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Fabrication and Performance of PLA/PCL/HL560 Bio-based Medical Biodegradable Composite
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Abstract : Polylactic acid (PLA) was modified with hydrophilic agent HL560 and polycaprolactone (PCL). The changes of
performances of PLA before and after adding HL560 were studied and the influences of PCL content variations on mechanical prop-
erties, processing properties, thermal behavior, hydrophilicity and degradation behavior were explored. The results show that, com-
pared with pure PLA, the flexural modulus of modified material with 15wt% PCL and 5wt% HL560 increases by 46.1%, the elon-
gation at break and notched impact strength of the modified material with 30wt% PCL and 5wt% HL560 increases by 240.7% and
250%, respectively, and the water contact angle of the modified material with 20wt% PCL and 5wt% HLS560 is decreased by 21.6°.
The degradation behavior of alkaline solution shows that the degradation rate of HL560 modified PLA material increases greatly, and
the weight loss ratio is 62.2% after 8 days of degradation. After adding PCL, the degree of degradation of the modified material is
reduced, but the degradation rates are all significantly higher than that of pure PLA. The internal disintegration and degradation of the
modified material is prioritized for PCL. The blending of PLA and HL560 inhibits the crystallization of HL560 and promote the crys-
tallization of PLA. After the introduction of PCL, the cool crystallization temperature of the PLA phase shifts to the high temperature
direction, and the crystallization is suppressed. The fabrication of PLA/PCL/HL560 modified materials provides a foundation for its
application in medical fields such as ureteral stents.

Keywords : polylactic acid ; polycaprolactone ; hydrophilic agent HL560 ; mechanical property ; degradation behavior ; hy-
drophilicity
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