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ABSTRACT:- 

Nanotechnology, the manufacturing technology of the 21st century, will let us 

economically build a broad range of complex molecular machines .It will let us build fleets of 

computer controlled molecular tools much smaller than a human cell and built with the accuracy 

and precision of drug molecules. 

             In our paper we tried to reach up to every image of Nanotechnology. We defined this 

technology in introduction and then try to reach up to it’s roots through history and development. 

The impact of this technology we have mentioned in present scenario and application.. Finally 

we have concluded about the future aspects of nanotechnology. 

 *Corresponding author 

INTRODUCTION:- 

DEFINATION:- Nanotechnology is the precise control of matter at the atomic and molecular 

levels. It is a hybrid science combining engineering and chemistry. The prefix ―nano‖ is derived 

from the Greek term for “dwarf ” and represents one-billionth of a meter. 

The goal of nanotechnology is to manipulate atoms individually and place them in a pattern to 

produce a desired structure. 
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All of our technologies today are bulk technologies. We take a lump of something and 

add or remove pieces until we're left with whatever object we were trying to create. We assemble 

our objects from parts, without regard to structure at the molecular level. 

Imagine if we could manipulate each individual atom of an object. That's the basic idea 

of nanotechnology. As nano machines piece millions of these atoms together, a specific product 

will begin to take shape. 

Atoms are the building blocks for all matter in our universe. We all and everything 

around us is made up of atoms. Richard Feynman first introduced the possibility of building 

things atom by atom in 1959. Technology has never had this kind of precise control Except, 

Precise atomic-level fabrication has previously only been seen in the growth of crystals or in 

biological molecular machinery, like the ribosome, which assembles all the proteins in living 

creatures, or DNA, which carries the instructions for creating a living being. 

NEED OF NANOTECHNOLOGY:- 

 In the Electronic industry, the ability to shrink the size of transistors on silicon chip will 

soon reach its limits. Nanotechnology will be needed to create a new generation of 

Electronic components. Molecular computers could contain storage devices capable of 

storing trillions of bytes of information in a structure the size of a sugar cube.  

 Nanotechnology has the potential to have a positive effect on the environment. For 

instance, airborne nanorobots could be programmed to rebuild the thinning ozone layer. 

Contaminants could be automatically removed from water sources, and oil spills could be 

cleaned up instantly. Manufacturing materials using the bottom-up method of 

nanotechnology also creates less pollution than conventional manufacturing processes. 
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 Our dependence on non-renewable resources would diminish with nanotechnology. Many 

resources could be constructed by nanomachines. Cutting down trees, mining coal or 

drilling for oil may no longer be necessary. Resources could simply be constructed by 

nanomachines.  Eventually, we will be able to replicate anything, including diamonds, 

water and food. Machines that fabricate foods to feed the hungry could eradicate famine.  

 Nanotechnology may have its biggest impact on the medical industry. Patients will drink 

fluids containing nanorobots programmed to attack and reconstruct the molecular 

structure of cancer cells and viruses to make them harmless. Nanorobots could also be 

programmed to perform delicate surgeries -- such nanosurgeons could work at a level a 

thousand times more precise than the sharpest scalpel. By working on such a small scale, 

a nanorobot could operate without leaving the scars that conventional surgery does.     

 

Development and History: - 
 

 

 The possibility of building things atom by atom was first introduced by 

Richard Feynman in 1959. (December 29
th
).    

R.Feynman                                                                                                           

 

For the manipulation of atoms there was need of nano machines also called as assemblers and the 

machines, which produces more nano machines from itself are called as self replicators. Von 

Neumann proposed his architecture for self-replicating nano- Systems. His architecture shown in 

figure.  

The universal computer contains a program that directs the behavior of the universal constructor. 

The universal constructor, in turn, is used to manufacture both another universal computer and 



 
 

 Page 286 
 

INTERNATIONAL JOURNAL OF ADVANCED SCIENTIFIC AND TECHNICAL RESEARCH 
 

ISSUE2, VOLUME 1 (FEBRUARY 2012)                                                                     ISSN: 2249-9954 

 

                   
Figure No.2 

another universal constructor. Once construction is finished the program contained in the original 

universal computer is copied to the new universal computer and program execution is started. 

 

                         Figure .1 

Drexler's assembler follows the von Neumanns kinematic architecture, but is specialized 

for dealing with systems made of atoms. The essential components in Drexler's assembler are 

shown in figure 2. 

 

 

 

 

 

BASIC NEEDS IN DESIGN OF NANO PRODUCTS:- 

There are three steps to achieving nanotechnology-produced goods:  

 Scientists must be able to manipulate individual atoms. This means that they will have to 

build more assemblers. In 1990, IBM researchers showed that it is possible to manipulate 

single atoms. They positioned 35 xenon atoms on the surface of a nickel crystal, using an 

atomic force microscopy instrument. These positioned atoms spelled out the letters 

"IBM."  
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 The next step will be to develop nanoscopic machines, called assemblers, that can be 

programmed to manipulate atoms and molecules at will. It would take thousands of years 

for a single assembler to produce any kind of material one atom at a time. Trillions of 

assemblers will be needed to develop products in a viable time frame.  

 

 

 In order to create enough assemblers to build consumer goods, some nanomachines, 

called replicators, will be programmed to build more assemblers.  

Trillions of assemblers and replicators will fill an area smaller than a cubic millimeter, and 

will still be too small for us to see with the naked eye. Assemblers and replicators will work 

together like hands to automatically construct products, and will eventually replace all traditional 

labor methods. This will vastly decrease manufacturing costs, thereby making consumer goods 

plentiful, cheaper and stronger. But the design and development of self replicating molecular 

manufacturing systems will be a major task. 

                   Additional benefits arise when we consider the size of devices that we will be able to 

create. Once we are working on the atomic scale, we can create machines that will go places 
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about which we could once only dream. More information will be packed into smaller and 

smaller spaces, and we will be able to do much more with much less. 

Structure  and  Present scenario:- 

The basic structures of nanotechnology include nanoparticles or nanocrystals, nanolayers, 

and nanotubes. These nanostructures differ in how they are made and how their atoms and 

molecules are ordered. A nanoparticle—a collection of tens to thousands of atoms measuring 

about 1–100 nm in aggregate diameter—is the most basic structure in nanotechnology. Such 

nanoparticles are created atom by atom, so the size, and often the shape, of a particle is 

controlled by experimental conditions. These particles can also be described as nanocrystals 

because the atoms within the particle are highly ordered or crystalline. 

 

Nanostructures, such as those shown in Figure 1,are often arranged or self-assembled into highly 

ordered layers arising from hydrogen bonding, dipolar  forces, hydrophilic or hydrophobic 

interactions, gravity, and other forces.                         

                   The extraordinary mechanical, electronic, and chemical characteristics of 

nanostructures called carbon nanotubes, which were discovered by Sumio Iijima in 1991, have 

captured the imagination of scientists and engineers. 
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                    Nanotubes generally consist of hexagonal lattices of carbon atoms arranged spirally 

to form concentric cylinders (10). The tubes are nearly perfect crystals and thinner than graphite 

whiskers. Single-wall nanotubes (SWNTs) have a diameter of approximately 1.4 nm, and 

multiwall nanotubes (MWNTs) consist of between 2 and 30 concentric tubes that form an outer 

diameter of 30–50 nm. Nanotubes range in length from a few tens of nanometers to several 

micrometers. Nanotubes have characteristics that lead to various applications For example, 

nanotubes are stronger than steel but very flexible and  lightweight, which makes them a suitable 

material for both upper strong cable  and tips for scanning probe microscopes. In addition to the 

remarkable mechanical properties, nanotubes could potentially replace copper as an electrical 

conductor or, with a small change in structure, replace silicon as a semiconductor. Nanotubes 

also transfer heat better than any other known material. 

 

 

multiwalled                  single walled 

carbon-tubes                 Carbon tubes 

Many of the nanoscale fullerene materials (which are made entirely of carbon) are observed 

regularly in experiments, though their controlled production in large quantities and with well-

defined characteristics has not yet been worked out completely. 

The single and multi-wall nanotubes are interesting nanoscale materials for three reasons:  



 
 

 Page 290 
 

INTERNATIONAL JOURNAL OF ADVANCED SCIENTIFIC AND TECHNICAL RESEARCH 
 

ISSUE2, VOLUME 1 (FEBRUARY 2012)                                                                     ISSN: 2249-9954 

 A single-wall nanotube can be either metallic or semiconducting, depending on its 

chiral vector (n,m), where n and m are two integers. The rule is that when the 

difference n-m is a multiple of three a metallic nanotube is obtained, while when the 

difference is not a multiple of three a semiconducting nanotube is obtained. 

 Single and multi-wall nanotubes have very good elastomechanical properties because 

the 2D arrangement of C atoms in a graphene wall allows large out-of-plane 

distortion, while the strength of C in-plane bonds keeps the graphene sheet 

exceptionally strong against any in-plane fracture or distortion. When compressed 

with axial force the single-wall nanotubules are found to buckle sideways. 

 These points towards their possible use as a lightweight, highly elastic, and very 

strong fibrous material and expected to capture future market. 

APPLICATIONS:-  

In manufacturing: 

                   One of the first obvious benefits is the improvement in manufacturing techniques. 

We are taking familiar manufacturing systems and expanding them to develop precision on the 

atomic scale. This will give us greater understanding of the building of things, and greater 

flexibility in the types and quantity of things we may build. We will be able to expand our 

control of systems from the macro to the micro and beyond, while simultaneously reducing the 

cost associated with manufacturing products. 

In medicine:  

                    Some of the most dramatic changes are expected in the realms of medicine. 

Scientists envision creating machines that will be able to travel through the circulatory system, 
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cleaning the arteries as they go; sending out troops to track down and destroy cancer cells and 

tumors; or repairing injured tissue at the site of the wound, even to the point of replacing missing 

limbs or damaged organs. The extent of medical repair systems is expected to be quite broad, 

with the cumulative impact being equally large. 

 

 

 

In cleaning atmosphere: 

                     Nanotechnology is expected to touch almost every aspect of our lives, right down to 

the water we drink and the air we breathe. Once we have the ability to capture, position, and 
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change the configuration of a molecule, we should be able to create filtration systems that will 

scrub the toxins from the air or remove hazardous organisms from the water we drink. We 

should be able to begin the long process of cleaning up our environment. 

In Space:                     

                   Space will also open up to us in new ways. With the current cost of transporting 

payloads into space being so high (~$20,000/kg), little is being done to take advantage of space. 

Nanotechnology will help by allowing us to deliver more machines of smaller size and greater 

functionality into space, paving the way for solar system expansion. Some have suggested that 

application of medical nanotechnology might even go so far as to allow us to adapt our bodies 

for survival in space or on other worlds. While this is certainly a long way off, it provides a 

glimpse of the thorough control that nanotechnology may provide. 

                   Taking all of this into account, it is clear that nanotechnology should improve our 

lives in any area that would benefit from the development of better, faster, stronger, smaller, and 

cheaper systems. 

 CONCLUSION:- 

                                    This technology will not only affect industry but also affect normal life to 

great extent. By this technology the consumer goods will be at it’s best Quality at considerably 

low prices. Nano robots operating in our body will not be far away by this technology and even 

curing diseases before they occur. Nanotechnology promises unprecedented and efficient control 

over our life. 
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