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We synthesized a thermoresponsive graft-copolymer consisting of
vinylmethylether-maleic acid copolymer(VEMA) backbone and UCST-type thermoresponsive poly
(sulfobetaine methacrylate)(PSBMA) side chains. The UCST of the graft copolymers was influenced by
the grafting and polymerization degree of the PSBMA side chains. Below the UCST, the
graft-copolymers formed micelle-like aggregates with a PSBMA core and a VEMAC outer layer. Trypsin
as a model enzyme was successfully immobilized onto the aggregates via a multi-point attachment with

VEMA. The resultant trypsin-immobilized particles are then in solution for use above the UCST.
Furthermore, by lowering the solution temperature below the UCST, the conjugates can be easily
collected from the reaction mixture as precipitates to use again.
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P39 G45-P3 : G15-P31, ®:G15-P58, a: G15-P71
130-230nm
5 1 G45-P33, ®: G45-P55, A: G45-P71
PSBMA-g-VEMA
PSBMA-g-VEMA UCST
polymer UCST (°C)* g-potential (mV)* diameter (nm)* PDI***
PSBMA homopolymer 44.0 — — —
G15-P31 19.0 -17.8 — —
G15-P58 245 -15.3 136.2 0.212
G15-P71 26.0 -14.0 189.5 0.093
G25-P39 20.6 -10.3 153.5 0.160
G25-P57 29.6 -13.3 — —
G25-P71 38.0 -10.5 — —
G45-P33 27.4 -16.8 223.0 0.216
G45-P55 32.2 -12.3 — —
G45-P71 43.0 -10.4 — —

*Measurement at 5 °C, **PDI : Polydispersity index
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*The protease activity of unmodified trypsin was measured at 37 °C.
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