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NANOPARTICLES 

 

          Discovery, design and progress of therapeutic interventions in this exemption have traversed 

beyond serendipity 
[1, 2]

. The whole processes of searching for therapies had resulted into Computer-

Aided Drug Design 
[3]

. This results in the computer-assisted designing of drug molecules 
[4]

 and structural 

related modifications 
[5]

 to the Absorption, Distribution, Metabolism and Excretion (ADME) 
[6]

 assessment 

and determination of the drug adverse effects which are widely benefitted from the computation theory 
[7]

. 

 

          Controlled drug delivery systems (DDS) have many applications when compared to the traditional 

drugs. In this type of drug delivery system drug is transported to the target region by reducing the 

undesirable side effetcs 
[8 - 11]

. Nanoparticles are a unique area of nanotechnology which includes any 

type of particle less than 400 nm. Nanotechnology controls the minute structural units of atoms and 

molecules. It is associated with various fields such as pharmaceuticals, engineering, biology, chemistry, 

Physics and environmental detection 
[12]

. 

 

         Nanotechnology is an emerging   unprecedented technology which has significant use in the 

diagnosis and treatment of disease. It is highly potential to be used in foods, cosmetics and medical 

products 
[13]

. Nanoparticles promise to enhance in capability and complexity 
[14]

. They are used to 

enhance the pharmacokinetic and pharmacodynamic profiles of many drug molecules. Biodegradable 

nanoparticleS are used in the pharmaceutical formulations in order to release and transport the drug 

effectively 
[15]

. 

 

        Nanoparticles can also be formulated from various materials such as natural or synthetic 

polysaccharides, proteins and synthetic polymers 
[16]

. The nanoparticles which are filled with proteins 

stimulate the immune responses which can be used in formulation of inhalable vaccines. Nanodiamonds 

which are carbon nanoparticles filled with protein molecules to enhance bone growth, to treat brain 

tumours and leukemia. 
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       Nanopartilces drug delivery can be used in various formulations such as oral, parenteral, pulmonary 

and topical 
[17]

. Topical nanoparticles offers lesser side effects, controlled drug delivery for a prolong 

period of time and bypass of first-pass metabolic effect. Pulmonary administration is another vital field of 

administration of drug that uses nanoparticles through micronisation technique instead of encapsulation 

technique. 

 

            Smaller drug particles penetrate well in the lungs through IV administration in the form of 

microspheres, inhalations in the form of dry powder 
[18]

. Parenteral nanoparticles have been widely used 

in the FDA approved drugs which are in the advanced levels of clinical trials 
[19]

. Nanoparticles offers 

various applications and a promising method of drug delivery such as enhanced biological and 

physiological stability, enhances permeability 
[20]

. 

 

         Nanoparticles decrease the exposure of drug to healthy organs by limiting the drug distribution to 

target site by delivering a concentrate dose of drug in the tumor target site by enhancing the permeability 

using high performance computational model and data mining [21 - 23]. 

 

 

         Nanoparticulate systems have high potentials by converting the poorly soluble drugs into promising 

deliverable drugs. Nanoparticles core enclose a variety of enzymes, drugs, genes and is characterized by 

a prolonged circulation period due to the hydrophilic shell which protects the recognition by the reticular-

endothelial system. To optimize these types of drug delivery system, wider Knowledge of the various 

mechanisms of particle engineering and biological interactions is still essential. Further ammendments 

are needed in order to promote the concept of nanoparticulate as the next generation of drug delivery 

system by implementing the theory of computational intelligence 
[24 - 26]

. 

 

         Nanomedicine is the best way which involves nanotechnologies making a better and healthier 

human life 
[27, 28]

. 

 

 

         Drugs can also be formulated into nano-suspensions of particles with diameters <100 nm) 
[29 - 32]

. 

Nano- sized compounds are used to enhance solubility of poorly-water-soluble drugs. 
[33 - 37]

 Solubility can 

be enhanced by improving the dissolution rate by enhancing the surface area of the particle and by pH 

adjustment their by improving the pharmacokinetic profiles and enhancing the bioavailability 
[38 - 42]

. As 

the costs of healthcare and drug development have increased, the quality of bioequivalence and 

bioavailability studies has improved rapidly to ensure the safety and efficacy of the drug 
[43 - 45]

. 

 

Why Nano Particles? 

 

       Noparticles are of interest on account of the new properties, (for example, synthetic reactivity and 

optical conduct) that they display contrasted and bigger particles of the same materials. For instance, 

titanium dioxide and zinc oxide get to be straightforward at the nanoscale and have discovered 

application in sunscreens. In the transient application, for example, in beauty care products, materials 

and paints. In the more drawn out term applications, for example, drug conveyance where they could be 

to utilized convey medications to a particular site in the body.  

 

        Nanoparticles can likewise be orchestrated into layers on surfaces, giving an extensive surface 

territory and subsequently upgraded action, applicable to a scope of potential applications, for example, 

impetuses 
[46]

. 

 

        Nanotechnology manages the formation of udeful materials, gadgets and frameworks utilizing the 

particles of nanometer length scale and misuse of novel properties (physical, concoction, organic) at that 

length scale 

 

Nanotechnology Applications 
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Medical applications 

 

Because of their little size, nanoscale gadgets can promptly communicate with biomolecules on both the 

surface of cells and within cells. By getting entrance to such a variety of regions of the body, they can 

possibly distinguish sickness and the convey treatment. Nanoparticles can convey sedates 

straightforwardly to diseased cells in your body. Nanomedicine is the restorative utilization of atomic 

sized particles to convey medications, warmth, light or other substances to particular cells in the human 
[47]

. 

 

Sunscreens and cosmetics 

 

Nanosized titanium dioxide and zinc oxide are presently utilized as a part of a few sunscreens, as 

they assimilate and reflect bright (UV) beams. Nanosized iron oxide is available in a few lipsticks 

as a pigment 

 

Medical Implantation 

 

           Unfortunately, sometimes, the biomedical metal amalgams may destroy inside of the lifetime of 

the patient. At the same time, Nano materials build the life time of the insert materials. Nanocrystalline 

zirconium oxide (zirconia) is hard, wear safe, bio-consumption safe and bio-good. It hence exhibits an 

appealing option material for inserts. Nanocrystalline silicon carbide is a hopeful material for simulated 

heart valves essentially due to its low weight, high quality 
[48 - 50]

. 

 

           Nanotechnologies can perhaps out and out impact society. It is starting now used for event by the 

information and exchanges sections. It is furthermore used as a piece of enhancing specialists and 

sunscreens, in materials, in coatings, in some support and imperativeness developments, furthermore in 

some restorative things and arrangements. Likewise, nanotechnology could moreover be used as a piece 

of reducing environmental sullying. 

 

           In the use of the substance, these individual particles may be joined into a measure of another 

substance, which could be a gas, a liquid or an in number, commonly to convey a paste, a gel or a 

covering. These particles might regardless be thought to be free, in spite of the way that their 

bioavailability will contrast with the method for the stage in which they are scattered. Ultrafine aerosols 

and colloids, and cream-based cosmetics and pharmaceutical game plans would be joined in this order, 

and it is with these examples that a critical piece of the late work on nanotechnology wellbeing perils has 

been concerned. 

 

          In any case, designed nanoparticles can have altogether different properties and impacts 

contrasted with the same materials at bigger sizes, which may involve new wellbeing dangers for people 

and different species. Undoubtedly, the typical human safeguard systems will most likely be unable to 

react sufficiently to these built particles which may have attributes never experienced. 

 

        Nonetheless, as of not long ago, they had never been presented to manufactured nanoparticles and 

their particular attributes. Along these lines the typical human protection systems connected with, for 

instance, insusceptible and inflammatory systems may well not have the capacity to react satisfactorily 

to these nanoparticles. Also, nanoparticles might likewise scatter and hold on in the earth, and along 

these lines have an effect on nature. 

 

REFERENCES 

 

1. Charifson PS, et al. Practical application of computer-aided drug design. Taylor and Francis. 1997; 
2. Nwankwo N, et al. Designing and Developing Therapeutic Interventions in the Bioinformatics Era. 

Drug Des. 2012;1:e107. 



 
 
 

RRJPNT | Volume 3 | Issue 2 | April - June, 2015         87 
 

e-ISSN: 2347-7857 

p-ISSN: 2347-7849 

3. Rapaka RS, et al. Medications Development: Drug Discovery, Databases, and Computer-Aided Drug 
Design. Citeseer. 1993. 

4. Cohen NC, et al. Guidebook on Molecular Modelling in Drug Design. Academic Press. . 1996; 
5. Sperandio O, et al. Combining Ligand- and Structure-Based Methods in Drug Design Projects. Current 

Computer - Aided Drug Design. 2008;4: 250-258.  
6. Butina D, et al. Predicting ADME Properties in silico: methods and models. Drug Discov Today. 

2002;7: S83-S88.  
7. Lounkine E, et al. Large-scale prediction and testing of drug activity on side-effect targets. Nature. 

2012;486: 361-367. 
8. Nevozhay D, et al. Current status of research on conjugates and related drug delivery systems in the 

treatment of cancer and other diseases. Postepy HigMed Dosw . 2007;61: 350–360. 
9. Bamrungsap S, et al. Nanotechnology in therapeutics: a focus on nanoparticles as a drug delivery 

system. Nanomedicine . 2012; 
10. Mishra B, et al. Colloidal nanocarriers: a review on formulation technology, types and applications 

toward targeted drug delivery. Nanomedicine . 2010;6: 9-24. 
11. Besenbacher F, et al. Nanoparticles for nucleic acid delivery. Patent US . 2010;20100015232 A1. 
12. Donnet JB, et al. Carbon Fibers.  1998;3rd  
13. FDA , et al. Considering Whether an FDA-Regulated Product Involves the Application of 

Nanotechnology, Guidance for Industry, Draft Guidance.. 2011; 
14. Rice JR , et al. ET: Come and Gone Unnoticed? Contact in Context.. 2002; 
15. Malika V, et al. Nano-Carrier for Accentuated Transdermal Drug Delivery. J Develop Drugs . 

2014;3:121.  
16. Kreuter J , et al. Nanoparticles In: Colloidal drug delivery systems, Marcel Dekker, New York.. 1994; 
17. Kalaria DR, et al. Design of biodegradable nanoparticles for oral delivery of doxorubicin: in vivo 

pharmacokinetics and toxicity studies in rats. Pharm Res . 2009;26: 492-501. 
18. Dickinson PA, et al. Novel nanoparticles for pulmonary drug administration. J Drug Target . 2001;9: 

295-302. 
19. Zara GP, et al. Pharmacokinetics of doxorubicin incorporated in solid lipid nanospheres . 1999; 
20. Deepak Gupta, et al. Nanoparticles for Superior Pharmacokinetics and Enhanced Efficacy. J Dev 

Drugs. 2014;3:e137. 
21. Cecilia JM, et al. Enhancing data parallelism for ant colony optimization on gpus. Journal of Parallel 

and Distributed Computing. 2013;73: 42-51. 
22. Hernández M, et al. Accelerating fibre orientation estimation from diffusion weighted magnetic 

resonance imaging using GPUs. PLoS One. 2013;8: e61892.  
23. Sánchez-Linares I, et al. High-Throughput parallel blind Virtual Screening using BINDSURF. BMC 

Bioinformatics. 2012;13 Suppl 14: S13.  
24. Pérez-SH, et al. Improving Drug Discovery using Hybrid Softcomputing Methods. Applied Soft 

Computing. . 2013; 
25. Cano G, et al. Improvement of Virtual Screening predictions using Computational Intelligence 

methods. Letters in Drug Design and Discovery. 2014;11: 33-39.  
26. Bueno-Crespo A, et al. Neural architecture design based on extreme learning machine. Neural Netw . 

2013;48: 19- 24. 
27. Vukoman Jokanovic , et al. The Deep Scientific and Philosophic Approach to the Future 

Nanomedicine, Given on the Base of Author. 2014; 
28. Jokanović V, et al. Nanomedecine. 2012;21st century. DATASTATUS, Belgrade. 
29. Enriquez GG, et al. Formulation and evaluation of drug-loaded targeted magnetic microspheres for 

cancer therapy. Int J Nanomedicine. 2013;8: 1393-1402.  
30. Angra PK, et al. Novel approach for preparing nontoxic stealth microspheres for drug delivery. 

European Journal of Chemistry. 2011;2: 125-129.  
31. Kolluru LP, et al. Formulation development of albumin based theragnostic nanoparticles as a 

potential delivery system for tumor targeting. J Drug Target . 2013;21: 77-86.  



 
 
 

RRJPNT | Volume 3 | Issue 2 | April - June, 2015         88 
 

e-ISSN: 2347-7857 

p-ISSN: 2347-7849 

32. Do DP, et al. Development of sulforaphane-encapsulated microspheres for cancer epigenetic 
therapy. Int J Pharm. 2010;386: 114-121.  

33. Vemula VR, et al. Solubility Enhancement Techniques. International Journal of Pharmaceutical 
Sciences Review and Research. 2010;5: 41- 51.  

34. Kawabata Y, et al. Formulation design for poorly water-soluble drugs based on biopharmaceutics 
classification system: basic approaches and practical applications. Int J Pharm . 2011;420: 1-10.  

35. Gupta U, et al. Dendrimers: novel polymeric nanoarchitectures for solubility enhancement. 
Biomacromolecules. 2006;7: 649-658.  

36. Cheng Y, et al. External electrostatic interaction versus internal encapsulation between cationic 
dendrimers and negatively charged drugs: which contributes more to solubility enhancement of the 
drugs? J Phys Chem B. 2008;112: 8884-8890.  

37. Hart ML, et al. Brief Overview of Various Approaches to Enhance Drug Solubility. J Develop Drugs . 
2013;2: 115. 

38. Menon S, et al. Bioequivalence and Pharmacokinetic Evaluation of Two Formulations of Armodafinil . 
2013;250 mg Tablets in Healthy Indian Adult Male Subjects. J Bioequiv Availab 5: 095-098. 

39. Stead M, et al. Strengthening clinical cancer research in the United Kingdom. Br J Cancer . 2011;104: 
1529-1534. 

40. Brazilian Sanitary Surveillance Agency Guideline, et al. Manual of Good Bioavailability and 
Bioequivalence Practices. 2002; 

41. Locke CS , et al. An exact confidence interval from untransformed data for the ratio of two 
formulation means. J Pharmacokinet Biopharm. 1984;12: 649-655. 

42. Marín LE, et al. Bioequivalence of Two Oral Tablet Formulations of Betahistine . 2014;24 Mg: Single-
Dose, Open-Label, Randomized, Two-Period Crossover Comparison in Healthy Individuals. J Bioequiv 
Availab 7: 001-004. 

43. Menon S, et al. Bioequivalence and Pharmacokinetic Evaluation of Two Formulations of Armodafinil . 
2013;250 mg Tablets in Healthy Indian Adult Male Subjects. J Bioequiv Availab 5: 095-098. 

44. Bedada SK, et al. Resveratrol Enhances the Bioavailability of Fexofenadine in Healthy Human Male 
Volunteers: Involvement of P-Glycoprotein Inhibition. J Bioequiv Availab . 2014;6: 158-163. 

45. Vangara KK, et al. Oral Transmucosal Delivery for Improved Drug Bioavailability and Patient 
Compliance. J Bioequiv Availab. 2015;7:e58. 

46. Bedada SK, et al. Resveratrol Enhances the Bioavailability of Fexofenadine in Healthy Human 

Male Volunteers: Involvement of P-Glycoprotein Inhibition. J Bioequiv Availab . 2014;6: 158-163. 

47. Vangara KK, et al. Oral Transmucosal Delivery for Improved Drug Bioavailability and Patient 

Compliance. J Bioequiv Availab. 2015;7:e58. 

48. Popa G, et al. Oral disintegrating tablets. A new, modern, solid. 2003. 

49. Reisfield GM, et al. Rational use of sublingual opioids in palliative medicine. J Palliat Med. 

2007;10: 465-75. 

50. Narang N, et al. Sublingual Mucosa as A Route for Systemic Drug Delivery. 2011;3: 18-22. 


