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Nanomaterials, defined as materials with at least one dimension (X, y, z) in the

nanoscale range (1-100 nm), One nanometer is one billionth (10-"nm) of a metre.

1. Zero-dimensional (0D): Here, all dimensions (x, y, z) are at nanoscale, 1.e., no

dimensions are greater than 100 nm. It includes nanospheres and nanoclusters.

2. One-dimensional (1D): Here, two dimensions (X, y) are at nanoscale and the other
1s outside the nanoscale. It includes nanofibres, nanotubes, nanorods, and
nanowires.

3. Two-dimensional (2D): Here, one dimension (x) is at nanoscale and the other two
are outside the nanoscale. The 2D nanomaterials exhibit platelike shapes. It

includes nanofilms, nanolayers and nanocoatings with nanometre thickness.
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4. Three-dimensional (3D): Bulk nanostructured materials, such as nanoporous
solids or nanocomposites.
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2 (e.g., ball milling)
S ¢ (e.g., chemical vapor deposition (CVD)).




Fifteen years after the Nobel Prize in Physics
was awarded and twenty-one years after the first
report on Graphene, global interest in this
"wonder material” 1s still growing. It 1s a two-
dimensional (2D) allotropic form of carbon
with a hexagonal lattice (honeycomb pattern)
structure formed by a single layer of bound
carbon atoms with a one-atom thickness of
0.35 nm and distinct chemical, mechanical,
electrical, and thermal properties. These
properties make 1t a versatile platform for
innovative medical applications, ranging from
diagnostics to therapeutics.
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Graphene

Table 1 Mechanical properties comparison
Material edulus T.S. (GPa) Donsity Diameter
(Gpa) (g/em’)
SWCNT/MWCNT ~ 1,000 ~ 100-200 ~0.7-1.7 ~1/20 nm
Carbon nanofibers ~ 500 3-7 1.8-2.1 20-200 nm
Graphene ~ 1,000 ~ 100-400 ~1.8-2.2 Platelet
Glass Fiber 22 34 2.6 5-10
High Tensile Steel 210 1.3 7.8 --
Carbon Fiber 230 S 1.75 5-10
Aramid Fiber 60 3.6 1.44 5-10
Table 2 Mechanical properties comparison
Material Hodulus T.S. (GPa) Density Diameter . ;
(Gpa) (g/em?) Table 3 Physical properties
SWCNT/MWCNT ~ 1,000 ~ 100-200 ~0.7-1.7 ~1/20 nm
Charge carrier mobility | ~200,000 cm?/ V. sec
ST ~ 500 3.7 1.8-2.1 20-200 nm
nanofibers Thermal conductivity ~ 5000 W / m.K
Graphene ~ 1,000 ~ 100-400 ~1.8-2.2 Platelet
Glass Fiber 22 3.4 2.6 5-10 Transparency ~97.4 9
High Tensile Steel 210 1.3 7.8 --
Carbon Fiber 230 3.5 1.75 5-10 Specific surface area ~2630m?/ g
Aramid Fiber 60 3.6 1.44 5-10
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