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Abstract

This research aims to evaluate the suitable conditions of artificial bone production using
hydroxyapatite-carboxymethyl cellulose and poly (methyl methacrylate) composite with
experimental technique. The methods were carried out by casting forming technique using bovine
bone as the composite polymer. The ratios of hydroxyapatite-carboxymethyl cellulose—poly
(methyl methacrylate) composite to time and temperature of polymerization were studied by
tensile strength, compressive strength and porosity analysis. The results showed that the mixing
ratios of hydroxyapatite-carboxymethyl cellulose and poly (methyl methacrylate) composite are
15, 80, and 5 percent weight by weight and polymerization times and temperatures of 20 minutes
at 100 °C are the appropriate conditions for the mechanical properties of compact bone substitute
materials. At these conditions, the specimen can achieve the optimum tensile strength value of
33.33 MPa, compression strength value of 81.02 MPa, and porosity range of 4-6%. However,
mathematic equations from fuzzy multi-response surface technique can achieve the optimum
tensile strength value of 34.17 MPa, compression strength value of 90.47 MPa, and composite
desirability value of 1.0000. It was found that the time and temperature of polymerization is 20

minutes and 115.5 °C, respectively.



