfishes, included 

still more. An independent tabletop manufacturing 

plant could deliver its copy in 60 minutes. Gadgets 

with moving parts could be unfathomably 

proficient. Atomic assembling activities could be 

completed with disappointment rate short of what 

one out of a quadrillion (Dinauer N et al., 2005 and 

Widder K et al., 1979). 

 
Figure 1: Representing the nano-particles with 

their approximate sizes 

It appears to be certain that whenever progressed 

nanotechnology is ever evolved, its items will be 

amazingly ground-breaking. When sub-atomic 

assembling was proposed, dangers related with it 

started to be distinguished. Motors of creation 

portrayed one risk currently viewed as improbable, 

yet at the same time conceivable dim goo. A little 

nano-machine fit for replication could in principle 

duplicate itself too often. On the off chance that it 

were fit for enduring outside, and of utilizing 

biomass as crude material it could seriously harm 

the earth. 

FOUR GENERATIONS 

Mihail (Mike) Roco of the U.S. Public 

Nanotechnology Initiative has portrayed four ages 

of nanotechnology improvement (see outline 

underneath). The current time, as Roco portrays it, 

is that of latent nanostructures, materials intended 

to perform one errand. The subsequent stage, 

which we are simply entering, presents dynamic 

nanostructures for performing multiple tasks; for 

instance, actuators, medicate conveyance gadgets, 

and sensors. The third era is relied upon to start 

rising around 2010 and will highlight 

nano-frameworks with a large number of 

communicating segments. A couple of years from 

that point forward, the main coordinated 

nano-frameworks, working (as indicated by Roco) 

much like a mammalian cell with rogressive 

frameworks inside frameworks, are relied upon to 

be created. 

 

Figure 2: Representing the four generations of 

nanoparticles. 

 

Nanotechnology has significantly added to 

significant advances in registering and gadgets, 

prompting quicker, littler, and more versatile 

frameworks that can oversee and store bigger and 

bigger measures of data. These consistently 

advancing applications include:  

•Transistors, the essential switches that empower 

all cutting edge figuring, have gotten littler and 

littler through nanotechnology. When the new 

century rolled over, a commonplace semiconductor 

was 130 to 250 nanometers in size. In 2014, Intel 

made a 14 nanometer semiconductor, at that point 

IBM made the initial seven nanometer 

semiconductor in 2015, and afterward Lawrence 

Berkeley National Lab showed a one nanometer 

semiconductor in 2016! Littler, quicker, and better 

semiconductors may imply that soon your PC's 
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whole memory might be put away on a solitary 

small chip.  

•Ultra-top notch showcases and TVs are presently 

being sold that utilization quantum specks to 

create more lively hues while being more vitality 

effective.  

•Nanoparticle copper suspensions have been 

created as a more secure, less expensive, and more 

dependable choice to toxic weld and different 

dangerous materials normally used to meld 

hardware in the gathering cycle. 

 

 

USE OF NANOTECHNOLOGY IN AGRICULTURE AND FOOD 

PRODUCTION 

 

The world's total population is almost 7.5 billion, 

with more than 50 per cent located in Asia. A 

significant proportion of all those living in 

developing countries constantly face shortages of 

food due to environmental changes or political 

turmoil, although there is a food surplus in the 

developed countries. Drought and pest-resistant 

crops, which also increase yields, are an 

opportunity for developing countries. In developing 

countries, the food industry is powered by 

consumer demands for fresher and nutritious 

options. This is a major business, for instance, the 

food industry in the United Kingdom is thriving 

with an annual growth rate of 6.2% and demand 

for fresh food has risen by 12% in the last few 

years. The ability of nanotechnology to transform 

medical services, textiles, Substances, Information 

and communication systems and the electricity 

market are very well-publicised. In reality, some 

nanotechnology-enabled items are already 

available in the markets, such as antibacterial 

dressings, translucent sunscreen lotions, 

stain-resistant fabric, scratch-free automotive 

paint and self-cleaning screens. The United States 

Department of Agriculture 's road-map released in 

September 2003 discussed the adaptation of 

nanotechnology to both the agricultural and food 

industries. The hypothesis is that nanotechnology 

will change the food industry as a whole, affecting 

the way food is produced, processed, packaged, 

transported and consumed. 

 

 

ENERGY APPLICATIONS 

 Nanotechnology is improving the efficiency of 

fuel production from raw petroleum materials 

through better catalysis. It is also enabling 

reduced fuel consumption in vehicles and 

power plants through higher-efficiency 

combustion and decreased friction. 

 Researchers are developing wires containing 

carbon nanotubes that will have much lower 

resistance than the high-tension wires 

currently used in the electric grid, thus 

reducing transmission power loss. 

 Nanotechnology is already being used to 

develop many new kinds of batteries that are 

quicker-charging, more efficient, lighter weight, 

have a higher power density, and hold electrical 

charge longer. 

 



 

 
105     International Journal for Modern Trends in Science and Technology 

 

 

MEDICINE: Researchers are developing 

customized nanoparticles the size of molecules 

that can deliver drugs directly to diseased cells in 

your body.  When it's perfected, this method should 

greatly reduce the damage treatment such as 

chemotherapy does to a patient's healthy cells. 

 

FOOD: Nanotechnology is having an impact on 

several aspects of food science, from how food is 

grown to how it is packaged. Companies are 

developing nanomaterials that will make a 

difference not only in the taste of food, but also in 

food safety, and the health benefits that food 

delivers. 

 

FUEL CELLS: Nanotechnology is being used to 

reduce the cost of catalysts used in fuel cells to 

produce hydrogen ions from fuel such as methanol 

and to improve the efficiency of membranes used in 

fuel cells to separate hydrogen ions from other 

gases such as oxygen. 

 

BETTER AIR QUALTY: Nanotechnology can 

improve the performance of catalysts used to 

transform vapors escaping from cars or industrial 

plants into harmless gasses. That's because 

catalysts made from nanoparticles have a greater 

surface area to interact with the reacting chemicals 

than catalysts made from larger particles. The 

larger surface area allows more chemicals to 

interact with the catalyst simultaneously, which 

makes the catalyst more effective. 

 

CHEMICAL SENSORS: Nanotechnology can 

enable sensors to detect very small amounts of 

chemical vapors. Various types of detecting 

elements, such as carbon nanotubes, zinc oxide 

nanowires or palladium nanoparticles can be used 

in nanotechnology-based sensors. Because of the 

small size of nanotubes, nanowires, or 

nanoparticles, a few gas molecules are sufficient to 

change the electrical properties of the sensing 

elements. 

 

FABRIC: Making composite fabric with nano-sized 

particles or fibers allows improvement of fabric 

properties without a significant increase in weight, 

thickness, or stiffness as might have been the case 

with previously-used techniques. 

 

SOLAR CELLS: Companies have developed 

nanotech solar cells that can be manufactured at 

significantly lower cost than conventional solar 

cells. 

 

BATTERY: Companies are currently developing 

batteries using nanomaterials. One such battery 

will be a good as new after sitting on the shelf for 

decades. Another battery can be recharged 

significantly faster than conventional batteries. 

 

This brief study will describe critical features of 

these transitions illustrating current research in 

the agricultural food industry and what potential 

impacts it could have. Nanotechnology has the 

ability to change the food and agriculture industry 

with new technologies for molecular disease 

control, rapid detection of diseases, enhanced 

ability of plants to absorb nutrients, etc. Advanced 

sensors and smart delivery systems can help. The 

agricultural industry is battling viruses and other 

crop infections. Nanostructured catalysts will be 

available very soon to increase the effectiveness of 

pesticides and herbicides, enabling smaller 

concentrations to be used. Nanotechnology can 

also partially protect the environment by the use of 

sustainable energy sources and membranes or 

catalysts to reduce carbon emissions and clean up 

existing contaminants. The agricultural technique 

commonly used throughout the United States of 

America, Europe and Japan, that makes efficient 

use of modern crop management technology, is 

called Controlled Environment Agriculture (CEA). 

CEA is a very sophisticated intensive method of 

hydroponic-based agriculture. Crops are cultivated 

in a regulated environment such that horticultural 

activities can be optimized. 

CONCLUSION 

Based on the data analysis from this study, 

Nanotechnology has the ability to be the gateway to 

a different era in the fields of food and agriculture, 

building materials, mechanical engineering, 

pharmacy and electrical engineering. Even though 

reproduction of natural systems is one of the most 

promising fields of this development, scientists 

have been trying to understand its remarkable 

complexity. In addition, nanotechnology and 

nanomaterials are a rapidly expanding field of 

study where new developments of nano-scale 

materials can be used for the gain of industry, and 

there are a range of capable inventions that could 

theoretically alter the total strength and life-cycle 

costs of infrastructure projects to build a new 

environment to make a new universe in the 

upcoming years. 
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