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Kinetic Studies on RAFT Inverse-Suspension Smart Hydrogels 

Formation using a Tetra Detector Array 
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Temperature/pH slimuli-responsive hydrogel particles were synthesized using 

inverse-suspension polymerization in balch stirred reactor. Different water soluble CQ­

monomers were presenl in lhe initial mixture (namely N-isopropylacrylamide and 

acrylic acid) as well as crosslinkers with different lunctionalities (bi-, lri- and 

tetralunctional) so that their effect on the network crosslinking density could be seen. 

Different operaling conditions such as polymerization temperature (in lhe range 20 to 

70 °C), monomers dilution, neutralization and the inilial ratios 01 co-monomers and 

monomers/crosslinker were also tried. Classical Iree-radical polymerization (FRP) 

and RAFT polymerizalion (e.g. using 4-cyano-4-phenylcarbonothioylthio-pentanoic 

acid) were compared in arder to pul inlo evidence the impact 01 lhe polymerizalion 

mechanism on lhe hydrogel molecular archilecture. Sampling at different 

polymerizalion limes allowed lhe sludy 01 the kinetics 01 gel formalion through lhe 

analysis by SEC 01 the soluble phase. RI, LALLS, Intrinsic VisCQsity and UV signals 

were simultaneously measured using a tetra-detector array, thus yielding absolute 

molecular weight, branching factors, hydrodynamic radius and radius 01 gyration. The 

performance 01 hydrogel beads was assessed through drug delivery lests triggered 

by changes in the environmental temperature/pH. Aiming at the development ollools 

hopelully uselul for the design 01 such advanced materiais, a general kinetic 

approach (Chem. Eng. Sei. 2005, 60, 423) was used to carry out modeling studies 

including consideration 01 finite loop lormation reactions. 
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