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The presence of oxygen during controlled/living radical polymerisation (CLRP) can be detrimental owing to its 

rapid quenching of carbon-centred radicals. As a result, CLRPs are typically performed after the removal of 

dissolved and atmospheric oxygen by nitrogen sparging or freeze-pump-thaw cycling. This requires specialist 

equipment and sealed reaction vessels, which can limit the scalability of CLRP particularly when considering 

high throughput polymer synthesis at low reaction volumes. Furthermore, improving the tolerance to oxygen in 

CLRP can significantly improve or expand the scope of polymer applications in surface modification, 

biomolecule functionalisation and (micro)flow chemistry 

by removing the need for deoxygenation processes.
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Furthermore, the development of such process can fast 

track the synthesis of polymer libraries.  

As a result, in recent years, there has been renewed 

interest in performing CLRP without the need to first 

apply physical deoxygenation techniques. Our team has 

focused on the development of photopolymerisation 

technique named photoinduced electron/energy transfer – 

reversible addition fragmentation chain transfer 

(PET-RAFT) polymerisation, which can convert oxygen 

into inactive species. The PET-RAFT process uses 

photoredox catalysts, including organo-dyes and metal based photoredox catalysts, and in the presence of a 

suitable reducing agent, polymerisations can be conducted in the presence of oxygen (or air) at microlitre 

volumes (> 10 µL) and at low concentration.
2
 These polymerisations proceed under mild conditions at room 

temperature in water or organic solvents, with excellent polymerisation control achievable even at molecular 

weights approaching 100 000 g/mol. These RAFT polymerisations are compatible with a range of monomer 

families and can be performed in microtiter well plates
3
 and even in discrete droplets.

4
 Using this platform, we 

demonstrate that the ability to perform multiple parallel polymerisations can greatly aid in the synthetic 

optimisation of polymeric architectures such as star polymers and self-assembled nanoparticles (spherical-, 

worm-micelles and vesicles).
5
 We have demonstrated the effectiveness of this fast throughput strategy via the 

rapid preparation of a library of anti-microbial polymers and test their antimicrobial activities against different 

gram-negative bacteria.
6
 Using this process, we have been able to rapidly prepare library of anti-microbial 

polymers and test their antimicrobial activities against different gram-negative bacteria. Interestingly, the 

anti-microbial activities can be affected by the monomer placement in the polymer chain as well as by the 

monomer structure and polymer composition. To improve anti-microbial activity, Nitric oxide donor molecules 

were conjugated to the polymer structure. Nitric oxide donors can release NO gas under specific conditions, 

which promotes the dispersion of bacterial biofilm. By combining NO and anti-microbial polymers, we can see 

synergetic anti-microbial activities against a range of different bacteria.  
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