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In this research, intelligent polymeric materials possessing shape memory 
effects were developed from renewable resources. Bio-based benzoxazine resins 
were prepared from Mannich-like condensation of vanillin or eugenol, 
furfurylamine, and paraformaldehyde utilizing the solventless approach. Vanillin-
furfurylamine-containing polybenzoxazine (poly(V-fa)) and eugenol-
furfurylamine-containing polybenzoxazine (poly(E-fa)) exhibited good thermal 
properties and flame retardant properties. V-fa monomer could be 
copolymerized with epoxidized castor oil (ECO). The resulting copolymer could 
be deformed to a temporary shape and subsequently recovered to the original 
shape after exposing to thermal heating at 120°C. V-fa/ECO copolymer showed 
good shape memory performances with shape fixity of 98%, shape recovery 
ratio of 100%, and fast recovery time of 250 seconds under the bending load.
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