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Nanomaterials are, according to Ec.europa.eu (2017), extremely small materials with “. . . at least one external dimension that 

measures 100 nanometres or less with internal structures measuring 100nm or less.” Their properties are altered as a result of 

their small size. There are two main types of nanomaterials; natural nanomaterials and artificial nanomaterials. These types of 

nanomaterials can further be categorised into carbon based nanomaterials, metal based nanomaterials, dendrimers and 

composites. Carbon based nanomaterials are comprised of mostly carbon, metal based nanomaterials are comprised of mostly 

metal, dendrimers are, as stated by Anon (2017), “. . . nanosized polymers built from branched units” and composites are a 

combination of “. . . nanoparticles with other nanoparticles or with larger, bulk-type materials” (Anon, 2017). Nanotechnology is 

the study of nanomaterials and is a fairly new concept. It was first discussed in 1959 by physicist Richard Feynman at an American 

Physical Society meeting at the California Institute of Technology who explained the concept of manipulating and controlling 

individual atoms and molecules (Nano.gov, 2017). Even so, research into this area is increasing and steadily progressing, especially 

in medicine and medical research. Nanomaterials are currently being used to deliver drugs to specific areas of the body. Their use 

in diagnostic techniques is also being investigated and developed. In the future, there is also a large possibility that nanorobotics 

will become an important field in medical practices.   

 

Currently, nanomaterials are being used to deliver drugs to specific areas of the body. This technology is especially important in 

treating cancer. One of the main problems experienced when treating cancer is that the drugs, whilst eventually reaching the 

cancer cells, damage other healthy cells. Researchers at the Massachusetts Institute of Technology (MIT), however, have designed 

a new type of delivery system which is much more effective and practically eliminates the damage done to healthy cells. The 

system they have developed involves one type of nanoparticle locating the tumour and then another nanoparticle, carrying the 

therapeutic drug, attaching to the first nanoparticle and releasing the drug. As supported by Understandingnano. Com (2017), this 

targeted treatment has been proven to boost “. . . drug delivery to tumours by more than 40-fold in a mouse study.” With further 

research, the effectiveness of treatments like this will be improved and extended to other areas of disease, such as heart disease 

and aging. Geoffrey von Maltzahn, a former MIT student, explains that the capability of nanoparticles to communicate with each 

other “. . . can improve the efficiency with which they find and treat diseases like cancer” (Understandingnano.com, 2017). With 

such new and interesting technology being used and developed, there is a bright future for the use of nanoparticles in drug delivery.   

 

Research is currently being conducted into a variety of diagnostic techniques. Interestingly, nanomaterials can be used to attach 

to specific proteins or other molecules. Nanosphere Inc, a biotechnology engineering company, is currently developing ways in 

which gold nanoparticles are used to “. . . detect four different nucleic acids . . .” (Understandingnano.com, 2017) This ability of 

gold nanoparticles could be extended to detect specific nucleic acids of cancer cells and other damaging cells. Not only this, 

nanomaterials are enhancing and refining the detection of biomarkers, naturally occurring molecules or genes by which a specific 

pathological or physiological process can be identified, such as a disease. By coating nanoparticles in polymers, scientists are able 

to create functional polymer coated nanoparticles. Doing so means that these functional polymer coated nanoparticles, as stated 

by K (2017), “. . . can be used for quick detection of biomarkers . . .” Technologies like this are extremely important as they will 

speed up the process of diagnosing certain diseases such as cancer, thus, allowing treatment to commence sooner and, therefore, 

allow the patient to have a higher survival rate. Therefore, continued research into the use of nanomaterials for diagnostic 

techniques is critical for future advancements in treating different diseases.  

 

Most excitingly, nanorobotics is becoming an increasingly large field and research into nanorobots is uncovering many important 

uses. In order to fully understand the important uses of nanorobots, it must first be understood what a nanorobot actually is. As 

explained in WhatIs.com (2017), a nanorobot is a “tiny machine designed to perform a specific task or tasks repeatedly and with 

precision at nanoscale dimensions” Nanorobots have a wide variety of uses, yet are not refined enough to actually use within the 

human body. Shawn Douglas, a researcher at the University of California, explains that nanorobots can be used for “sensing, 

responding, detecting friend or foe, delivering a payload [and] delivering cargo . . . on the macro scale” (Eveleth, 2017). Currently, 

research is being conducted by an international team of scientists into the use of nanorobots to treat heart disease. Nanorobots 

are being used in two stages to treat clogged arteries. A first wave of nanorobots “. . . deliver drugs that help soften clogged 

arteries” (Fortune.com, 2017) and then a second wave of nanorobots is used to drill through the blockage. MinJun Kim, a professor 

at Drexel University, is part of this international team and explains that “. . . the robots are controlled by harnessing the power of 

magnetic resonance imaging (MRI) . . .” (Fortune.com, 2017) This technique has not yet been perfected, however, these scientists 

are optimistic that “. . . by 2019 they’ll be launching the bots into humans (via catheter injection)” (Fortune.com, 2017). Research 



 

 

into the use of nanorobotics to cure diseases and the possibility of one day using these techniques in humans is an exciting 

prospect, one which will hopefully be utilised in the near future.  

 

 

It is clear that the use of nanomaterials in medicine and medical research is fairly new, however, it is also evident that, in a mere 

58 years, many discoveries have been made with many more to come which will all contribute to benefit mankind. One current 

use of nanomaterials is to deliver drugs to specific sites of the body. Research is also being conducted into their use in a variety of 

diagnostic techniques. The use of nanorobotics is also an important field that is only in its research stage, however will most likely 

be used in the foreseeable future. Indeed, the use of nanomaterials has proven and will continue to prove to be an extremely 

useful technique in medicine and medical research. Indeed, it is an exciting advancement in the scientific field and holds many 

interesting prospects and possibilities. 
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