
Print ISSN: 0974-2115 
www.jchps.com                                                                    Journal of Chemical and Pharmaceutical Sciences 

January - March 2017 570 JCPS Volume 10 Issue 1 

Nanomaterials for Medical Applications: Benefits and Risks 
Satyanarayana Akula1*, Y. Hanumantha Rao2 

1 Department of Chemistry, Silver Jubilee Govt. College (A), Kurnool, Andhra Pradesh 
2 Department of Chemistry, Andhra Layola College, Vijayawada, Andhra Pradesh  

*Corresponding author: E-Mail: uday.akula63@gmail.com 

ABSTRACT 

The union of particular experimental orders is uncovering the main edge of Nanotechnology. Fifteen to a 

quarter century, the interdisciplinary movement of geneticists, scientists, immunologists and natural scientific experts 

made a more assorted tool stash now known as life science. In parallel, physicists, scientists, polymer scientific 

experts and specialists were making the establishment for the little world of nanomaterials science. For medical 

applications, immobilized nanostructures inside or on surfaces of medicinal gadgets, for example, surgical inserts 

are required to represent an insignificant risk the length of they stay settled. Discharge because of constant concoction 

forms and/or mechanical anxiety at the interface of inserts and encompassing tissues may yield potential dangers, be 

that as it may. For medical applications using free nanoparticles or nanostructures, for instance novel medication 

conveyance frameworks, the particular toxicological properties must be examined. It is inadequate to depend on 

learning of the established lethality testing of chemical(s) and materials when the r of nanoparticles and/or 

nanostructures must be evaluated. From an administrative perspective, a risk management system is as of now a 

necessity for all medicinal innovation applications. With respect to applications using nanotechnology this is viewed 

as adequate, the length of makers, told bodies and capable powers are made mindful of the need to complete a 

committed (nano) toxicological hazard evaluation. This paper describes benefits and risks of Nanomaterials for 

Medical Applications.  
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1. INTRODUCTION 

‘Nano-technology' mainly consists of the processing of separation, consolidation, and deformation of 

materials by one atom or one molecule. The term nanotechnology portrays a scope of innovations performed on a 

nanometer scale with far reaching applications as an empowering innovation in different businesses. Nanotechnology 

incorporates the creation and use of physical, synthetic, and organic frameworks at scales extending from individual 

particles or atoms to around 100 nanometers, and the coordination of the subsequent nanostructures into bigger 

frameworks. The range of the spot of this only ‘i’ can include 1 million nanoparticles. 

A nanometer (nm) is one thousand millionth of a meter. A solitary human hair is around 80,000 nm wide, a 

red platelet is roughly 7,000 nm wide, a DNA particle 2 to 2.5 nm, and a water atom right around 0.3 nm. The 

expression "nanotechnology" was made by Norio Taniguchi of Tokyo University in 1974 to depict the exactness 

production of materials with nanometer tolerances, however its sources go back to Richard Feynman's 1959 talk 

"There’s Plenty of Room at the Bottom" in which he proposed the immediate control of individual particles as an all 

the more capable type of manufactured science. Eric Drexler of MIT extended Taniguchi's definition and promoted 

nanotechnology in his 1986 book " Engines of Creation: The Coming Era of Nanotechnology ". On a nanoscale, i.e. 

from around 100nm down to the measure of iotas (roughly 0.2 nm) the properties of materials can be altogether 

different from those on a bigger scale. Nanoscience is the investigation of wonders and control of materials at nuclear, 

atomic and macromolecular scales, with a specific end goal to comprehend and misuse properties that vary essentially 

from those on a bigger scale. Nanotechnologies are the outline, characterization, generation and use of structures, 

gadgets and frameworks by controlling shape and size on a nanometer scale. 

Today's nanotechnology, i.e. the arranged control of materials and properties on a nanoscale, misuses the 

collaboration of three mechanical streams:  

 As good as ever control of the size and control of nanoscale building squares  

 Better than ever characterization of materials on a nanoscale (e.g. spatial determination, concoction 

affectability)  

 Better than ever comprehension of the connections amongst nanostructure and properties and how these can 

be designed. 

Nanoparticles: Nanoparticles have been utilized since relic by ceramists as a part of China and the West, while 1.5 

million tons of carbon dark, the most plenteous Nano particulate material, is created each year. Nanotechnology is 

characterized as intentionally abusing the nanoscale way of materials, in this way barring these cases. Metal oxide 

fired, metal, and silicate nanoparticles constitute the most well-known of the new era of nanoparticles, there are 

others as well. A substance called chitosan for instance, utilized as a part of hair conditioners and skin creams, has 

been made in nanoparticle structure to enhance assimilation. Moving to nanoscale changes the physical properties 

of particles, strikingly by expanding the proportion of surface region to volume, and the rise of quantum impacts. 
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High surface zone is a basic element in the execution of catalysis and structures, for example, cathodes, permitting 

change in execution of such advances as power devices and batteries. The expansive surface territory additionally 

brings about helpful communications between the materials in nanocomposites, prompting unique properties, for 

example, expanded quality and/or expanded concoction/heat resistance. The way that nanoparticles have 

measurements underneath the basic wavelength of light renders them straightforward, an impact abused in bundling, 

beauty care products and coatings. 

Present and Future areas of Application: Nanoscale materials, as said above, have been utilized for a long time 

as a part of a few applications, are as of now present in an extensive variety of items, including mass-market consumer 

products. Among the most surely understood are a glass for windows which is covered with titanium oxide 

nanoparticles that respond to daylight to separate soil. At the point when water hits the glass, it spreads equitably 

over the surface, rather than framing beads, and keeps running off quickly, bringing the earth with it. 

Nanotechnologies are utilized by the auto business to fortify certain properties of auto guards and to enhance the 

cement properties of paints. Different employments of nanotechnologies in buyer items include: 

Sunglasses utilizing defensive and antireflective ultrathin polymer coatings. Nanotechnology likewise offers 

scratch-safe coatings in view of nanocomposites that are straightforward, ultra-meager, easy to administer to, well-

suited for day by day use and sensibly evaluated. 

Textiles can fuse nanotechnology to make commonsense changes to such properties as wind proofing and 

waterproofing, avoiding wrinkling or recoloring, and guarding against electrostatic releases. The windproof and 

waterproof properties of one ski coat, for instance, are gotten not by a surface covering of the coat but rather by the 

utilization of nanofibers. 

Future ventures incorporate garments with extra electronic functionalities, supposed "keen garments" or 

"wearable hardware". These could incorporate sensors to screen body capacities or discharge drugs in the required 

sums, self-repairing instruments or access to the Internet. 

Chemicals and materials: catalysts that build the vitality effectiveness of concoction plants and enhance the ignition 

productivity (in this way bringing down contamination emanation) of engine vehicles, super-hard and intense (i.e., 

not weak) boring tools and cutting instruments, "savvy" attractive liquids for vacuum seals and oils. 

Pharmaceuticals, healthcare, and life sciences: nanostructured medications, quality and medication conveyance 

frameworks focused to particular locales in the body, bio-good substitutions for body parts and liquids, self-

diagnostics for use in the home, sensors for labs-on-a-chip, material for bone and tissue recovery. 

National security: Identifiers and detoxifiers of compound and natural specialists, drastically more competent 

electronic circuits, hard nanostructured coatings and materials, disguise materials, light and self-repairing materials, 

blood substitution, scaled down reconnaissance frameworks. 

Medical and life-science applications may end up being the most lucrative markets for nanotechnologies, 

with "lab-on-a-chip" gadgets as of now being fabricated and creature testing and early clinical trials begin on 

nanotechniques for medication conveyance. Be that as it may, the long item endorsement forms regular of the space 

may imply that the medical advantages to clients and financial advantages to organizations will take more time to 

acknowledge than in different areas. Nanotech's guarantee originates from the way that nanoscale gadgets are a 

hundred to ten thousand times littler than human cells and are comparable in size to huge organic atoms 

("biomolecules, for example, proteins and receptors. For instance, hemoglobin, the particle that conveys oxygen in 

red platelets, is around 5 nm in distance across, DNA 2.5, while a quantum spot is about the same size as a little 

protein (<10 nm) and some infections measure under 100 nm. Gadgets littler than 50 nm can without much of a 

stretch enter most cells, while those littler than 20 nm can move out of veins as they course through the body. 

In view of their little size, nanoscale gadgets can promptly collaborate with biomolecules on both the surface 

of cells and within cells. By accessing such a large number of zones of the body, they can possibly distinguish illness 

and convey treatment in new ways. Nanotechnology offers the chance to concentrate on and interface with cells at 

the sub-atomic and cell scales progressively, and amid the most punctual phases of the improvement of a malady. 

What's more, since nanocomponents can be made to share a portion of the same properties as normal nanoscale 

structures, it is would have liked to create counterfeit nanostructures that sense and repair harm to the life form, 

generally as actually happening natural nanostructures, for example, white blood cells do. 

Drug conveyance frameworks: Nano-capsules, dendrimers (minor shrub like circles made of stretched polymers), 

and "buckyballs" (soccerball-formed structures made of 60 carbon molecules) for moderate, maintained medication 

discharge frameworks, attributes important for nations without satisfactory medication stockpiling abilities and 

circulation systems. Nanotechnology could likewise possibly diminish transportation costs and even required 

measurements by enhancing time span of usability, thermo-steadiness and imperviousness to changes in moistness 

of existing drugs; 

Health monitoring: Nano-gadgets are being created to monitor every day changes in physiological variables for 

example, the levels of glucose, of carbon dioxide, and of cholesterol, without the requirement for attracting blood a 
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clinic setting. For instance, patients experiencing diabetes would know at any given time the convergence of sugar 

in their blood; comparably, patients with heart sicknesses would have the capacity to screen their cholesterol levels 

continually. 

Risks of Nanotechnology: The accentuation on what sort of risks are critical to consider will rely on upon the 

point of view of the specific organization required in nanotechnologies. To give some examples:  

 Business risks required with showcasing of nanotechnology empowered items,  

 Risks identified with the security of protected innovation,  

 Political risks in regards to the effect on the conservative advancement of nations and areas,  

 Risks in regards to protection when smaller than usual sensors get to be pervasive,  

 Natural risks from the arrival of nanoparticles into the earth,  

 Risks from nanoparticles for laborers and shoppers,  

 Advanced risks like human improvement and self-replications of nano machines. 

Effects of protein corona surrounding a nanoparticle: Nanotechnology is applied to medicine and related sciences 

in the rapidly developing research on the therapy of cancer, cell bio imaging, targeted therapy, drug delivery on the 

cellular level, and in the regeneration of tissues and organs. Figure.2, outlines the practical application of 

nanotechnology to medicine, pharmacy and medical diagnostics. It should be pointed out that nanotechnology’s 

contribution to the development of each of the fields presented below takes place simultaneously, whereby mutual 

impact and complementation of those fields should also be considered. 

 
Figure.1. Pre-existing Pre or initial material characteristics contribute to the formation of the corona in a 

biological environment 

Classification and properties of nanomaterials: Nanomaterials used in medicine can be classified either according 

to the character of the structure, chemical composition, dimensionality or application. In terms of the type of structure 

we can divide nanomaterials into: nanoparticles, quantum dots, nanotubes, dendrimers, micelle formations. In terms 

of chemical classification, nanomaterials can be either organic or inorganic. Inorganic structures include metal oxide 

nanoparticles, semimetal oxides, metal nanoparticles, semiconductor quantum dots or carbon structures (nanotubes, 

graphene, fullerenes). Organic structures include polymer nanoparticles or dendrimers. Obviously, none of those 

classifications can be considered the only right one. We must take into consideration the fact that the majority of 

those structures are synthesized using organic substances, necessary for stabilizing the structure of the nanomaterial 

or its functionalization; therefore, nanomaterials usually have a hybrid nature. Figure3 outlines the classification of 

nanomaterials in terms of structure type and chemical composition. 

  
Figure.2. The classification of nanomaterials in 

terms of structure type and chemical composition 

Figure.3. The scope of nanotechnology’s impact on 

medical sciences 
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2. CONCLUSION 

Nanoscale materials have been used for decades in applications ranging from window glass and sunglasses 

to car bumpers and paints. Now, however, the convergence of scientific disciplines (chemistry, biology, electronics, 

physics, engineering etc.) is leading to a multiplication of applications in materials manufacturing, computer chips, 

medical diagnosis and health care, energy, biotechnology, space exploration, security and so on.  

Hence, nanotechnology is expected to have a significant impact on our economy and society within the next 

10 to 15 years, growing in importance over the longer term as further scientific and technology breakthroughs are 

achieved. 

This paper describes to assemble available information from public and private sources on chances but also 

possible hazards involving industrial nanoparticle production, to evaluate the risks to workers, consumers and the 

environment, and to give recommendations for setting up regulatory measures and codes of good practice to obviate 

any risk. 

This paper gives information on characteristics of nanoparticles (size, shape, types, etc.), production 

methods, industrial application fields, and characterization and detection methods as well as a risk assessment 

including potential particle release and exposure, toxicological aspects and protective measures.  
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