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Chemists	
   are	
   remarkably	
   proficient	
   at	
   directing	
   the	
   synthesis	
   of	
   small	
  molecules,	
   but	
  
fine-­‐tuning	
   the	
   structures	
   of	
   large	
  molecules,	
   such	
   as	
   those	
   found	
   in	
   polymers,	
   is	
   far	
  more	
  
taxing.	
   Despite	
   many	
   years	
   of	
   research,	
   the	
   field	
   of	
   macromolecular	
   engineering	
   i.e.	
   the	
  
preparation	
   of	
   large	
  molecules	
  with	
   strict	
   control	
   over	
   their	
   size	
   and	
   chemical	
   groups	
   has	
  
many	
   mountainous	
   challenges	
   yet	
   to	
   overcome.	
   Nature	
   provides	
   endless	
   examples	
   of	
  
precisely	
  engineered	
  macromolecules;	
  proteins,	
  for	
  instance,	
  which	
  contain	
  amino-­‐acid	
  side-­‐
chains	
   that	
   are	
   accurately	
   positioned,	
   often	
   in	
   a	
   way	
   that	
   determines	
   the	
   proteins’	
   roles.	
  
Synthetic	
  chemists	
  have	
  tried	
  to	
  recreate	
  nature’s	
  exceptional	
  control	
  over	
  macromolecules,	
  
and	
  in	
  so	
  doing	
  they	
  have	
  designed	
  new	
  materials	
  with	
  precisely	
  defined	
  structures,	
  for	
  use	
  in	
  
applications	
  ranging	
  from	
  materials	
  to	
  medicine.	
  

The	
   lecture	
  will	
  describe	
   the	
  use	
  of	
  modern	
  polymerization	
   techniques	
   to	
  mediate	
   the	
  
synthesis	
   of	
   polymeric	
   architectures	
   with	
   excellent	
   control	
   over	
   their	
   topology	
   and	
  
functionality.	
  These	
  synthetic	
  macromolecules	
  are	
  then	
  exploited	
  to	
  directly	
   form	
  functional	
  
materials,	
   or	
   associated	
   to	
   biopolymers	
   such	
   as	
   peptides	
   and	
   cellulose	
   to	
   form	
   natural	
   /	
  
synthetic	
  polymer	
  conjugates.	
  The	
  exploitation	
  of	
  these	
  well-­‐defined	
  macromolecules	
  for	
  the	
  
design	
   of	
   functional	
   nanostructured	
   materials	
   via	
   molecular	
   self-­‐assembly	
   and	
   self-­‐
organization	
  will	
  be	
  discussed,	
  with	
  examples	
  of	
  applications	
  in	
  the	
  material	
  and	
  biomedical	
  
fields.	
  	
  

  
Figure 1. Examples of soft nanoparticle, nanorods and nanotubes obtained fromt the self assembly of peptide-polymer 

conjugates. 
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