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Dendrimers Vs Hyperbranched Polymers 



INTRODUCTION 

Dendrimers are a novel class of  spheroid/globular nanoscaled macromolecules  

 

Characterized by highly branched tree like structers that provides a high degree of  surface 
functionality &versatility  

 

Dendrimers are also referred to as the polymers of  21st century   

 

Due to their multivalent & monodisperse character,dendrimers have stimulated wide interest 
in the field of  chemistry  &  biology, especially in applications like drug delivery, gene 
therapy & chemotherapy 



DEVELOPMENT OF DENDRIMERS 



STRUCTURE&COMPONENTS OF A 

DENDRIMER 

A typical dendrimer is comprised of  3 different parts   

  a focal core    

Building blocks with several interior layers (generations) composed of  repeating units, 
radically attached to the interior core  

Multiple peripheral functional groups (end groups/terminal groups) attached to the 
outermost interior generations                                                                                           

   





DENDRIMER STRUCTURE 







TYPES OF DENDRIMERS 

 Pamam Dendrimer  

Poly (amido amine) dendrimers (PAMAM) are synthesized by the divergent method starting 
from ammonia or ethylenediamine initiator core reagents.  

  PAMAM dendrimers are commercially available, usually as methanol solutions.   

Starburst dendrimers is applied as a trademark name for a sub-class of  PAMAM dendrimers 
based on a tris-aminoethylene-imine core.   

The name refers to the star like pattern observed when looking at the structure of  the high-
generation dendrimers of  this type in two-dimensions.  



 Pamamos Dendrimer  

Radially layered poly(amidoamine-organosilicon) dendrimers 

(PAMAMOS) are inverted unimolecular micelles that consist of  

hydrophilic, nucleophilic polyamidoamine (PAMAM) interiors and 

hydrophobic organosilicon (OS) exteriors.   

  

  These dendrimers are exceptionally useful precursors for the preparation 

of  honeycomb-like networks with nanoscopic PAMAM and OS 

domains.  



 PPI Dendrimer 

PPI-dendrimers stand for “Poly (Propylene Imine)”  

  

   These dendrimers are generally poly-alkyl amines having primary amines as end groups, the 
dendrimer interior consists of  numerous of  tertiary tris-propylene amines.    

  PPI dendrimers are commercially available up to G5, and has found widespread applications in 
material science as well as in biology.   

As an alternative name to PPI, POPAM is sometimes used to describe this class of  dendrimers. 
POPAM stands for Poly (Propylene Amine)  

 In addition, these dendrimers are also sometimes denoted “DAB-dendrimers” where DAB refers 
to the core structure, which is usually based on Diamino butane.  



Multilingual Dendrimers 

 In these dendrimers, the surface contains multiple copies of  a particular functional group.  

   

 Hybrid Dendrimers Linear Polymers 

 These are hybrids (block or graft polymers) of  dendritic and linear polymers.  

  

Amphiphilic Dendrimers  

 They are built with two segregated sites of  chain end, one half  is electron donating and the other 
half  is electron withdrawing.  

  Micellar Dendrimers  

 These are unimolecular micelles of  water soluble hyper branched polyphenylenes 



Multiple Antigen Peptide Dendrimers 

 It is a dendron-like molecular construct based upon a polylysine skeleton. Lysine with its 
alkyl amino side-chain serves as a good monomer for the introduction of  numerous of  
branching points.  

 It has predominantly found its use in biological applications, e.g. vaccine and diagnostic 
research.   

Fréchet-Type Dendrimers 

 It is a more recent type of  dendrimer developed by Hawker and Fréchet,based on poly-
benzyl ether hyper branched skeleton  

 

 



 These dendrimers usually have carboxylic acid groups as      surface groups, 

serving as a good anchoring point for further surface functionalisation, and as polar 

surface groups to increase the solubility of  this hydrophobic dendrimer type in polar 

solvents or aqueous media. 

 

These are composed of  a core dendrimer, surrounded by dendrimers of  several steps 

(each type design) to perform a function necessary for a s therapeutic nanodevice.    

Different compounds perform varied functions ranging from diseased cell recognition, 

diagnosis of  disease state drug delivery.  

 

Tecto dendrimer 





Synthesis of  Dendrimers 

Two major synthetic strategies used are  

  Divergent method  

Convergent method  

DIVERGENT METHOD   

 Proposed by Tomalia & newkomes in the early 1980s  

 Initiates growth at core  

 Expands from in to out  

 



22 

Dendrimer 101 

Generation (GX)  Defines the level of  branching within the dendrimer  

shell.  At high Generations dendrimers become spherical 

                              G2 

G1 

G0 

Loading  Reactive/diagnostic groups can be attached to to the surface of  the 

dendrimers efficiently and with a predictable display 
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G0 

Core 

Monomer 

GX = generation 

Generation Growth 
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G1 

GX = generation 

Core 

Monomer 

Generation Growth 
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G2 

GX = generation 

Core 

Monomer 

Generation Growth 
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G3 

GX = generation 

Core 

Monomer 

Generation Growth 
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Dendrimer Core 
Multivalent Monomer 

G0 

G1 

G3 

G2 

Divergent Dendrimer Synthesis 
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Convergent Synthesis 

Dendrimer Core Multivalent Monomer G3 

Hawker, C. J.; Frechet, J. M. J. J. Am. Chem. Soc 1990, 112, 7638-7647 
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Rapid synthesis   

Cheap reagents 

Exponential growth 

Large dendrimers attainable 

 

 

Fewer simultaneous reactions 

Standard purification  

Intermediates characterizable 

Differentiation 

Monodisperse 

 

Convergent 

Slower growth process 

Mid-sized dendrimers 

 

Multiple side reactions (intra/inter)  

Large excess of reagents 

Low polydispersity 

Divergent  
Advantages: 

Disadvantages: 

Synthetic Comparison 
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Synthesis 

        Divergent 

        Convergent 

 

Applications 

Encapsulation 

Gene Delivery 

Cancer 

 Therapy 

Multivalency MRI 

Outline 
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Nanocapsules 

• Shell of  polymer nanoparticles 

• Held together by electrostatic forces 

• Drug kept inside until released. 

 



Benefites of  Nanocapsules 

• Receptors can be added without change to drug structure. 

• Minimize drug degradation 

• Increase drug bioavailability 

• Dosage for drugs can be decreased by 10,000 folds. 

• Ultra sound triggered release from capsules. 

 

 



Nanocapsule shell creation 


