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Abstract 

Synthetic plastic waste pollution has become a global challenge in both land and aquatic habitat. 

Statistics showed that conventional plastic had exceeded 350 million tons per year globally, but only 

less than 10 % can be recycled and the remaining result in waste occupying landfills and ocean [1]. 

Plastic waste pollution has been projected to escalate to 12 billion tons by 2050, contributing to 15% 

of the global carbon budget [2]. Asia has an average of 121 million tons of plastic waste have been 
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reported each year till 2019 [3]. An average of approximately 1 million tons of plastic waste is 

generated in Malaysia annually. Researchers across the globe have extensively studied various types 

of biodegradable materials from both natural and synthetic based sources. Among these natural bio-

based biopolymers, macroalgae (e.g., seaweeds) has been of significant interest in recent years due to 

the several advantages over other terrestrial plants. Seaweeds can grow 30 times faster than the 

terrestrial plants for its cultivation. Seaweeds contain unique phycocolloids that enable them to form 

a gel but unfortunately, the hydrophilic nature of seaweed has been an obstacle to its advancement in 

applications. The hydrophilic nature of seaweed biopolymer can be significantly enhanced with 

physical, mechanical, and chemical methods. The physical technique using gamma irradiation 

confirmed the intermolecular bonding enhancement between the matrix and the filler which help to 

improve surface hydrophobicity. The enhancement on seaweed biopolymer properties also can be 

achieved via mechanical techniques through the addition of organic biofillers. Whilst, the chemical 

treatment using coupling agent treatment (e.g. silane) help to modify the hydroxyl functional group to 

reduce the hydrophilicity of seaweed biopolymer. In general, all these techniques enhance the tensile, 

thermal and water barrier properties of the film. This, in turn, extends the feasibility of using seaweed 

in special applications such as agricultural mulching, dry food, and non-food packaging. More studies 

including the application of seaweed in biomedical applications have been done extensively.  

Seaweed has been chosen due to its availability and biodegradability properties. This lecture first 

critically underlines the recent issues on conventional plastics, bio-based plastics and associated 

challenges of macroalgae-based materials. After that, this presentation highlighted the achievement of 

the research works that we have done to combat this issue with different modifications and process 

techniques. Conclusive evidence of processed materials and their potential application is adequately 

showcased.    
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