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1. Classifications of nanomaterials

On the basis of particle size the nanomaterials are classified into following

major types :

1.1 Nanoparticles

1.2 Nanocapsules

1.3 Fullerenes

1.4 Dendrimers

1.5 Quantum dots

1.6 Nanostructures

1.7 Nanopores

1.1 Nanoparticles

Nanoparticles are particles which are 1 to 100 nanometers in size. In

nanotechnology, a particle is defined as a small object that behaves as a whole unit

with respect to its transport and properties. The particles are further classified

according to diameter, ultrafine particles are the same as nanoparticles and between

1 and 100 nanometers in size. Coarse particles cover a range between 2,500 and

10,000 nanometers. Fine particles are sized between 100 and 2,500 nanometers.

Nanoparticle research is currently an area of intense scientific interest due to a wide

variety of potential applications in biomedical, optical and electronic fields [14].
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Fig1: Semiconductor nanoparticles                                1
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1.2 Nanocapsules

The nanocapsules are nanoscale shells made of a nontoxic polymer. They are

vesicular systems that are made up of a polymeric membrane which encapsulates an

inner liquid core at the nanoscale level. It has a myriad of uses, which include

medical promising applications for drug delivery, food enhancement, nutraceuticals,

and for the self-healing of materials. These beneficial of encapsulation methods are

protect in the adverse environment, for controlled release, and for precision

targeting [15].



















Fig. 2: Nanocapsules for artificial photosynthesis

1.3 Fullerene nanomaterials

Fullerene is a molecule with total carbon composition and it is available in

the different forms like ellipsoid, tube and hollow sphere. There are several types of

fullerene such as buckyball clusters, mega tubes, polymers nano-onions and linked

ball and chain dimers. The cylindrical features are called as carbon nanotubes. The

spherical fullerenes are called as bucky ball. The megatubes are larger in diameter

than nanotubes and prepared with walls of different thickness. The polymers are

chain, two dimensional and three dimensional polymers are formed under the high
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temperature and high pressure conditions. The nano-onions are spherical particles

based on multiple carbon layers surrounding a bucky ball core proposed for

lubricants. The linked ball and chain dimers are two bucky balls linked by carbon

chain. The fullerenes are used in various fields such as optical devices, as photo

resistant in certain photo is tho graphic processes, in microelectronics devices and

also used as anti-oxidants. They are also acts as HIV- protease and inhibit the

catalytic activity of enzymes [16].
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                                            Fig.3: Fullerene nanomaterials

1.4 Dendrimers

The dendrimer is another most important type of nanomaterial. Dendrimers

are continually branched molecule. The dendrimers are polymers and it contains the

several types of branches. The shape of the dendrimer nanomaterials are chain like

and also have numerous chain ends that can be made to have exact functions

normally recycled for chemical reactions. Some types of dendrimer have three

dimensional structures and have an interior cavity into which other molecules can
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fit. The drug supply is one use of this internal cavity found in dendrimers. They are

also used in gene therapy as well as in medical diagnosis.

Dendrimer is typically symmetric around the core, and often adopts a

spherical three-dimensional morphology. A dendron usually contains a single

chemically addressable group called the focal point. The difference between

dendrons and dendrimers is illustrated in figure below, but the terms are typically

encountered interchangeably [17-19].
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Fig 1.4: Polyphenylene Dendrimer
[image: ]













etc.[26-27].
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