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Due to its identical structure with the natural bone which leads to good
compatibility or bioactivity with the human organism, hydroxyapatite, a kind of
bioceramics, provides versatility in medical applications as implants or coating on
prostheses e.g. artificial eyeballs, bone cements, dental implants, and hip
endoprosthescs. The production of high quality hydroxyapatite with proper characteristics

for each application, consequently, becomes considerably essential.

Hence, the objective of this research was to design and set up the automation
system for hydroxyapatite production which comprised the hardware system and the
software with controlling system. The hardware system was composed of temperature, pH
and additional rate regulating system. The software with controlling system, on the other
hand, was applied using a PLC device to control the production sequence together with
the computer program designed and created for users to regulate and monitor the process
parameiers. After having been set up, the automation system designed was tested for
producing hydroxyapatite. The synthetic hydroxyapatite powder was characterized using
X-ray diffraction (XRD) and Fourier transform infrared spectrcscopy (FT-IR). Furthermore,
the particle size distribution was delermined using the particle size laser analyzer (PSLA),

while the morphclogy was performed using the scanning electron microscope (SEM).

The automated production system revealed that (1) the figures of production
efficiency were roughly 10% higher than those of the manual production; (2) considering
the 1% lower errors, the temperature, pH, and additional rate were effectively regulated;
(3) the powder produced indicated hydroxyapatite's characteristics; in addition, the phase
composition and crystallinity were adjustable by variations in the processing factors; and
(4) the probiem owing to hazardous ammonia fume was eliminated. In summary, the
automation system for hydroxyapatite production is evidently advantageous in production

efficiency, factor control effectiveness, high capacity support, and safety for operators.



