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Abstract

The eco-friendly cushioning material made from natural rubber latex has been
developed to meet the needs of packaging users, particularly those conforming to
increasingly stringent trade regulations in European countries aimed at reducing
petroleum-based packaging materials. Initial prototype development results indicated
that the cushioning material’s performance for protecting fresh produce was comparable
to or slightly better than the petroleum-based commercially available cushioning
materials. However, the developed cushion was 14 times heavier and 6 times more
expensive than its commercial counterparts, respectively.

The objective of this project is to reduce the weight or density of the cushioning
material by at least three distinct levels by optimizing the fabrication techniques. This
includes adjusting the type of mixer and the aeration time during the foaming process.
It was found that using a stand mixer and increasing the aeration time from 2 minutes to
4 minutes reduced the weight of the cushioning material by up to 40%, with density
decreasing from 264.59 kg/m? to 162.34 kg/m3. Moreover, the foam cell morphology
changed with variations in mixer and processing time which significantly affected the
physical and mechanical properties of the natural rubber foam.

Performance tests, conducted by packing fresh fruits (guava) in simulated vibration
conditions to mimic real-world use, assessed the protective efficiency of the cushioning
material. The results showed that as the density of the cushioning material decreased,
its shock absorption capability also diminished. This was evidenced by an increase in the
cushioning coefficient and a corresponding rise in bruising area observed after simulated
packing tests.

Additional studies on user preferences and consumer surveys revealed that the
weight of the cushioning material is not a critical factor in product selection. Instead,
price, appearance, and eco-friendliness are the key factors influencing user decisions in

descending order of importance





