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Nanotechnology began in the 1980’s as 

research and technology allowed us to 

realize the possibilities at the molecular 

scale. Scientists and researchers began 

investigating the possibilities and 

nanotechnology was born. There are many 

that say nanotechnology is dangerous and 

shouldn’t be used. They give reasons such as 

nano-toxicology, environmental issues and 

other possible sources of danger that could 

come about through the use of 

nanotechnology. Others show the benefits of 

nanotechnology in areas ranging from 

medicine to engineering. I conclude that the 

solution is a balance, we have to regulate the 

uses of this technology so as to protect 

health and the environment, but we also 

have to let it be put into production. 

Nanotechnology is such a promising field 

that I believe it should be allowed to be 

produced. What are the upsides, the 

downsides, and uses of nanotechnology and 

how can we balance these opposing views? 

The idea of modern nanotechnology 

originated mainly from a dinner speech 

given by Richard Feynman “in which he 

outlined the theoretical possibilities of what 

is nowadays called nanotechnology” 

(Schummer, 1, 2006). This speech laid the 

ground for a breakthrough in the way 

technology would be shaped. Adam Keiper 

writes that “He [Feynman] imagined 

shrinking computers and medical devices, 

and developing new techniques of 

manufacturing and mass production. In 

short, a half-century ago he anticipated what 

we now call nanotechnology -- the 

manipulation of matter at the level of 

billionths of a meter” (Keiper). But, even 

though this speech is regarded by many as 

the start of this revolutionary technology, 

Feynman’s work on the subject went 
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unexplored until the 1980’s. One major 

reason that this occurred is the fact that there 

are really two different main fields of 

nanotechnology. At his speech, Feynman 

wanted to discuss "the problem of 

manipulating and controlling things on a 

small scale…As far as I can see," Feynman 

said, the principles of physics "do not speak 

against the possibility of maneuvering things 

atom by atom."” (Keiper).  This field of 

nanotechnology is based on Feynman’s view 

of building from the bottom up: molecular 

manufacturing. This view really took hold in 

the 1980’s, when Kim Eric Drexler, 

regarded as one of the founders of 

nanotechnology, resurrected the research of 

Feynman.  

Drexler was the first to really push the idea 

of manipulating things at the molecular 

level. “It was Mr. Drexler who first brought 

the term "nanotechnology" to a wide 

audience, most prominently with his 1986 

book "Engines of Creation"” (Keiper). 

Drexler writes that “Soon after the 

publication of Engines of Creation, feature 

articles and coverage in the popular press 

reached millions of readers within a few 

months. Science-fiction novels took up the 

theme in the years that followed, further 

exciting the public's imagination” (Drexler). 

The other field of nanotechnology today is 

the view that it’s going to “result in new 

medical treatments and diagnostic tools, 

ultra-efficient water-filtration systems, 

strong and lightweight materials for military 

armor, and breakthroughs in energy, 

computing, and medicine” (Keiper). Most 

all of the prominent researchers and 

scientists in nanotechnology hold this view. 

But most in this field of nanotechnology 

state that the speech by Feynman didn’t 

influence them at all. In Adam Keiper’s 

article on the origins of nanotechnology he 

records that “Christopher Toumey, a 

University of South Carolina cultural 

anthropologist, interviewed several of 

nanotech's biggest names, including Nobel 

laureates; they uniformly told him that 

Feynman's lecture had no bearing on their 

research, and several said they had never 

even read it” (Keiper). But nonetheless, 

these researchers’ work is still based on the 

resulting burgeoning technology that began 

with this speech and the idea therein. This 

type of nanotechnology is the more 

commercialized side of the study, but 

nothing has actually been created along 

these lines. This field is the side dealing 

mostly with the future of nanotechnology. 
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They are focused on what nanotechnology is 

going to be able to accomplish.  

 

Potential of Nanotechnology 

Currently, nanotechnology is very much an 

unproduced field. Of all the promises made 

by researchers and scientists, very little has 

been put into production. Nanotechnology is 

used in industry and agriculture today, but 

not at the scale, or for the reasons that are 

most prevalently regarded as 

‘nanotechnology’. Also, nanotechnology is 

currently used in the field of medicine, but 

regarding its great promises, such as finding 

a cure for cancer, there has been much 

research, with good results, but very little 

application in actual cases. There are two 

different fields of nanotechnology. There is 

the use of nanotechnology to aid in medical 

and other fields with nanoparticles. This is 

the field where the most research takes 

place, but it is the least produced field, 

although the research on it is shown to be 

very promising. Also, this is the field where 

most of the risks are involved. The other 

field is molecular manufacturing, which is 

working at the atomic level to alter the base 

level of elements to either strengthen or 

improve them for usage. This is the field 

that is more widely used today. It is used in 

strengthening materials for sports, 

construction, and other areas that call for 

materials to be sturdy or durable. The reason 

nanotechnology isn’t more widely 

accomplished, is because it has been 

realized, by the researchers and the public, 

both the benefits and risks of 

nanotechnology. The benefits have always 

been publicized. Curing diseases, creating a 

better environment, enhancing the ability of 

technology, making stronger structures, etc. 

All of these have always been quite public. 

But, just as with anything, there are risks 

and downsides involved as well.  One of the 

biggest accomplishments that 

nanotechnology is the cure for cancer. There 

has been much research on this topic and 

much has already been accomplished. Kim 

Gloria and Nie Shuming write, 

“Significant progress has been made 

in the development of new agents 

against cancer and new delivery 

technologies… Yet, the major 

challenge remains in targeting and 

selectively killing cancer cells while 

affecting as few healthy cells as 

possible. Nanometer-sized particles 

have novel optical, electronic, and 

structural properties that are not 

available from either individual 
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molecules or bulk solids…these 

nanoparticles can be used to target 

cancer-specific receptors, tumor 

antigens (biomarkers), and tumor 

vasculatures with high affinity and 

precision. (Gloria and Shuming)”. 

The use of nanoparticles in medicine can 

apply not only to cancer, but also to tumors, 

arthritis, HIV/AIDS and more. The 

possibilities in nano-medicine are nearly 

endless. Nanomedicine is probably the most 

renowned field in nanotechnology. 

Nanotechnology can do so much in this 

field. “Applying nanotechnology to 

medicine may bring a new paradigm in 

healthcare…it is essential to keep 

perspective, especially to distinguish 

‘science fact’ from ‘science 

fiction’…However, many nanomedicine 

technologies are already practical 

medicaments used to treat patients” 

(Duncan). In the field of molecular 

manufacturing, there have been 

breakthroughs as well. In fact, in 2005, 

scientists created a machine that worked at 

the nanoscale and created synthetic DNA-

like substances. “NYU chemists…twisted 

and bent DNA to build a structure…roughly 

the same size as a ribosome…this DNA 

machine can be instructed to select specific 

small molecules of DNA for concatenation” 

(Anonymous). This is an amazing 

breakthrough, these scientists have been able 

to create a machine that works at the 

molecular level and essentially begin to 

work as a ribosome in the human body. The 

main promises of nanotechnology, curing 

cancer, improving surgical procedures, and 

creating clean water, all of these already 

have much research and some application 

now. Paul Litton writes, 

“Even without a precise definition, 

nanotechnology holds great promise 

for human welfare both on its own 

and through its convergence with 

other technologies. Nanomedical 

research already shows signs of that 

potential. Cancer researchers have 

successfully tested in mice a 

nanocell drug delivery system that 

enables a slow release of 

antiangiogenesis agents and 

chemotherapy. DNA nanoparticles 

have been used to accomplish gene 

transfer and improve physiological 

functioning in patient-subjects with 

cystic fibrosis. Researchers have 

Nano engineered membrane systems 

designed to clean water efficiently 

by targeting pollutants. Other 
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nanotechnologies are likely to 

produce stronger, lighter materials 

and faster, more efficient 

computers”.  

Nanotechnology can be, and is, very 

beneficial. All of its applications will be 

towards the betterment of humankind. The 

promises of nanotechnology are good things. 

In medicine, technology, the environment 

etc. In everything nanotechnology has any 

base in, all of its projected intentions are for 

the bettering of that field. But to obtain these 

great goals, you have to look at the risks 

involved as well. 

 

Risks Involved with Nanotechnology 

Most all of the risks involved in 

nanotechnology have root in the size and 

scale of it. Nanotechnology is focused on so 

little a scale that there are many risks 

involved. “At the nano-scale (particles less 

than 100 nanometers in their greatest 

dimension), the physical, chemical and 

biological properties of materials may differ 

in fundamental ways from the properties of 

individual atoms, molecules and the well-

characterized bulk matter from which the 

nano-sized particles (NSPs) are derived” 

(Burdock and Sabine). The nanoscale is so 

small, there is a lot of room for error. A 

nanometer is 1 billionth of a meter. Burdock 

and Sabine wrote on the subject of nano-

toxicology how, what they refer to, as nano-

sized particles, or NSP’s, can have access to 

any part of your body, no matter how small.  

Paul Litton gives a brief overview a few of 

the risks of nanotechnology in his article 

“Nanoethics”? What’s New? He shows how 

health and environment could be affected. 

“The ability of some nanoparticles to cross 

the blood-brain barrier will benefit drug 

delivery but may present serious workplace 

dangers” (Litton). He then covers 

nanomedicine. Nano-medical issues are 

nearly identical to the issues in genetics. 

Litton then explains one of the biggest 

concerns in nanotechnology: Individual 

privacy. This is such a big concern, 

…because the technology 

may produce cheap, invisible 

devices that could be 

implanted in clothing and 

household appliances to 

gather and wirelessly 

transmit information. Private 

health data would be of 

particularly serious concern, 

especially if diagnostic 

nanodevices could be 

embedded directly in human 
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bodies. But the Internet-

where users' personal 

information is collected via e-

commerce transactions, 

cookies, spyware, and so on-

presents similar problems.  

This is why there has been so much work in 

the research of nanotechnology to find 

barriers and essentially create a ‘code of 

conduct’ for the uses of nanotechnology, so 

that in the production of nanotechnology, we 

can know we are safe. Another issue is the 

fact that nanoparticles are so small, and 

studies have shown, that they can affect 

human lungs and cross the blood-brain 

barrier and are highly reactive (Vallee). This 

causes many concerns in the health sector of 

companies. “For many years, the primary 

health and safety concern for workers was 

chemical exposure…However, the 

emergence of nanotechnology exposure is 

deepening the risk picture. The highly 

reactive nature of nanoparticles means that 

size and count now are just as important as 

the traditional concern about quantity” 

(Vallee). As nanotechnology is used more 

widely in different industries, these 

industries have to rethink and redesign their 

regulations regarding the safety concerns of 

their employees. There will have to be new 

rules regulating nanoparticle usage. Cancer 

is a huge issue in today’s world. Every time 

it is mentioned you can almost sense a 

cringe. Nanotechnology has promised to 

find a cure for cancer and much research has 

been done on it. And, as earlier stated, 

researchers have successfully tested on mice 

a possible cure for cancer (Litton). So why 

isn’t it being used? One example comes 

from Australia. In Australia, skin cancer 

rates have been going up over the years. In 

an article written in 2013 they give figures. 

“Health-care providers delivered over 

412,000 treatments for non-melanoma 

cancer in 1997. In 2010, that figure hit 

767,000, the Australian Medical Journal 

reported last year. By 2015, treatments are 

likely to top 900,000. The graphs for 

melanoma cancer are also trending 

upwards” (Piper). Sunscreen is a major 

product used to defend against skin cancer. 

Nano-researchers have explored new ideas 

to strengthen sunscreen. Arthur Piper writes 

on the subject, 

“Industry studies say replacing traditional 

"bulk" zinc oxide products, which filter UV 

radiation, with their nano counterparts 

makes sunscreen both transparent and more 

effective. The health risk is negligible, they 

say. In fact, well-publicized research 
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conducted in 2010 by Australia's science 

agency CSIRO said that sunbathers using 

nano-enhanced sunscreens might even enjoy 

health benefits from marginally increased 

zinc levels (Piper). But, even though they 

have realized this, there are many skeptics, 

and many have called for such strict 

regulations as render this possibility 

impossible. And, as the research shows that 

this will help prevent skin cancer, “The 

document ("Nano ingredients in sunscreen, 

the need for regulation") cited research that 

suggested nano zinc oxide could increase 

cancer risk for users and, worse still, cause 

damage to DNA” (Piper). So, the conflicting 

views in the research has given cause to 

much argument as to whether the 

nanotechnology is beneficial or not. Many 

have argued over the years that 

nanotechnology shouldn’t be used at all. In 

this instance it was nanotechnology in 

sunscreen. Before that was an element called 

‘nanosilver’ which is molecularly enhanced 

silver. Silver has been known to be toxic to 

aquatic life. And previous to this was the 

carbon nanotubes “which are used in 

medical equipment, building materials, 

sporting goods and vehicles but may also 

have the potential to cause cancer” (Piper). 

So, throughout the years, the applications for 

nanotechnology have almost constantly been 

fought against. This is a major reason that 

nanotechnology hasn’t been used much in 

medical and other fields. There are many 

researchers and scientists who believe that 

nanotechnology is too perilous to be used 

freely because of the many potential risks in 

the application of nanotechnology.  

 

Mitigation of the Risks in Nanotechnology 

 A decade ago, there was very little research 

on the risks of nanotechnology. Many 

people began calling out for research to be 

done. “The past two decades has seen 

increasing debate surrounding 

nanotechnology. Governments, industry, 

civil society and other stakeholders have 

been contemplating the regulatory 

implications of such new scientific 

frontiers” (Hodge, et al. 1). Ever since, 

much has been written over the possible 

risks of nanotechnology and much study has 

been put into it. There are many works from 

the early 2000’s about the necessity for 

more study to be done about the risks of 

nanotechnology. This call for research has 

been a good thing, as regulations and rules 

have been made to help and regulate the use 

and effects of nanotechnology on workers 

and consumers. Kevin Haas is one of these 
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people. He states that a huge responsibility 

will fall upon the insurers of this new 

technology. He then lays out some of the 

risks related to the nanoparticles. He writes 

that, 

Certain carbon-based 

nanomaterials share qualities 

with earlier substances such 

as DDT and PCBs…like their 

molecular forefathers, 

hazardous nanomaterials may 

biodegrade into even more 

toxic by-products. These 

risks are heightened by the 

ease with which 

nanoparticles are so easily 

ingested by humans—by 

breathing or through the skin. 

The smallest nanoparticles 

may even enter the brain. 

(Haas, 92) 

This can be a serious threat if nanoparticles 

aren’t monitored properly. This could be a 

serious environmental challenge as the 

particles will be too small to detect and that 

they may have toxic by-products, hence both 

harming the environment and posing a threat 

to humans. 

However, there are many researchers and 

scientists who have shown the many and 

varied benefits of technology in many fields. 

These fields include engineering, medicine, 

textiles, resource sustainability, science, 

agricultural, and many more. So, as can be 

seen, nanotechnology is such a varied 

subject and can benefit so many areas of 

human life. In the agricultural field, there 

are many benefits of nanotechnology.  To 

paraphrase, these benefits include the use of 

nanoclays, which can help control 

fertilizer’s release, nanoparticles, can also 

help the solubility of nutrients to aid in soil 

development. Also, nano-coatings for glass 

will aid in the effectiveness of greenhouses. 

Nano sized fuel catalysts reduce fuel 

consumption, and nanomaterials will aid in 

packaging, recycling, and compost. 

(Anonymous).  

 

Conclusion 

After seeing the different views of this 

technology, I have concluded that we need 

to find a balance between the two views. 

Both views have very credible and critical 

points that are made. On the one hand, we 

need to have the regulations regarding this 

technology, but we also have to allow 

nanotechnology to be used. On the other 

hand, we do have to be careful in the way 

we use it, we can’t just apply it immediately.  
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I have concluded that we need to implement 

certain rules and regulations that cut back 

the environmental and health risks of this 

technology, but still allow nanotechnology 

to be used. There are so many benefits to be 

obtained by the application of 

nanotechnology that I believe to outweigh 

the negative impacts. I am not saying that 

we write off the risks, but instead that we 

apply the regulations to nanotechnology to 

cut back on these risks. I came to this 

conclusion because for a couple of reasons.  

One of the main reasons is the evidence and 

research that shows the many positive 

effects of this technology. It can be applied 

to so many areas in our lives to help better 

our world, in so many fields, medicine, 

environmental, engineering, and so on. The 

multiple applications of this has caused me 

to realize that nanotechnology is one of the 

most, if not the most, extensive fields of 

technology mankind has ever known. 

Another reason is the fact that so many 

people have been misled by media and such 

that nanotechnology isn’t really being used 

at all. There are many misgivings about 

nanotechnology and I think that most 

skeptics have just been misinformed of the 

actual applications of nanotechnology. But I 

also have concluded that there do need to be 

protocols set in place to help regulate the 

risks of this technology. What are the 

benefits, the risks, and uses of 

nanotechnology and how can they be 

balanced? I have concluded that 

nanotechnology should be allowed because 

the possibilities it gives in so many areas in 

our lives is extraordinary. It can help in so 

many areas of our lives, that the risks are 

quite outweighed. However, I have also 

determined that we have to keep it in check, 

we do have to have rules and regulations in 

order to keep control of this technology. 

This technology effects such a huge part of 

our lives, theoretically all of it, that we need 

to pay attention to this field of study and the 

effects it has on our society as a whole. 
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