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Fig. S1. Titration curve for 5 ml of 1M DL-lactic acid with nMH, nGTMH, and 

nGFMH.
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Fig. S2. (A-D) AFM images of each PLLA composite and (E) graphs of their root 

mean squared (RMS) surface roughness values from the 10 10  scan size ×   𝜇𝑚2

(*p<0.05, ***p<0.001 vs PLLA, #p<0.05, and ###p<0.001 vs. PLLA/nMH).
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Fig. S3 Photographs of unmodified nMH and surface modified nMH in ethanol 

for different time, at 1% concentration.
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Table S1. Thermal properties of PLLA-based composites at 20 phr

Sample Tg ( )℃ Tc ( )℃ Tm ( )℃

PLLA 52.1 104.2 172.9

nMH 53.4 85.3 173.6

nGTMH 54.8 85.4 175.2

nGFMH 57.1 85.3 174.8

*Tg, Tc and Tm represent the glass transition temperature, crystallization 
temperature and melting temperature by DSC, respectively.
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