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ABSTRACT

The main focus of this study, “Compression - Force Measurement of Rotary
Tabletting Machine”, is to design and build a compression force measurement system
suitable for installation on an industrial rotary tablet press so that retrofitted machines
can be used for both research and industrial tablet compression. Compression force
measurement is not a feature commonly available on rotary tablet presses; it is
presently only offered on very expensive and high capacity tablet presses from
Europe. Due to their expensive price and high capacity, only few rotary tablet presses
with force measurement are in use in Thailand. Compression force, however, is a very
important parameter that determines the properties of tablets. Should force
measurement be undertaken on existing rotary tablet presses used in the Thai
pharmaceutical industry, such would help this to increase its product quality.

Two rotary tablet presses, namely the Manesty B3B and the Narong NRIR
13D were selected for further investigation. The two machines have different basic
design especially at the lower compression roller’s eyebolt where load cells are to be
installed, and use different types of punches. An industrial load cell from HBM,

Germany, was selected as force transducer. It was installed at the eyebolt of the lower



compression rollers of both presses. A bridge amplifier, an analog to digital converter,
and a microcontroller from ELZET, Germany, were used in this study to measure the
compression force. The average compression force was displayed on a 4 digit LED
display. The program used in the microcontroller was developed using C language. A
method of load cell calibration was developed based on a comparison of calibrated
load cell, placed between upper and lower punches, with the load cell installed at the
eyebolt when a static force was applied on the punches. The calibration method was
performed at the installation site during the initial setup or yearly calibration, in
accordance with the GMP regulation of the Thai FDA.

Microcrystalline cellulose, Comprecel®, and lactose, SuperTab SD® were used
to test of the two retrofitted rotary tablet presses by running the machines with a full
set of punches and dies at normal production speed of 400 tablet per minute. Sample
tablets were collected at different compression forces. Changes of thickness and
hardness of the tablets due to compression force were studied as well.

Studies of the properties of the tablets, compressed with the same condition
used in the pharmaceutical industry, gave results similar to work undertaken by other
researchers prior to this study. It showed that the compression force measurement
system designed in this study could be used indeed for industrial application and
research work. The study also revealed that the system could be installed on different
machine designs thus proving its versatility. The major key to success of this study
for industrial application was the selection of the components for the system. Instead
of tailor made components, all equipment and components selected in this study were
all standard industrial products or parts designed with completed drawing details so
that these could be replaced or reproduced easily in case of damage or wear and tear
out. Thus it may be stated that the results of this study can be easily reproduced for

future commercial application.
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