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Abstract

This study aimed to develop a semi-automatic powder density tester for use in pharmaceutical education
and to evaluate the device's performance by comparing it with manual testing and a standard instrument. The
prototype was designed based on the operating principles of powder density testers in accordance with USP <616>,
using a motor system and crank mechanism to control tapping at a drop height of 14 millimeters. Performance
was evaluated in terms of testing duration and operational consistency by comparing the prototype with manual
testing and the standard instrument. Three reference powders Corn Starch, Lactose Monohydrate, and Talcum
were tested to compare tapped density values. Data were analyzed using mean, standard deviation, percent
relative standard deviation (%RSD), percent difference (%Difference), and statistical testing at a significance level
of 0.05. The results showed that the prototype had an average testing time of 1.49 + 0.02 minutes (%RSD = 1.0),
while manual testing took 4.54 + 0.29 minutes (%RSD = 6.4), and the standard instrument took 1.42 + 0.02 minutes
(%RSD = 1.4). The prototype was able to reduce testing time by 67.1% compared to manual testing. Regarding the
comparison of tapped density values for the reference powders, the values measured by the prototype and the
standard instrument showed no statistically significant difference (p > 0.05), with % Difference values of 1.00, 1.35,
and 1.12 for Corn Starch, Lactose Monohydrate, and Talcum, respectively, and an overall average of 1.16%. The
findings indicate that the prototype can produce test results comparable to those of the standard instrument while

also reducing testing time and increasing convenience for pharmaceutical education and instruction.
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