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Nanotechnology has been defined as relating to material, system and processes
which operate at a scale of 100 nm or less. It has interdisciplinary approaches.
Nanotechnology has potential to change the entire scenario of the present food
industry and agriculture with the help of nano-based technology. Environmental
pollution is threat to the world’s environment, many nano based eco-friendly
tools has developed which can reduce the pollution and clean-up the existing
pollutant. Nano is also playing important role in the field of medical science and
veterinary science.
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1. INTRODUCTION

Nanotechnology is the emerging science of the objects that are intermediate in size
between the largest molecules and the smallest structures that can be fabricated by
current photolithography, that is the science of the objects with smallest dimensions
ranging from a few nanometers to less than 100 nanometers [1,2,3]. Nanotechnology
has interdisciplinary approach and has entered in different fields of applied sciences
such as medical sciences, agriculture, environmental sciences, animal sciences,
chemistry, physics etc. The nanotechnology is provisionally defined as relating to the
materials, systems and processes which operate at a scale of 100 nanometer (nm) or
less. A nanometer is one billionth of a meter, overall nano refers to a size scale between
1nm and 100nm. In this scale, physical, biological, and chemical characteristics of
materials have fundamentally different from each other and often unexpected actions are
seen from them [4]. Biologist and chemists are actively engaged in the synthesis of
organic, inorganic, hybrid and metal nanomaterials including different kind of
nanoparticles having unusual properties like optical, physical, biological etc. Due to these
properties, nanoparticles have enormous applications in many fields like medicine,
electronics, engineering and agriculture etc. [5,6].
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Interdisciplinary apporach of nanotechnology

Nanotechnology has massive ability to create revolution in the field of agriculture. Today
to control diseases in plants mainly chemicals like pesticide, insecticide and weedicide
etc. are used. Unlimited use of such chemicals is threat to the environment and
ecosystem. Such chemical can pollute soil, water bodies and adversely affect the human
health directly or indirectly. Nanotechnology help agriculture science and can reduce
environmental pollution by production of weedicide, pesticide and fertilizers based on
nanotechnology. Studies confirmed that metal nanoparticles are effective against plant
pathogens, insect and pest. Hence, nanoparticle can be used in the preparations of new
formulations like pesticide, insecticide, insect repellants [7-10]. Nano capscule can
enable effective penetration of herbicides though the cuticle and tissues, allowing slow
and constant release of the active substances [11]. Torney [12] reviewed that
nanotechnology has promising applications in nanoparticle mediate gene transfer. It can
used to deliver DNA and other chemicals to the desired plant tissues for protection of
host plant against insect pest. Nano- emulsions is useful for the formulations of
pesticides [13]. Barik [7] reviewed the use of nano-silica as nanopesticide. Mousavi &
Rezaei [4] reviewed that detection and utilization of biomarkers in accurately indicating
disease stage is also new area of research. Nano based diagnostic kits not only increase
the speed of detection but also increase the power of detection [14].
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Use of nanotechnology in food science

Nanotechnology also has potential application in food production and processing.
Complex set of engineering and scientific challenges in the food and bio-processing
industry for manufacturing high quality and safe food through efficient and sustainable
means can be solved through nanotechnology. There is a lot of literature available
indicate the use of nanotechnology in food industry [15,16]. Bacteria identification and
food quality monitoring using biosensors, active, intelligent, and smart food packaging
system, nanoencapsulation of bioactive food are few examples of emerging applications
of nanotechnology for the food industry [17]. Recently, nano coatings are produced for
fruits that cover the fruit completely, and prevent the fruit weight loss and shrinkage [18].
Smart packaging could sense and indicate when food is beginning to spoil & packaging
that will better control gas diffusion. Polymer-silicate hanocomposites have also been
reported to have improved gas barrier properties, mechanical strength, and thermal
stability [19,20,21]. They can also improve the mechanical and heat resistance
properties and lower the oxygen transmission rate. So, with this technology mass
amount of food can be readily checked for their safety of consumption [22].

Now a days, pollution is a common problem in every country, there is great need to
protect air, water and soil from pollution. There are many eco-friendly applications of
nanotechnology. The use of zero-valent (iron nano particles) for the remediation of
contaminated ground water and soil is good example of how environmental remediation
can be improved with the help of nanotechnology [23]. Use of nano-based alternative
(renewable) energy supplies and filter or catalysts will also help to reduce the pollution
and clean-up existing pollutants [16]. Nano gas and nano smart dust sensors are useful
in determining the amount of pollutant and dust in air [24]. Researchers have discovered
unexpected magnetic interactions between ultra small specks, which can help to remove
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arsenic from water using a magnet [25]. Dendrimers are helpful in removing metal
contaminants [26].

Nanotechnology is helpful in development of sophisticated tools for detection of diseases
like cancer and antherosclerosis etc. at early stage. Specific nano-particles can also be
combined with nano-wires, nano-tubes, nano-cantilevers and microarrays to produce
integrated and automated detection system [27]. Bhowmick et al. [28] has proved that
‘Bhasmas’ used in Ayurveda and homeopathic medicines are present in the form of
nano-particles. Nanotechnology also has bright future approaches in veterinary and
treatment of domesticated animals. Use of nano-tubes inside the skin of the livestock
show peak real-time of estrus & estrogen hormone, and the exact and actual time of
insemination [24,29,30].

REFERENCES

[11 C.M. Lieber; “Nanoscale science and technology: Building a big future from
small things”, MRS Bull., Vol. 28, pp. 486-491, 2003.

[2] C.P. Poole Jr. and F.J. Owens; “Introduction to nanotechnology”, John Wiley &
Sons, 2003.

[3] “Nanoscience and nanotechnologies: opportunities and uncertainties”, A Report by
the Royal Society & The Royal Academy of Engineering, London, July 2004.

[4] S.R. Mousavi and M. Rezaei; “Nanotechnology in agriculture and food production”,
J. Appl. Environ. Biol. Sci., Vol. 1(10), pp. 414-419, 2011.

[5] O.H. Elibol, D. Morisette, D. Akin, J.P. Denton and R. Bashir; “Integrated nanoscale
silicon sensors using top-down fabrication”, Appl. Phys. Lett., Vol. 83(22), pp. 4613-
4615, 2003.

[6] O.V. GSalata; “Application of nanoparticles in biology and medicine”, J.
Nanobiotechnology, Vol. 2, pp. 3, 2004. doi: 10.1186/1477-3155-2-3

[71 T.K. Barik, B. Sahu and V. Swain; “Nanosilica- from medicine to pest control”,
Parasitol Res., Vol. 103(2), pp. 253-258, 2008.

[8] O.F. Owolade, D. Ogunleti; “Effects of Titanium dioxide on the disease,
development and yield of edible cowpea”, J. Plant Protection Research, Vol. 48(3),
pp. 329-335, 2008.

[91 M. Gajbhiye, J. Kesharwani, A. Ingle, A. Gade and M. Rai; “Fungus-mediated
synthesis of silver nanoparticles and their activity against pathogenic fungi in
combination with fluconazole”, Nanomedicine, Vol. 5(4), pp. 382-386, 2009.

[10] A. Goswami, I. Roy, S. Sengupta and N. Debnath; “Novel applications of solid and
liquid formulations of nanoparticles against insect pests and pathogens”, Thin Solid
Films, Vol. 519(3), pp. 1252-1257, 2010.

ISSN: 2249-9970 (Online), 2231-4202 (Print) [14] Vol. 6(1), Jan 2016



Nanotechnology: The Multidisciplinary Technology — A Review

[11] A. Perea-de-Lugue and D. Rubiales; “Nanotechnology for parasitic plant control”,
Pest Management Science Journal, Vol. 65(5), pp. 540-545, 2009.

[12] F. Torney; “Nanoparticle mediated plant transformation, Emerging technologies in
plant science research”, Interdepartmental Plant Physiology Major Fall Seminar
Series Phys., pp. 696, 2009.

[13] L. Wang, X. Li, G. Zhang, J. Dong and J. Eastoe; “Oil-in-water nanoemulsions for
pesticide formulations”, J. Colloid Interface Sci., Vol. 314(1), pp. 230-235, 2007.

[14] B.M. Prasanna; “Nonotechnology in agriculture”, ICAR National Fellow, Division of
Genetics, I.A.R.l., New Delhi-110012, 2007.

[15] C.I. Moraru, C.P. Panchapakesan, Q. Huang, P. Takhistov, S. Liu and J.L. Kokini;
“Nanotechnology: a new frontier in food science”, Food Technology, Vol. 57(12), pp.
24-29, 2003.

[16] T. Joseph and M. Morrison; “Nanotechnology in agriculture and food”, A Nanoforum
report, Institute of nanotechnology, May 2006. www.nanoforum.org

[17] S. Neethirajan and D.S. Jayas; “Nanotechnology for food and bioprocessing
industries”, Food and Bioprocess Technology, Vol. 4(1), pp. 39-47, 2011.

[18] B. Predicala; “Nanotechnology: potential for agriculture”, Prairie Swine Centre Inc.,
University of Saskatchewan, Saskatoon, SK, pp. 123-134, 2009.

[19] C. Holly; “Nanotechnology and packaging. Secure protection for the future”,
Verpackungs-Rundschau, Vol. 56, pp. 53-56, 2005.

[20] M. Schaefer; “Double tightness”, Lebensmitteltechnik, Vol. 37, pp. 52-55, 2005.

[21] A.L. Brody; “Nano and food packaging technologies converge”, Food Technol., Vol.
60(3), pp. 92-94, 2006.

[22] A. Johnson; “Agriculture and nanotechnology”, University of Wisconsin-Madison,
2005.

[23] W. Zhang; “Nanoscale iron particles for environmental remediation: An overview”,
Journal of Nanoparticle Research, Vol. 5(3), pp. 323-332, 2003.

[24] N. Scott and H. Chen; “Nanoscale science and engineering for agriculture and food
system”, Industrial Biotechnology, Vol. 8(6), pp. 340-343, 2003.

[25] C.T. Yavuz, J.T. Mayo, W.W. Yu, A. Prakash, J.C. Falkner, S. Yean, L. Cong, H.J.
Shipley, A. Kan, M. Tomson, D. Natelson and V.L. Colvin; “Low-field magnetic
separation of monodisperse Fe;O,4 nanocrystals”, Science, Vol. 314(5801), pp. 964-
967, 2006.

ISSN: 2249-9970 (Online), 2231-4202 (Print) [15] Vol. 6(1), Jan 2016



Dr. Anita Pawar

[26]

[27]

[28]

[29]

[30]

M.S. Diallo, S. Christie, P. Swaminathan, J.H. Johnson Jr. and W.A. Goddard;
“Dendrimers enhanced ultrafiltration: Recovery of Cu (llI) from aqueous solutions
using PAMAM dendrimers with ethylene diamine core and terminal NH, groups”™
Environmental Science & Technology, Vol. 39, pp. 1366-1377, 2005.

S.P. Leary, CJY. Lui and M.LJ. Apuzzo;, “Towards the emergence of
nanoneurosurgery: Part IlI-Nanomedicine: Diagnoistics and imaging at the
nanoscale level”, Neurosurgery, Vol. 58(5), pp. 805-823, 2006.

T.K. Bhowmick, A.K. Suresh, S.G. Kane, A.C. Joshi and J.R. Bellare;
“Physiochemical characterization of an Indian traditional medicine, Jasada
Bhasama: detection of nanoparticles containing non-stoichiometric zinc oxide”, J.
Nanopart. Res., Vol. 11(3), pp. 655-664, 2008.

S.S. Patil, K.B. Kore and P. Kumar; “Nanotechnology and its applications in
veterinary and animal science”, Veterinary World, Vol. 2(12), pp. 475-477, 2009.

P.V. Chakravarthi and N.S. Balaji; “Applications of nanotechnology in veterinary
medicine”, Veterinary World, Vol. 3(10), pp. 477-480, 2010.

ISSN: 2249-9970 (Online), 2231-4202 (Print) [16] Vol. 6(1), Jan 2016



