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Bioactive and Hemocompatible PLA/Lignin Bio-Composites: Assessment of In-Vitro
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- In this study, acetylated soda lignin (ASL) and non-acetylated soda lignin (SL) were
extruded with PLA in different concentrations to fabricate antioxidant polylactic acid
(PLA)/lignin composites for potential biomedical applications. After lignin acetylation, good

compatibility was observed between PLA and lignin in SEM images.

- All the PLA/ASL composites displayed higher mechanical properties than PLA/SL
composites. PLA/ASLS displayed the highest mechanical properties with tensile strength of
57 MPa and elongation at break of 10%. PLA/SL15 and PLA/SL20 demonstrated superior
UV-blocking potential with UV transmittance less than 10%. Addition of ASL in PLA lead
to an increase in the hydrophobic character, with all the PLA/ASL displaying higher water

contact angle.

- Antioxidant test using DPPH assay showed that PLA/SL composites rendered superior
radical scavenging activity (RSA), with PLA/SL20 composites displaying an RSA of 80%.
Furthermore, in-vitro antioxidant activity and cytocompatibility were analyzed using human

colon cancer cells (HCT-15) and gastric epithelial cells (NCC-24).

- In-vitro antioxidant activity, evaluated by H,O, exposure was confirmed by a live/dead
assay. PLA/SL composites protected both types of cells from oxidative stress. In addition,
all PLA/SL and PLA/ASL composites promoted cell proliferation compared to PLA.
PLA/SL5 and PLA/SL10 displayed the highest cell proliferation of all composites.

- Lastly, all PLA/SL and PLA/ASL composites had a hemoglobin release less than 2%.
The antioxidant properties, cytocompatibility and hemocompatibility of lignin/PLA
demonstrated in our study indicate that these lignin/PLA composites possess the desirable

attributes for potential biomedical applications.
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