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INTRODUCTION 

 

The word “nano” is derived from a greek word “nanos” which means very small or dwarf. The 

particles with 1 and 100 nanometres size are termed as nanoparticles. Nanoparticles  may not exhibit 

size related properties but they differ from  the fine particles or bulk materials. Nanoclusters have at 

least one dimension between 1 and 10 nanometers and a narrow size distribution. As the nanoparticles 

have greater surface area, the properties of conventional products will change when they come from 

nanoparticles [1]. 

 

Nano technology deals with the objects at smaller level i.e., at the molecular level. Nano particles can be 

incorporated into larger surfaces and bulk materials. 

 

History of Nanoparticles 

 

The history of nanoparticles dates back to 9th century in Mesapotamia. Artisans used these to generate 

a glittering effect on the surface of pots [2, 3].This glitter over pottery is due to a metallic film that was 

applied to the transparent surface of a glazing. Artisans added gold and silver oxides and vinegar on the 

glazed pottery. They would then keep these in a kiln at the temperature of 600°C.With the heat, the glaze 

would soften and migrate with the ions into the outer layers to glaze. 

 

Rationale involved in developing Nanoparticles 

 

 The major goal involved in the production of Nano particles are 

 Decreasing the particle size 

 Release of pharmacologically active agents for site specific drug delivery. 

 Improving the bioavailability of the drug. 

 Improving the stability of the drug. 

 

Characterisation Techniques 

 

Characterisation refers to the study of Physical, Chemical and Morphological characters of the product. 

The properties of nano particles vary significantly. Hence characterisation is the important tool. 

Techniques include Ion Probe Characterisation technique, Scanning Electron Microscopy (SEM), 

Transmission Electron Microscopy (TEM). Other characterisation techniques include XRD (X-Ray 

Diffraction), FTIR (Fourier Transform Infrared Spectroscopy) and NMR (Nuclear Magnetic Resonance). 
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PREPARATION OF NANO PARTICLES 

 

Nanoparticles can be prepared by attrition and pyrolysis. The most common methods include bottom up 

and top down techniques [4-9]. Fine sized nanoparticles can be produced by top down technique. The 

equipment used for top down technique are Ball mill and High Pressure Homogeniser (HPH). 

Bottom up technique is useful for the drug molecules dissolved in solution. Poorly soluble drugs can be 

dissolved in aqueous solvent that cannot be miscible with water.  

Top down technique is the recent advancement. In this technique, large molecules can be broken down 

into smaller API molecules. HPH is the latest innovation in the field of nanotechnology. 

 

 
 

Figure 1: Structure of Nanoparticle 

 

 

APPLICATIONS OF NANOPARTICLES 

 

Nanoparticles have wider applications. The major applications include Targeted drug delivery. Magnetic 

and gold nanoparticles are useful to detect cancer [10-16]. Useful in stem cell therapy. Nanoparticles are 

useful in gene probing, Protein detection, vaccines, Biodetection of pathogens. Nano particles are used 

in medical field namely MRI( Magnetic Resonance Imaging), Optical Imaging, gene delivery and Neuro 

degenerative diseases. Nano particles are used in the preparation of cosmetics especially sun screen 

lotions.  As the particles are smaller they tend to absorb more UV light. Useful in the manufacture of 

scratch proof eye glasses, paints, ceramic coatings for solar cells. They are useful in processing of 

food.Used in the preparation of chips, semiconductors etc. 

 

Advantages of nanoparticles in drug discovery: 

 

 Nanoparticles can deliver the drug even in the smaller areas of the body. 

 Site specific drug delivery can be achieved by attaching target ligands to the surface of molecules 
[17, 18]. 

 They help in enhancing the bioavailability by increasing the aqueous solubility of poorly soluble 

drugs. 

 They are useful in all routes of administration namely Oral, Parenteral, nasal, ocular etc. 

 Controlled release of drugs can be made using nanoparticles. 

 

Disadvantages of Nanoparticles: 

 

 Nanoparticles can damage the immune system of the body if excessively consumed [19-21]. 
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 Oral breathing of fine particles can lead to diseases like Silicosis, cancer and Emphysema. 

 Nanoparticles cannot be absorbed through the skin as they cause irritation of the skin surface. 

 

Recent Advances: 

 

 Nanoparticles can be used in preparing the lithium ion batteries [21, 22]. 

 3D printing and blue ray technology in DVDS are improved only because of nanotechnology. 

 Nano particles are used in the preparation of Aerospace materials. 

 

                                                           CONCLUSION AND FUTURE PROSPECTS 

 

Nanotechnology is widely affecting the global arena [23-26]. It has wide applications in every field. Without 

Nanotechnology, it is hardly impossible to exist in this century. It drastically affects the human behaviour 

and society. Though it is a boon, it also has several limitations. 

Scientists are conducting experiments to improve bio-computers which can be useful widely in the 

medical field. Bio-computers can sense the biomarkers and simultaneously release the counter acting 

agents for a specific disease [28, 29]. 

 

Ethical Issues: 

 

Almost every technology made is expensive, would that mean that we would create two races. The 

wealthy modified people and poor unaltered ones? 

Theoretically it was given that medical nanotechnology can help in curing night vision. But is that possible 

for us to achieve the goal? 

 

If we use nanotechnology, molecular manufacturing occurs. What happens to the World economy? [30, 31] 

 

There are still many unanswered questions which Nano scientists have to consider before it becomes 

late. 

 

REFERENCES 

 

1. Lee JH, Ivkov R, Blumenthal R. Magnetically Triggered Drug Release from Liposome Embedded 

Gel. J Nanomedine Biotherapeutic Discov 2014; 4:130. 

2. Kreuter J. Nanoparticles-A Historical perspective. International Journal of Pharmaceutics 2007; 

331: 1-10. 

3. Daraei H, Kamali H. Experimental Design and Response Surface Modeling for Optimization of 2-

Chlorophenol Removal from Water by Nanoscale Iron and Fe Powder. J Environ Anal Toxicol 

2014; 4:228. 

4. Wu CY, Lin CH, Chen YC. Using Glucose-bound Fe3O4 Magnetic Nanoparticles as Photothermal 

Agents for Targeted Hyperthermia of Cancer Cells. J Nanomed Nanotechnol 2015; 6:264. 

5. Esposito E, Vries HED, Pol SMA, Boschi F, Calderan L, et al. Production, Physico-Chemical 

Characterization and Biodistribution Studies of Lipid Nanoparticles. J Nanomed Nanotechnol 

2015; 6:256. 

6. El-Deeb NM, El-Sherbiny IM, El-Aassara MR, Hafez EE. Novel Trend in Colon Cancer Therapy 

Using Silver Nanoparticles Synthesized by Honey Bee. J Nanomed Nanotechnol 2015; 6:265. 

7. Sodipo BK, Aziz AA. Progress in the Synthesis and Surface Modification of Superparamagnetic 

Iron Oxide Nanoparticles using Silica Nanoparticles. J Nanomed Nanotechnol 2015; 6:266. 



 
 
 

RRJPNT | Volume 3 | Issue 1 | January - March, 2015 12 
 

e-ISSN: 2347-7857 

p-ISSN: 2347-7849 

8. Kakran M, Sahoo GN, Li L. Fabrication of Nanoparticles of Silymarin, Hesperetin and 

Glibenclamide by Evaporative Precipitation of Nanosuspension for Fast Dissolution. Pharm Anal 

Acta 2015; 6:326. 

9. Hussein FH, Shaheed MA. Preparation and Applications of Titanium Dioxide and Zinc Oxide 

Nanoparticles. J Environ Anal Chem 2015; 2:e109. 

10. Hsiao I, Gramatke AM, Joksimovic R, Sokolowski M, Gradzielski M, et al. Size and Cell Type 

Dependent Uptake of Silica Nanoparticles. J Nanomed Nanotechnol 2014; 5:248. 

11. Tiwari V, Khokar MK, Tiwari M, Barala S, Kumar M. Anti-bacterial Activity of Polyvinyl Pyrrolidone 

Capped Silver Nanoparticles on the Carbapenem Resistant Strain of Acinetobacter baumannii. J 

Nanomed Nanotechnol 2014; 5:246. 

12. Swed A, Cordonnier T, Fleury F, Boury F. Protein Encapsulation into PLGA Nanoparticles by a 

Novel Phase Separation Method Using Non-Toxic Solvents. J Nanomed Nanotechnol 2014; 

5:241. 

13. Madhumathi K, Kumar STS, Sanjeed MT, Muhammed SA, Nazrudeen S, et al. Silver and 

Gadolinium Ions Co-substituted Hydroxyapatite Nanoparticles as Bimodal Contrast Agent for 

Medical Imaging. Bioceram Dev Appl 2014; 4: 079. 

14. Gunjan B, Zaidi MGH, Sandeep A. Impact of Gold Nanoparticles on Physiological and 

Biochemical Characteristics of Brassica juncea. J Plant Biochem Physiol 2014; 2:133. 

15. Moore TL, Schreurs AS, Morrison RA, Jelen EK, Loo J, et al. Polymer-Coated Hydroxyapatite 

Nanoparticles for the Delivery of Statins. J Nanomed Nanotechnol 2014; 5:237. 

16. Das P, McDonald JAK, Petrof EO, Allen-Vercoe E, Walker VK. Nanosilver-Mediated Change in 

Human Intestinal Microbiota. J Nanomed Nanotechnol 2014; 5:235. 

17. Osmond-McLeod MJ, Oytam Y, Osmond RIW, Sobhanmanesh F, McCall MJ. Surface Coatings 

Protect against the In vitro Toxicity of Zinc Oxide Nanoparticles in Human Hepatic Stellate Cells. 

J Nanomed Nanotechnol 2014; 5:232. 

18. Braham Y, Barhoumi H, Maaref A, Bakhrouf A, Heywang CG, et al. Characterization of Urea 

Biosensor Based on the Immobilization of Bacteria Proteus Mirabilis in Interaction with Iron 

Oxide Nanoparticles on Gold Electrode. J Biosens Bioelectron 2015; 6:160. 

19. Banach M, Szczyglowska R, Pulit J, Bryk M. Building Materials with Antifungal Efficacy Enriched 

with Silver Nanoparticles. Chem Sci J 2014; 5:085. 

20. Konstantinovic Z, Vodnik V, Saponjic Z, Nedeljkovic J, Pomar A, et al. Self-Assembled 

Nanostructures as Templates for the Integration of Nanoparticles in Oxide Surfaces. J 

Nanomedine Biotherapeutic Discov 2013; 3: 112. 

21. Deepak Gupta, Phoung Nguyen and Monica Yu. Nanoparticles for Superior Pharmacokinetics 

and Enhanced Efficacy. J Dev Drugs 2014; 3:e137. 

22. Candido NM, Calmon MF, Taboga SR, Bonilha JL, dos Santos MC, et al. High Efficacy in 

Hyperthermia-associated with Polyphosphate Magnetic Nanoparticles for Oral Cancer 

Treatment. J Nanomed Nanotechnol 2014; 5:206. 

23. Higashisaka K, Kunieda A, Iwahara Y, Tanaka K, Nagano K, et al. Neutrophilia Due to Silica 

Nanoparticles Induces Release of Double-Stranded DNA. J Nanomed Nanotechnol 2014; 5:236. 

24. Pantidos N, Horsfall LE. Biological Synthesis of Metallic Nanoparticles by Bacteria, Fungi and 

Plants. J Nanomed Nanotechnol 2014; 5:233. 

25. Li WR, Xie XB, Shi QS, Zeng HY, Ou-Yang YS,et al. Appl Microbiol Biotechnol 2010; 85: 1115-22. 

26. Shih SM, Ho YS, Song YS, Lin JP. Kinetics of Ca(OH)2 with CO2 at Low Temperature. Industrial & 

Engineering Chemistry Research 1999; 38: 1316-1322.   

27. Brown TS, Sheen MR, Zhang P, Chen L, Baird JR, et.al. Local hyperthermia treatment of tumors 

induces CD8 T cell-mediated resistance against distal and secondary tumors. Nanomedicine: 

Nanotechnology Biology and Medicine 2014; 10:  1273. 



 
 
 

RRJPNT | Volume 3 | Issue 1 | January - March, 2015 13 
 

e-ISSN: 2347-7857 

p-ISSN: 2347-7849 

28. Jebali A1, Kazemi B. Nanobased anti leishmaniasis agents: a toxicological study of 

nanoparticles for future treatment of cutaneous leishmaniasis. Toxicol In Vitro 2013; 27: 1896-

1904.  

29. He R, Qian X, Yin J, Zhu Z. Preparation of polychrome silver nanoparticles in different solvents. 

Journal of Materials Chemistry 2002; 12: 3783–3786. 

30. He T, Wang C, Pan X, Wang Y. Nonlinear optical response of Au and Ag nanoparticlesdoped 

polyvinylpyrrolidone thin films. Physics Letters A 2009; 373: 592–595. 

31. Nikalje AP. Nanotechnology and its Applications in Medicine. Med chem 2015; 5:081-089. 


