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Abstract 

The increased awareness in sustainable development and circular economy concept leads to growing interests in 
utilizing bio-based degradable polymers, especially poly(lactic acid) (PLA). Although PLA has excellent mechanical 
properties, its brittleness, low heat stability and lack of functionality limit its use in certain applications. In this work, 
functional biopolymers have been synthesized by introducing various groups, such as vinyls, hydroxyls and amides to the 
structures of poly(lactic acid-co-glycidyl methacrylate) (PLA-co-GMA) copolymer. PLA-co-GMA was synthesized via 
a ring-opening polymerization using Tin octoate as a catalyst.  The copolymers were further modified and fabricated to 
obtain unique architectures and functionalities, e.g. polymeric hollow micro-/nano-beads, and polymeric materials with 
desirable absorbability and thermo-responsive properties. The hallow beads were prepared by a suspension crosslinking 
or phase inversion emulsification (PIE) of PLA-co-GMA, whose properties are tunable by varying the copolymer 
contents, temperature and time of the reaction. Absorbable PLA copolymers were prepared by radical grafting of 
polyacrylamide (PAM) onto (PLA-co-GMA)-b-PEG backbone. The materials show a remarkable increase in the water 
uptake capacity of up to 1300%. The gel strength at a frequency of 0.1 Hz was drastically improved to 46.3 MPa. In 
addition, thermo-responsive materials were achieved by grafting poly(N‐isopropylacrylamide‐co‐hydroxyethyl 
methacrylate) (P(NIPAM-co-HEMA)) onto PLA-co-GMA backbone. The resulting copolymers show a lower critical 
solution temperature (LCST) in a range of 28-30.5 C, which was increased with an increase in the NIPAAm feeding 
content, starting from 80% weight feeding. The equilibrium swelling behavior of P(LLA-co-GMA) g-P(NIPAAm-co-
HEMA) was optimized at 10% feeding of the copolymer with a NIPAAm : HEMA ratio of 16:1. The highest equilibrium 
swelling was obtained at 1200%.  These functional copolymeric materials have high potential for use in various fields, 
especially cosmetic and biomedical applications.  
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