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 Block Copolymer Micelles: An Important Nanomaterial 
 
Nanomaterials derive their unique properties due to two aspects: 
Individual units of nanoscale size and their ordered organization. In 
the case of polymers, the individual molecules are of nanoscale 
dimensions. But due to the random entanglement of chains, the 
ordered nanostructures are difficult. Newer physico-chemical 
means of imparting order to these polymeric molecules enable 
attainment of nanoparticulate structures. These nanostructured 
polymers exhibit novel properties due to the change in Tg, 
hydrophilicity and elastic modulus. 
Block copolymers represent an important class of building blocks 
for supramolecular nanostructures that are capable of providing 
newer applications. Recent advances in free radical polymerization 
have provided the means of fabrication of block copolymers with 
controlled architecture almost at the will of the polymer 
technologist. These can be di-block or tri-block polymers with 
varying monomer composition and the degree of polymerization of 
the individual blocks. These individual linear molecules of block 
polymers are called as ‘unimers’.These unimeric block co-
polymers comprise of hydrophobic and hydrophilic blocks.   
 
These unimers of block copolymers possess following three 
important aspects: 

1. Nanosize:  Their length is of the order of few nanometers : 
5~10 nm  

2. Self similarity: All the unimers are almost identical in their 
structure. 

3. Lyophobic and lyophilic blocks: These blocks are 
responsible for imparting the micelle formation 
characteristics like surfactants 

4. Micelle formation: When dissolved in solvents, these block 
polymers form micelles like surfactants depending upon the 
choice of the solvent and the pH. The size of the micelle 
could be 20~50nm. 

 
Following are the functional characteristics block copolymer 
micelles: 

• Their critical micelle concentration (CMC) is lower than 
the surfactants. 

• Their hydrophobicity-hydrophilicity can be tailored by 
the choice of the monomers that are responsive to the 
pH or polarity of solvent. 
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• They can be cast in the form of films from their 
solutions. These films are fairly rigid and inert. 

• The solvent can be water, hence no VOCs. 
• The roughness of the surface is controlled by the size 

of the micelles 
• No special drying process is required. 
• These enable thin film coatings with thickness of only 

a few nanometers 5~50 nm. 
•  The block copolymer micelles get readily adsorbed on 

to variety of substrates depending upon their 
composition. 

• These micelles can have hydrophobic cores with 
hydrophilic corona; or vice versa. 

• They posses much lower water sensitivity compared to 
the surfactants due to their higher molecular weight.  

• Cross-linking sites can be built into the micelles for 
post cross-linking by chemical, thermal or radcure 
methods. 

• Variety of hydrophilic or hydrophobic monomers can 
be used to make up the block copolymers 

 
These block copolymer micelles have following 
applications: 

1. Hydrophilic thin-film clear coatings with dirt 
repellent, antifogging and easy clean 
characteristics. 

2. Low viscosity binders for water based inkjet 
inks 

3. Nanoparticulate dispersing agents for 
pigments. 

4. As Adhesion promoters 
5. Aids for emulsion polymerization 
6. Compatibilizers 
7. Rheology modifiers 
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