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periphery, which forms a closed membrane-like structure [3]. 
When a critical stage is reached dendrimers cannot grow because of 
steric hindrance. This is sometimes referred to as ‘starburst effect’. 
In case of PAMAM dendrimers the starburst effect can be observed 
after the tenth generation [4]. Number of terminal functional 
groups also increases exponentially with the increased branch 
density. These internal cavities and terminal functional groups play 
important role in controlling the properties of therapeutic moieties 
that are encapsulated or complexed with it [5].

The internal architecture of dendrimers is usually 
hydrophobic while the outer surface is hydrophilic in nature. 
This contributes to their solubilization property. More than 30 
different hydrophobic drugs have been reported to be solubilized 
successfully using different dendrimers e.g. Indomethacin, 
Nifedipine, Paclitaxel, Famotidine,  Amphotericin B, Niclosamide 
etc [6].  The hydrophilic exterior and hydrophobic interior is also 
responsible for their behavior as stable unimolecular micelle. 
The surface functionality contributes to their targeting and 
tunable properties. The surface of dendrimers can be engineered 
or modified using number of moieties such as ligand, antibodies, 
drugs etc. The solubilization is the result of the electrostatic 
interactions, hydrogen bonding and van der waals attraction 
between hydrophobe and surface functional groups of dendrimer 
[7].
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Recent decades have witnessed the fascinating era of 
nanotechnology and nanomedicine in drug delivery and 
targeting. So many nanotechnology based formulations are 
either in the market today or else they are in the final stage of 
commercialization. Among different nano-carriers dendrimers 
represents an exceptionally versatile class of bio-macromolecules 
which has shown immense potential due to its hyper-branched 
structure and tailor-made functionality. Dendrimers are 
unimolecular, three dimensional, hyper branched mono-
dispersed macromolecules, which can be obtained by an iterative 
sequence of reaction steps producing a unique and precise, 
branching structure which mimics tree like pattern. Reported 
in 1985 by Tomalia and coworkers, dendrimers consist of three 
characteristic scaffolds i.e. multi-functional initiator core, inner 
generations (or branches which consist of repeating branched 
units); and exterior or terminal surface groups (functional groups 
attached to the outermost generation)[1]. Polyamidoamine 
(PAMAM), polylysine, triazine and polypropyleneimine (PPI) 
represents the important classes of dendrimers. Dendrimers can 
be synthesized using either convergent or divergent strategies. 
Unlike the traditional polymers which often have poorly defined 
structure, the divergent and convergent approaches of dendrimer 
synthesis can be precisely controlled at each step. The basic 
difference between convergent and divergent strategies lies in 
the growth and propagation of dendrimers during synthesis [2].

 In recent years dendrimers have proved its versatility 
in different biomedical areas such as drug delivery, gene delivery, 
diagnosis and solubilization. The properties of dendrimers which 
contributes in its potential of drug delivery and solubilization 
includes excellent host guest chemistry, monodispersity, 
unimicellar nature and tunable surface functional groups. Usually 
a generation dependent change in properties can be observed. 
In general the lower generation dendrimers (1-3) have open 
structure with highly asymmetric shape compared to higher 
generations in which the structure is more and more globular 
and compact (higher then generation 4). At higher generation, 
dendrimers become densely packed as they extend out to the 
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