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Definition 
        Nanotechnology (Greek word nano means ‘dwarf’) 
is the creation and utilization of materials, devices, and 
systems through the control of matter on the nanometer 
lengthscale, i.e., at the level of atoms, molecules, and 
supramolecular structures. It is the popular term for the 
construction and utilization of functional structures with 
at least one characteristic dimension measured in 
nanometer scale. A nanometer (nm) is one billionth of a 
meter  (10-9m).This is roughly four times the diameter of 
an individual atom and the bond between two individual 
atoms is 0.15nm long. (Table 1) (Jain, 2008) and 
(Zarbin et al., 2012). 
Object Dimension (nm) 

Width of a hair 
Vesicle in a cell 
Bacterium 
Virus 
Exosomes (nanovesicles 
shed by dendritic cells) 
Width of DNA 
Ribosome 
A base pair in human 
genome 
Amino acid (e.g., tryptophan, the 
largest) 
Aspirin molecule 
An individual atom 

50,000 
200 
1,000 
100 
65–100 
 
2.5 
2–4 
0.4 
 
1.2 (longest measurement) 
 
1 
0.25 

Table (1): Dimensions of various objects in nanoscale (Jain, 2008). 



Chapter	1:Definition and introduction 

 
 

 2 

 

        Nanotechnology is not in itself a single emerging 
scientific discipline. It is a meeting of traditional 
sciences such as chemistry, physics, materials science, 
and biology to bring together the required collective 
expertise needed to develop these novel technologies 
(Shrivastava  and Dash, 2009). 
 
         Nanomedicine is a subfield of nanotechnology. It 
has been defined as ‘‘the monitoring, repair, 
construction, and control of human biological systems at 
the molecular level, using engineered nanodevices and 
nanostructures (Morrow and Bawa, 2007).  
 
This term was used in publications in1998 (Jain, 2008). 
 
        Table 2 lists the historical landmarks in the 
evolution of nanomedicine. 
 
Year Landmark 
 1905 
  
 1931 
 
1959 
 
 
 
 
1974 

 Einstein published a paper that estimated the diameter of a sugar 
molecule as about 1 nm 
Max Knoll and Ernst Ruska discovered the electron microscope—
enables subnanomolar imaging 
Nobel Laureate Richard Feynman gave a lecture entitled “There’s 
Plenty of Room at the Bottom,” at the Annual Meeting of the American 
Physical Society. He outlined the principle of manipulating individual 
atoms using larger machines to manufacture increasingly smaller 
machines 
Norio Tanaguchi of Japan coined the word “nanotechnology” 
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1979 
 
1981 
 
1987 
 
1988 
 
 
1990 
 
 
1991 
1995 
 
 
 
1998 
 
2000 
 
 
 
2003 
2003 
 
 
2005 
 
 
 

Colloidal gold nanoparticles used as electron-dense probes in electron 
microscopy and immunocytochemistry  
Conception of the idea of designing molecular machines analogous to 
enzymes and ribosomes  
Cancer targeting with nanoparticles coated with monoclonal 
antibodies  
Maturation of the field of supramolecular chemistry relevant to 
nanotechnology:construction of artificial molecules that interact with 
each other leading to award of the Nobel prize .  
Atoms visualized by the scanning tunneling microscope discovered in 
the 1980s at the international business corporation  Zürich Laboratory 
(Zürich, Switzerland), which led to the award of a Nobel Prize  
Discovery of carbon nanotubes  
Food and drug assosiation approved Doxil, a liposomal formulation of 
doxorubicin, as an intravenous chemotherapy agent for Kaposi’s 
sarcoma. Drug carried by nanosize  liposomes is less toxic with targeted 
delivery 
 First use of nanocrystals as biological labels, which were shown to be 
superior to existing fluorophores  
First food and drug  approval of a product incorporating the 
NanoCrystal R _ technology (Elan, King of Prussia, PA, USA), a solid-
dose formulation of the immunosuppressant sirolimus—Rapamune R _  
Wyeth) 
National Nanotechnology Initiative announced in the United States. 
The United States Senate passed the Nanotechnology Research and 
Development Act,making the National Nanotechnology Initiative a legal 
entity, and authorized. 
 Food and drug association approved AbraxaneTM, a taxane based on 
nanotechnology, for the treatment of breast cancer. The nanoparticle 
form of the drug overcomes insolubility 
 

Table (2): The historical landmarks in the evolution of nanomedicine (Jain, 
2008). 
 

    


