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Abstract

Development of a Semi-Automatic Encapsulation Particle Production Device for Teaching and Learning.
This study aimed to develop a semi-automatic encapsulation particle production device for teaching and learning
purposes, to evaluate its operational performance, and to investigate the physical properties of the encapsulated
particles produced. The device was constructed primarily from recycled materials and components salvaged from
damaged or obsolete scientific instruments, with the objective of reducing the budgetary constraints associated
with purchasing commercial scientific equipment. The research process consisted of device design, material
procurement, structural assembly, and performance evaluation. The results demonstrated that the mean particle
sizes of encapsulated particles prepared manually, using the fabricated semi-automatic device, and using a
commercially available encapsulation system were 2,430.08 + 140.86 pm, 1,951.33 + 116.60 ym, and 1,917.24 =
34.71 pm, respectively. The encapsulated particles produced by the fabricated device exhibited physical
characteristics, including particle shape and size, that were comparable to those produced by the commercial
encapsulation system, with no statistically significant differences (p-value = 0.653). These findings indicate that the
developed semi-automatic device can effectively control the particle production process and produce
encapsulated particles of acceptable quality that are consistent with commercial standards. Therefore, the device

is suitable for use as a cost-effective teaching and learning tool in pharmaceutical and related laboratory education.
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