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Reactive water-soluble temperature-responsive copolymers were synthesized by RAFT copolymerization of cyclic N-vinylamides (N-vinylcaprolactam, N-vinylpiperidone and N-vinylpyrrolidone) with different functional monomers (methacrylic acid N-hydroxysuccinimide ester, pyridyldisulfide ethylmethacrylate, vinylamide, etc). The influence of different reaction parameters such as solvent type, temperature and chain transfer agent to initiator ratio were studied to optimize the polymerization conditions in order to obtain copolymers with variable chemical composition, controlled molecular weight and narrow polydispersity (PDI). 
Obtained water-soluble stimuli-responsive copolymers with reactive side groups can be used for the fabrication of nanogels with tunable size, crosslink density and chemical composition via crosslinking under precipitation conditions or in emulsion droplets using multifunctional amines or thiols as crosslinking agents.
Reactive copolymers bearing succinimide groups were grafted onto the surface of amine-modified silica nanoparticles forming functional core-shell colloids with controlled thickness of the polymer shell using impinging-jet reaction technology.
The ability of succinimide and pyridyldisulfide groups to react with primary amines and thiols in water at mild conditions can be used for fast coupling reactions with proteins via conjugation to lysine or cysteine residues and design of biohybrid colloids.
