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Tensile Strength Variation of Binary Tablets Produced by Planetary Ball Milling
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Dept. of Fine Chemistry & New Material, Sangji University, 660 Woosan-dong, Wonju-si, Kangwon-do 220-702, Korea
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ABSTRACTS - Planetary ball mill was used to decrease and control the particle size of excipients. The effects of the
weight of sample and the revolution number of mill, and grinding time on the particle size of the ground sample were ana-
lyzed by response surface methodology. The optimum conditions for the milling of microcrystalline cellulose were 38.82 g
of the weight of sample and 259 rpm of the revolution number of mill, and 45 minutes of grinding time. The predicted value
of the particle size at the these conditions was 19.02 um, of which the experimental value at the similar conditions was

18.68 um.

The tensile strength of tablets of single-component powders, such as microcrystalline cellulose, hydroxypropylmethyl cel-
lulose and starch, binary mixtures and ground binary mixtures of these powder were measured at various relative densities.
It was found that the logarithm of the tensile strength of the tablets was proportional to the relative density. A simple model,
based upon Ryshkewitch-Duckworth equation that was originally proposed for porous materials, has been developed in
order to predict the relationship between the tensile strength and relative density of ground binary tablets based on the prop-
erties of the constituent single-component powders. The validity of the model has been verified with experimental results
for ground binary mixtures. It has demonstrated that this model can well predict the tensile strength of ground binary mix-
tures based upon the properties of single-component powders, such as true density, and the compositions. When the tensile
strength of the mixture of microcrystalline cellulose - hydroxypropylmethyl cellulose (90:10) and the ground mixture of
them were compared, the tensile strength of the ground mixture decreased widely from 45.3 to 5.6% compared to the mix-
ture in case the relative density of tablets was in the range of 0.7~0.9. When the tensile strength of the mixture of micro-
crystalline cellulose - starch (80:20) and the ground mixture of them were compared, the tensile strength of the ground
mixture decreased widely from 31.0 to 11.6% compared to the mixture in case the relative density of tablets was in the range

of 0.7~0.9.

Key words — Tensile strength, Binary tablets, Plenetary milling, Response surface analysis, Relative density
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Table I-Particle Size of Ground Products of Microcrystalline
Cellulose

particle size (um)
27.784
42.698
22.842
27.070
-1 34.492
28.943
-1 22.141
1 19.254
25.725
21.385
-1 36.820
1 35.116
0 24.971
0 25.453
0 25.239

X X2 X3

S O O O O O = o=

0

x; ; mass of sample
X ; revolution number of mill
X3 ; grinding time
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Figure 2-The variation of tensile strength with relative density for
binary mixtures and ground binary mixture. (a) Binary mixture and
ground binary mixture of MCC and HPMC. (b) Binary mixture and
ground binary mixture of MCC and starch,
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