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ABSTRACT

The stability of four commercial brands of packaged paracetamol tablet formulations
stored at 25+1°C and 75+2% RH for a period of six months has been studied and the
effect of moisture on the degradation of paracetamol has been evaluated. PVC/PVDC/Al
foil and polycoated paper packagings offer maximum protection to paracetamol tablets
against moisture induced degradation. Moisture transmission of polymeric material
appears to decrease with an increase in drug concentration and hence a relatively slow
rate of degradation under controlled conditions.

INTRODUCTION

Drug substances in tablet formulations are susceptible to degradation by moisture, heat, light
and other stimuli (Wadke and Jacobson, 1980; Nakabayasbi et al., 1981; BP, 1993) and various
models have been proposed to predict the product-package shelf-life under specified storage
conditions (Liebe, 1990). Paracetamol tablets are sensitive to moisture (Koshy and Lach, 1961;
Connors et al., 1986; Amareshwar and Radha Kishan, 1999) and many deteriorate under adverse
storage conditions. Several studies have been conducted on the prediction of shelf-life and the
effect of temperature and humidity on the disintegration time, and hardness and friability of
packaged paracetamol tablet formulations (Ahmad and Shaikh, 1993, 1994a, 1994b, 1994c¢). The
object of this work is to study the effect of moisture on the stability of these formulations.

MATERIALS AND METHODS

The details of various brands of commercial packaged paracetamol tablet formulations (B,
200 mg; C, D and E, 500 mg) stored at 25+1°C and 75+2% RH in a Hot Pack climatic chamber
and the assay method used (B.P., 1993) have been described previously (Ahmad and Shaikh,
1993).

The moisture content of the packaged tablets was determined under the prevailing storage
conditions by subtracting the initial weight of the tablets from that of the stored material at various
time intervals. The determinations were performed in duplicate in all instance and the results were
averaged.

RESULTS AND DISCUSSION

Fig. 1 shows the moisture uptake of sample B (2.5%), C (1.2%), D (3.2%) and E (2.2%)
stored at 25+1°C and 75+2% RH for a period of six months. It appears that the sample B, C and E
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achieve the equilibrium moisture content (EMC) after about four months whereas sample D
continues to gain moisture up to six months. EMC is a function of the surrounding relative
humidity and may differ for various materials under the same conditions. These differences are
due to the manner in which the water is held by the material, for example, in fine capillary pores
or molecularly bound form (Lachman et al., 1986).
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Fig.1: Moisture content of paracetamol tablets (B-E) stored at 25°C and 75% RH.

The variations in moisture content of the samples B-E during storage may depend upon
several factors such as the moisture permeabilities of the packaging materials, physicochemical
properties of the dosage form and moisture sorption characteristics of disintegrating agents. It is
advisable to use packaging materials with low water vapour transmission rates. The rate of
moisture uptake, under controlled conditions, is a function of packaging material thickness (Khan
and Rhodes, 1975; Ahmad and Shaikh, 1994b, 1994c).

The stability of solid dosage forms at constant temperature is considered as a function of
EMC which, in turn, is dependant on relative humidity (Wang, 1985; Liebe, 1990). The quality of
packaging material would determine the moisture permeation to achieve EMC and hence, the rate
of degradation of the active ingredient in the tablet.

Fig. 2 shows the plots of moisture uptake versus paracetamol degradation for the samples B-E
indicating that a relationship exists between the moisture content of tablets and the rate of
degradation of paracetamol. After the initial phase an EMC is achieved and the drug continues to
degrade steadily under specified storage conditions.

Sample B (200 mg) shows maximum degradation of paracetamol up to the extent of 7.3%
whereas sample C, D and F (500 mg) show 4.5%, 5.0% and 4.4% degradation, respectively, on
storage for six months. The values are in accordance with the shelf-lives of tablets determined
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under the same storage conditions (Ahmad and Shaikh, 1993) and reflect the influence of moisture
transmission characteristics of the packaging material (Liebe, 1990) on paracetamol degradation in
the samples. It may be concluded from the present study that the packaging material of sample C
(polycoated paper) and sample E (PVC/PVDC/AL foil) offer maximum protection to paracetamol
tablets against moisture induced degradation. Moisture vapour transmission of polymeric material
used in packaging appears to decrease with an increase in drug concentration and hence a
relatively slow rate of degradation under controlled conditions. A Kinetic model to predict the
effect of moisture and heat on the aging of packaged tablets has been proposed (Nakabayashi et
al., 1981).
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Fig. 2: Dependence of paracetamol degradation on moisture content of tablets (B-E).

In view of the fact that the formulation characteristics of the individual samples and the
moisture permeability and thickness of the packaging material are not known, it would not be
appropriate to draw definite conclusions as to the effect of moisture on the stability of paracetamol
tablets. However, the present study provides a general correlation between the moisture content of
tablets and paracetamol degradation (%) for a particular packaging material under specified
storage conditions.
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