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Abstract

The Next big thing is going to be this small nano which will transform the world with facilities of latest
products and enhanced characteristicsmaterialsfor improved quality of life. In everyday products, use of
nano materials are at large scale due to its properties of being light weight and strong. Bio compactable nano
materials are available for the field of medical and drugs. Till date only advantages are seen but when nano
material is used at large scale, potential health risk and damage to environment are to be considered. Risk
assessment, review of regulations are discussed here.There is a need for reference nanomaterials since this
would allow the assessment of fate and behaviour as well as effects, which could then be related to the
material’s properties and characteristics. It would also allow comparisons between different nanomaterials.
Some reference nanomaterials are available, but they are spherical model materials which are certified
primarily for size and are used mainly to calibrate instruments which measure particle size. The absence of
well-defined parameters to measure and standardise test protocols is identified as a major obstacle for
reference material production

Index terms: Nanotechnology safety, risk assessment, risk mitigation, nano-safety, nanotechnology regulation, nanomaterial

properties

1. INRODUCTION

Nano technology means creation of materials at the nanometre (nm) scale. E.g. human hair 70,000 nm in diameter, a red blood
cell is 5,000 nm wide, organic molecules from 0.5 to 5 nm.[1]

In nature numbers of examples are there for nano materials like lotus surface is acting as nano surface, nano deoplet of milk, nano
size protein etc. As a byproduct of many processes, nano particles are produced like fire, disel engine, manufacturing processes
etc. it has applications in medical, building materials, cosmetics etc.

In era of 21% centrury, anno technology is considered as most innovative field. Ceritan health risks are associated with use or
exposure of production and/ or nano materials. Major impacting factors for nano materials are: Exposure, traslocation, interaction.
Assessment of health risks depends on use of quantity of material, level of nitration, toxicity of materials.

1.1 Benefits of nanotechnologies

Nanotechnologies have many advantages beneficial to society, industry, the environment and health. They are helpful to many
day to day issue and improve quality of life. Also capable for energy storage and efficiency, better diagnosis and treatment of
disease etc.

2. Potential health concerns

Major concern of risk assessment is the general lack of high quality exposure both on human and nature. It is too challenging to
measure the day to day exposure of anno materials and its impact on human being. For nano material exposed in atmosphere it is
possible to measure its size and effect by equipments.Equipment can measure the presence of particles and not the type of
particles, also it is difficult to measure the back ground or exact exposure of anno materials. Nano silver can be present in
products such as washing machines, food industry, wound dressings and food supplements (Wijnhoven et al. 2009, WWICS
2009). Use of it in food industry can either benefit or harm to a great extent. (EFSA 2008). It is always recommended to take care
of health in terms of inhalation, ingestion, or absorption of nano materials till specific evidence of its effect.

2.1 Detection andanalysis

Innovations in methods for assessment of nano particles in air or liquid are going on. The research instruments require skilled
persons to operate and does not fit to be used in public health all the time. Mobile instruments are developed more in numbers
which are easy to use so research pace is increased. (Mordas et al. 2008, Smith 2004). The guidelines for comparison,
reproduction, repeat use of nano materials are still awaited (SCENIHR 2006). To produce facts for risk identification, assessment
and management of risks ; more instrument with guideline of use are required to meet with requirement of getting number of data.
SCENIHR (2006) has given study results for methods for nano materials use for detection and analysis. Nano particles in liquid
can be found out by methods like absorption and scattering (Van Dijk et al. 2006).

JETIR1906C42 ] Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org ] 261


http://www.jetir.org/

© 2019 JETIR June 2019, Volume 6, Issue 6 www.jetir.org (ISSN-2349-5162)

Nonmaterial preparations for biological testing

Usually no change is observed in surface area of nano particles though having tendency of material to aggregate, an important
parameter for interaction of nano materials with biological system. To administer nano particle in biological system, suspension
or dry powder use is in practice. Best nano particles dispersions are studied including albumin, protein,phospholipids (Wallace et
al. 2007) etc. these coating will change the properties of nano material and with change in it its biological reactions will also be
changed. Level of exposure of nano materials is mostly studied for inhalation of workers. Exposure in atmosphere is difficult to
say between manufactured or ambient particles. (Fujitani et al. 2008,; Kuhlbusch et al. 2004, Kuhlbusch and Fissan, 2006,
Kuhlbusch et al. 2008a, Kuhlbusch et al. 2008b, Maynard et al. 2004, Tsai et al. 2008, Wake et al. 2002, Yeganeh et al. 2008).
Diameter more than 400 nm are handled , in specific case handling of 100 nm particles was also observed. (Yeganeh et al. 2008).
The interface between nanomaterials and biological systems

With interaction of nano materials with fluid, irrespective of single or agglomerate, they may have coating of protein which will
make difference in biomolecules and end result of biological changes can also differ. (Blunk et al. 1993, Cedervall et al. 2007,
Labarre et al. 2005)

Translocation of nanomaterials

Dependency for same will be physical or chemical properties like surface charge, hydrophobicity, size, presence or absence of a
ligand (Des Rieux et al. 2006).Similarity in CNTs and aspect ratios were of concern than safety of nano tubes. (Donaldson et al.
2006, The Royal Society and The Royal Academy of Engineering 2004). High Aspect Ratio Nanoparticles has been used to cover
structures. Takagi et al. (2008) explained to examine the tumerogenicity of carbon nanotubes in p53-deficient mice.

General principles

Klaine et al. 2008 reviewed behavior of nano materials with help of colloidal science (Lead and Wilkinson 2006). The results of
nano particle does not only depend on physical and chemical properties but also on receiving environment. (Chen et al. 2008,
Chen and Elimelech 2008). Tendency of particles to agglomerate further gets associated with dissolved, colloidal and particulate
matter of the environment. When nano particles come in contact of atmosphere, dissolution,speciation ,biological or chemical
transformation , mineralization,agglomeration,settling etc. takes place.

Test methods for predicting environmental distribution

OECD methods to be verified further for administration of sample to be taken, in use for testing of physical and chemical
parameters. Nano materials distribution are studied, still complex issues of fate and more information is awaited in this area.
(Christian et al. 2008, Hassellov et al. 2008, Klaine et al. 2008, Tiede et al. 2008;).

Exposure to nanomaterials in experimental studies

Testing of suspended nano materials in various exposure media methods are not proved yet. For uniform testing following are
three approaches:

e dispersion with strong solvents and detergents

o  dispersion by sonication

o dispersion by prolonged stirring (Crane et al. 2008, Klaine et al. 2008).

Strong solvent is mostly used suspension method e.g. tetrahydrofuran (THF) (Oberddrster 2004), dispersion agents e.g. sodium
dodecyl sulphate (SDS) (Smith et al. 2007), bath or ultrasonication with filtration to remove aggregates (Lyon et al. 2006), stirring
(Hund- Rinke and Simon 2006, Oberddrster et al. 2006), and combinations of these methods. Organic matter can keep nano
particles suspended longer than a 1 % solution is suitable dispersant. (Hyung et al. 2007). With variable time (Klaine et al. 2008).
Henry et al. (2007) has given use of solvents while dispersion of aqueous media which is one of the key issue.

Effect of nano material on enrionment are studied by various methods, mainly based on species studied as per range of them.
Many have studied primary producers (mainly Pseudokirchneriella subcapitata (Franklin et al. 2007, Van Hoecke et al. 2008,
invertebrates, (Fernandes et al. 2007, Hund-Rinke and Simon 2006, Lovern and Klaper 2006, Rosenkranz et al. 2009), and fish
(such as rainbow trout Oncorhynchus mykiss, zebra fish Danio rerio, largemouth bass Micropterus salmoides, fathead minnow
Pimephales promelas and Japanese medaka Oryzias latipes;( Federici et al. 2007, Griffit et al. 2007, Lee et al. 2007, Oberddrster
2004, Smith et al, 2007, Warheit et al. 2007, Zhang et al. 2007). Lyon et al. 2006 presented toxicity study. On experimental base
study of dispersion of nano particles were used to study Synthetic detergents (Wick et al. 2007) and Tween (Warheit et al. 2003)
who also mentioned that these can be toxic for them to expose while experimentation.

What is risk assessment and management

Risk assessment purpose is protection from harm of people but health and safety hazard of nano particle is yet to be understood.
For nano materials if test is ot performed for evaluation then also precautionary measures are advised than to take risk. A risk
assessment is required to take care of necessary prevention steps for people’s health while using nano material for any work.In
whatever case, proof by experiment of hazardous effect of nano material are not available, it is always advisable to follow
prevention steps. If at all nano material use cannot be controlled , risk assessment will surely minimize potential risk.
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The health risk management consist:
1. Steps for achieving specific steps
2. Rationale to justify steps

Property of material and its level of exposure gives risk effects to health.

Hazard Assessment

Assessment of hazard means evaluation of toxicity.Research so far supports response relationship. More use of nano particles in
industries and commercial activity, exposure of it by inhalation, dermal contact or ingestion is common.

Assessment of dose-response of the ENP goes through following steps:

1. Validation;

2. Verification

Validation is process for test performed by different researchers with assumption that they are following guidelines and they are
reproducible. Verificationis checking of results of experiments with actual data, if associated with animals then need to follow
ethical aspects. For satisfying ethical considerations laid out by reduction, refinement and replacement vivo test are to be designed
properly and needs to be focused. Dose response relationship is to be studied properly for sensitivity by ENP system. Physical
and chemical characteristics responsible for toxicity re required to be taken care for meaningful hazard assessment. Figure 1
presents these and other key aspects of hazard assessment.

Risk Assessment
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Figurel. The Hazard and Risk Assessment Process.

Exposure Assessment

For any harmful material, it can be considered that unless it is exposed to atmosphere , it is harmless. So exposure assessment is
also important as risk assessment. From production to consumer, at any stage direct or indirect exposure of nano material is
possible. Possibility of exposure cannot be ignored at any stage. Here figure 2 resents the various exposure sinarious.
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Figure 2. Exposure Assessment Rationale.

Risk Assessment and Management

Vivo results give hazardous assessment and risk assessment correlates the same in human context by extra polating results to
humans through uncertainty factors. Inter animal or species differences may be compensated by these factors. This methods
proves over estimation as impossible exposure limits comes as result which is not possible to handle.
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Through experimental data, mathematical model for exposure dose response is more reliable approach. It can be extrapolated for
human context and also can measure exposure level. This type of model is known as the Derived No Effect Level (DNEL) with
advantage of including uncertainty, can be easily achieved by Monte Carlo simulation. By exposure assessment method,
comparison between derived no effect level with total exposure can be done.Level of exposure of human needs to be verified by
the model, increase in which represents a greater risk by nano materials.

By risk assessment whatever risk are projected, it is very important to study them and take decision of this projection effect. If
socio economic system can easily afford the risk, it is accosted otherwise projected as greater risk.

Conclusion

Hazardous of risk assessment and rationale for exposure assessment is discussed. Method for risk assessment and management of
exposure to ENP has been outlined. Major limitation here is dependency on exposure control. Risk prediction, its preventive steps
are shown here. It is concluded that mathematical modeling is more reliable approach for prediction of risks as it can easily

extrapolates and correlates with human.
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