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Considerable attention has been given to the 
study of accelerated aging of tablets. The changes 
in the tablet disintegration time (Lausier et al., 
1977), dissolution rate (Chowhand and Palagyi, 
1978), and hardness (Bhatia and Shotton, 1979) 
have all been reported during aging. Compressed 
tablets have a certain 'structure' which determines 
its ability to release the drug and disintegrate 
itself. Alterations in this 'structure' of the tablet 
during aging is expected to alter its polarisability 
and hence the dielectric constant (DEC). DEC has 
been the useful parameter in predicting the changes 
occurring in microcapsules (Labhasetwar et al., 
1988) and emulsions (Reddy and Dorle, 1984) 
during aging. 

In the present study salicylic acid and aspirin 
acted as the model drugs due to their crystalline 
nature and easy compressibility. Accurately 
weighed (500 mg, 53 -104 / tm  in size) dry powder 
was fed to the die and compressed between two 
stainless steel pellets using a hydraulic press at a 
pressure of 2 tons applied for 30 s. These com- 
pacts were stored in an oven at 45 _+ 1°C and 20% 
RH. At regular time intervals, compacts were 
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withdrawn and cooled in a desiccator to room 
temperature (27 + I°C) .  DEC of the compacts 
was measured with a Q-meter (model E 9-4, N-554, 
U.S.S.R.) at a frequency of 10 Mc/s .  In vitro 
dissolution study was carried out in distilled water 
using the standard dissolution rate apparatus USP 
model XVIII, supplied by Campbell Electronics. 

Fig. 1 depicts the changes in the DEC of the 
compacts during aging. The initial rapid increase 
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Fig. 1. Dielectric constant of salicylic acid and aspirin com- 
pacts during aging, o, salicylic acid; O, aspirin. The values are 

means of DEC of 10 compacts. 

0378-5173/88/$03.50 © 1988 Elsevier Science Publishers B.V. (Biomedical Division) 



262 

115 

110 

105 

100 
i i i 

10 20 30 40 

T IME ( D A Y S )  

Fig. 2. In vitro dissolution (ts0) of salicylic acid and aspirin 
compacts during aging. ©, salicyclic acid; e, aspirin. The 

values are means of 5 determinations. 
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Fig. 3. Correlation between dielectric constant and ts0. ©, 
salicylic acid, r = 0.997; e, aspirin, r = 0.9674. 

in the D E C  was fo l lowed by  a g radua l  change.  
Ag ing  could  lead  to the in te rpa r t i cu la te  bond ing  
in the presence  of  a l i t t le  mois tu re  associa ted  with 
the compac t s .  This  enhances  the po la r i sa t ion  and 
in turn  the D E C  of  the  compacts .  The  ini t ial  rap id  
increase  in D E C  is a t t r i bu ted  to more  in te rpar -  
t icula te  b o n d i n g  dur ing  the ini t ia l  s torage per iod.  
The  ts0 values  of  the compac t s  subs tan t i a te  this 
a rgument  very well (Fig.  2). F o r m a t i o n  of struc- 
ture with f i rm b o n d s  is expected  to resist  the 
d isso lu t ion  in d i rec t  re la t ion  to the extent  of  b o n d  
format ion .  A l inear  re la t ionsh ip  was observed  be- 
tween the D E C  and  ts0 (Fig.  3). In  the case of 
aspir in ,  f o rma t ion  of  smal l  quant i t ies  of  sal icylic 
acid  dur ing  aging canno t  be  ruled out. However ,  
its con t r i bu t ion  towards  the total  change  in the 
D E C  will be  negligible.  I t  therefore  appea r s  rea- 
sonable  to bel ieve tha t  D E C  could  prove  a useful  
p a r a m e t e r  in p red ic t ing  changes  occurr ing  in com- 
pressed  table ts  and  compac t s  dur ing  aging. 
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