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The compression of 2 representative pharmaceutical powders,

lactose and palmitic acid, has been carEied out over a range of

pressure and temperature from 0-200 MNm~ and from —20"to-+180°(where appropriate).
The pressure-density relationships of the tablets have been analysed by use of
the Heckel (1961) equation and their tensile strengths measured by means of a
flexure tester similar to that described by David & Augsburger (1974).

3g , 2.5cm diameter, flat-faced tablets were prepared using a hand operated
hydraulic press and then stored in a desiccator over silica gel at room temper-
ature for 24 hours., Triplicate samples were prepared.

The dimensions and weighf, of each tablet were recorded before calculating its
tensile strength T (MNm °) from the breaking load P {MN) by means of the equ-
ation 3pp!

T = ZBEQ where b' = distance between fulcrums, D = tablet diameter and
t = tablet thickness.
. . 1 _ _ Tablet density

The Heckel equation is: 1n r— pf = KP + A uwhere Pf = Particle density
K = constant = 1 (P = mean yield pressure), A = a constant, P = compressive
stress. 4
Fig.1 below illustrates plots of 1n TP Vs P for each material at 3 differ-
ent temperatures. f

Having calculated Py values from the slopes of these plots, it was possible to
plot these together with the corresponding tensile strength values vs.homologous
temperature, Th (Fig.2) (where T,_ = temperature of powder °K)
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in Fig.1 it can be seen how the slope of each plot increases with temperature
indicating a fall in yield pressure of the material; and in Fig.2 how this fall
is matched by a corresponding increase in tablet tensile strength.

The results show that the temperature of compression has a marked effect on the
ultimate mechanical strength of the tablet. This is due to increased interpart-
icular plastic deformation occurring as the yield pressure of the pouwder par-
ticles is reduced.
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