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Nanotechnology- our Destruction or Savior?
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Have you ever heard about term „nanotechnology“? If so, could you even imagine, what this term means and what it brings to us?
One of the problems facing nanotechnology is confusion over its definition. Most definitions revolve around the study and control of phenomena and materials at length scales below 100 nanometres (nm) and quite often they make a comparison with a human hair, which is about 80 000 nm wide. Within one nanometer can fit ten hydrogen atoms. For comparison – viruses measure from 120 to 300 nanometers. And why are nanotechnology so revolutionary?
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You may not believe, but nanotechnology have been used since antiquity. For instance the Lykurgus cup which is made of a dichroic glass. It  shows a different colour depending on whether or not light is passing through it; red when lit from behind and green when lit from in front. This effect is achieved by making the glass with tiny proportions of nanoparticles of gold and silver dispersed throughout the glass material. These nanoparticles are only around 70 nm big.
Lykurgus cup

Nanotechnology gained importance in the fifties of the last century when the American physicist Richard Feynman started following them up. He is known for his lecture called "There's Plenty of Room at the Bottom" where he considered the possibility of direct manipulation of individual atoms as a more powerful form of synthetic chemistry than those used at the time.
Different Size, different properties

Materials reduced to nano size can have different properties than the material of the same composition in the macromolecular scale so it enables unique applications of nanomaterials. For instance copper in its standart form has very good traction. This occurs because each atom of copper in the metal structure can move up to 50 nm. On the other hand copper nanoparticles smaller than 50 nm exhibit resounding hardness and do not show any traction. 

Today we see nanotechnology are very common despite the fact that not all people know about it. It is used in a wide range of disciplines such as IT, medicine and industry. Nowadays you can encounter socks containing silver nanoparticles, which have antibacterial effects. Even more interesting is a special spray which gives hygroscopics properties to any material that is sprayed by it. This effect is called “lotus effect” as lotus flowers use it as well.
Printing 3D objects with incredibly fine details is now possible thanks to "two-photon lithography". With this technology it is possible to make small structures in the nanometer scale. Scientists at the Vienna University of Technology (TU Wien) have now made a major breakthrough in speeding up this printing technique: highly accurate 3D printer at TU Vienna much faster than classical 3D printers. This opens up completely new possibilities of use, such as in medicine. 
One of the greatest potencials have carbon nanotubes, which have very little resistance and electrons in them can move almost freely. Moreover, they are very strong, so they can be used as construction material. Fullerenes are molecules composed of five or six-membered rings of carbon atoms. They are spatially arranged in a spherical shape, which makes them extremely resistant to physical influences. Their potential use can be found for example in the manufacture of hard disks or anti-aging cream. 
Nanotechnologies also have an impact on several aspects of food science. So where can we meet nanomaterials in the food industry? They are used as food supplements, we find them even in packages or different chemicals that are commonly used today's farmers.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. We could spend hours and hours talking about utilization of nanotechnology but does it mean that nanotechnology have no cons?

The greatest Enemy is Ignorance

One major disadvantage in the use of nanotechnology is that we do not know the impact they may have on humans. So far have been drawn several scientific studies that have examined the effects that nanoparticles caused to other living organisms, such as fish or bacterias. It was demonstrated that silver nanoparticles can get into fish embryos, and accumulate there. These particles can then cause a change in DNA in the embryo. Generally we know little about effects of nanoparticles. Yet they are contained in food which is intended for human consumption. In the USA, research focused on the possible danger of nanomaterials has a great attention and the Government puts tens of millions of dollars per year in this research. However, the European Union is behind. The public does not have any sort of information about possible dangers.
What we should fear?

 As already mentioned, nanoparticles may be able to accumulate in organisms and change genetic informations in cells. Prevailing enthusiasm for nanotechnology dampened a group of American scientists, who published the results of research which identified a number of toxic or carcinogenic fumes from the production of carbon nanotubes (CNTs).   It is not just a human we should worry about. We still don’t know what impact can nanotechnology have on the environment. Nanoparticles can agregate together and completely change properties of a material. Nowadays products designated for land rehabilitation or cleaning water are available despite the fact that nobody even knows what can happen in the future. Companies that use nanotechnology do not follow any rules, because there are none. Government and various organizations across the world have already issued some recommendations, but nobody is obliged to follow these recommendations.
Humanity should be wary
Nanotechnology are called the next industrial revolution. However we should be careful. Too large usage of nanotechnology can have disastrous results. Government should create rules that will limit companies in using nanotechnology. Nevertheless what happens next is still unclear.
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