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Abstract  
Utilization of biodegradable thermoplastic polylactic acid (PLA) has restricted its 

widespread application because of the cost and brittle nature of materials. Therefore, this study 
focused on providing solutions to the brittle nature of PLA using a cost-effective and highly 
efficient filler material that could be assessed in abundance from agricultural industry. Firstly, 
different monomers were produced based on ultrafine fully vulcanized powdered natural rubber 
grafted methyl methacrylate monomer (UFPNR-g-PMMA) at various proportion. Secondly, 
the optimized UFPNR-g-PMMA powder was used as a toughening filler in the PLA matrix to 
produce the composite. Furthermore, flexural and impact strength tests were used to examine 
the toughening effects of the UFPNR-g-PMMA filler. The results recorded suggests that the 
aim of the study has been achieved considering that 3-4 and 2-3 folds improvements achieved 
with flexural strain and impact strength with the UFPNR-g-PMMA filler at 5-20 wt/wt%, 
respectively. Thermal stability of the PLA/UFPNR-g-PMMA composites has also improved 
drastically. The toughening performance exhibited by the UFPNR filler in the PLA matrix 
suggests its potential as an alternative material for 3D printing and packaging.  

 
 

Scheme I: Preparation of UFPNR and Fabrication of PLA composite 
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