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Dendrimers




® The word “dendrimer’” originated from two Greek words,

dendron :- meaning tree,
meros:- meaning part or segment.

® Dendrimers are a new class of polymeric materials. They are
highly  branched, monodisperse , artificial

macromolecules.

® Dendrimers may be defined as synthetic three-dimensional
hyper branched, globular macromolecule, which 1is
characterized by its highly branched 3D structure that

provides a high degree of surface functionality.




HISTORY

® In 1978, Vogtle and co-workers was first introduced
chemistry of Dendrimer .

® In 1980, Donald Tomalia and co-workers discovered, these
hyper branched molecules were called dendrimers.

® In 1985, Vogtle synthesized the first family of dendrimers
the first “cascade molecules™.

® At the same time, Newkome’s group independently reported
synthesis of similar macromolecules.

® They called them arborols from the Latin word ‘arbor’ also
meaning a tree.

® The term cascade molecule 1s also used, but ‘dendrimer’ is
the well established one.
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Dendrimers V&lyperbranche®olymers

DENDRIMER HYPFLRERANCHED oSN

POLYMER

Dendrimers Hyperbranched polymers
Dendrimers are highly uniform. 3-dimensional, Hyperbranched polymers represent another class of
monodisperse polymers with a tree-like, globular globular. highly branched macromolecules with a
structure and a large number of functional groups large number of functional groups. However, unlike
With perfect molecular architecture. dendrimers, hyperbranched polymers exhibit

irregularity in terms of branching and structure.

Dendrimers are monodisperse [Degree of HBPs are polydisperse [DB<1]
branching (DB) =1]

Highly symmetrical in nature Unsymmetrical in nature

Dendrimer synthesis requires absolute control over | HBPs can be prepared by a one pot
all the synthetic steps. polycondensation process

The synthesis of dendrimer is quite tedious job and | Easily synthesized by a one pot method
requires several protection and deprotection steps.

Final yield is very low so can not be applicable Final yield is high so can be synthesized in large
industrially scale




INTRODUCTION

x Dendrimersareanovelclasof spheroid/globulananoscalethacromolecules

X Characterizely highlybranchedreelike structerghat providesa high degreeof surface
functionality&versatility

x Dendrimersrealsoreferredo asthe polymerof 215tcentury

X Dueto theirmultivalen®& monodisperseharacter,dendrimdnavestimulatedvideinterest
In the field of chemistry & biology,especiallyn applicationdike drug delivery,gene
therapy& chemotherapy




DEVELOPMENT OF DENDRIMERS
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STRUCTURE&COMPONENTS OF A
DENDRIMER

A typicaldendrimers compriseaf 3 differentparts

X afocalcore

x Building blocks with severalinterior layers(generationsgomposedof repeatingunits,
radicallyattachedo theinteriorcore

X Multiple peripheralfunctional groups (end groups/terminalgroups) attachedto the
outermostnteriorgenerations







