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ABSTRACT 

Nanotechnology can be defined as the science and engineering involved in the design, synthesis, characterization, 

and application of materials and devices whose smallest functional organization in at least one dimension is on the 

nanometer scale. This technology is opening new therapeutic opportunities for many agents that cannot be used 

effectively as conventional formulations because of their poor functionality. Nanoparticles formulations provide 

protection for agents susceptible to degradation, denaturation in regions of harsh pH, and also prolong the duration 

of exposure of a drug by increasing retention of the formulation through bioadhesion. Nanobiotechnology is the 

combination of engineering and molecular biology that is leading to a new class of multifunctional devices and 

systems for biological and chemical analysis with better sensitivity, specificity, and a higher rate of recognition. 

Nano-objects with important analytical applications include nanotubes, nanochannels, nanoparticles, nanopores, 

nanocapacitors, and nanofibers.  The prefix “nano” derives from the Greek word for dwarf. One nanometer (nm) is 

equal to one-billionth of a meter, or about the width of 6 carbon atoms or 10 water molecules. A human hair is 

approximately 7000-nm wide. Atoms are smaller than 1 nm, whereas many molecules including some proteins range 

between 1 nm and larger. Most accounts of the history and origins of nanotechnology begin with Richard 

Feynman’s historic 1959 lecture at the California Institute of Technology titled “There is Plenty of Room at the 

Bottom,” in which he outlined the idea of building objects from the bottom up.  Analyses of signaling pathways by 

nanobiotechnology techniques might provide new insights into disease processes, thus identifying more efficient 

biomarkers and understanding the mechanisms of action of drugs. Advances in the manipulation of the 

nanomaterials permit the binding of different biomolecules, such as bacteria, toxins, proteins, and nucleic acids. 

Nanotechnology is relatively new and although the full scope of contributions to these technological advances in the 

field of human health care remains unexplored, recent advances suggest that nanobiotechnology will have a 

profound impact on disease prevention, diagnosis, and treatment. 
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