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Natural fibres such as Hibiscus sabdariffa have become 
popular in reinforcing polymers due to their high toughness 

and strength. The low specific gravity, low abrasion, nontoxicity, 
renewability, availability, and environmentally friendly 
characteristics have promoted its use in the reinforcement 
of polymers. Despite Hibiscus sabdariffa being versatile 
and abundant, there is limited evidence of its use in Dental 
Technology, specifically in the reinforcement of denture base 
acrylics. This paper examines the hardness and wear resistance 
of Hibiscus sabdariffa fibre reinforced poly (methyl methacrylate) 
(PMMA) denture bases. An experimental research design within a 
quantitative framework was used. Two sample groups of PMMA 
specimens were prepared namely, the control (without fibres) and 
the test (7.5 weight% fibres). There were 27 PMMA specimens 
in each sample group. The surface hardness of the PMMA 
specimens (n=17 per group) were measured using a Barcol 
Impressor (Model GYZJ-934-1 from Barber-Colman Company). 
The specific wear rate was measured using a pin-on-disc set-up 
under ambient conditions at 200 g (n=5 per group) and 500 g (n=5 
per group) fixed loads with a speed of 300 rpm for 60 seconds. 
Analysis of the results was obtained using a one-way ANOVA, an 
independent t-test and Mann Whitney test (p<0.05). While there 
were no significant differences in the hardness value (p<0.707) 
and the specific wear rate at 200 g load (p<0.156), the specific 
wear rate at 500 g load (p<0.044) between the two sample groups 
were significantly different. Results showed that mercerizing and 
pre-impregnating Hibiscus sabdariffa fibres potentially improves 
the wear resistance of PMMA denture bases, however, not the 
overall hardness. Using natural fibres to improve the mechanical 
properties of PMMA denture bases aligns with South Africa’s 
national development plan, specifically in terms of using natural 

resources to promote a greener and sustainable environment.
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