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The effect of exposed surface area of acetylsalicylic acid (ASA) powder on intrinsic 

dissolution rate (IDR) of compacts containing ASA-microcrystalline cellulose (MCC) mixtures 
was investigated by changing the particle size of ASA used and proportion of ASA to MCC. 
As suggested by the Noyes-Whitney equation (1897) on the rate of drug dissolution, 
ultraviolet (UV) imaging of ASA compact surface dissolution showed that IDR was 
dependent on the proportion of ASA present for up to 40 %, w/w ASA in the formulation. It 
was postulated that the increase in surface area of exposed ASA as the proportion of ASA 
increased led to higher surface concentrations of ASA and hence, higher IDR. The effect of 
particle size reduction of ASA on the IDR was marginal when compared to the effect of an 
increase in proportion of ASA to MCC. However, when the fraction of ASA was greater than 
40 %, plateauing of IDR was observed. This observation may be due to the achievement of 
saturation solubility of ASA at the stagnant diffusion layer around the surface of compact, at 
approximately 40 % ASA, as any further increase in the proportion of ASA failed to increase 
IDR further. Hence, the investigations into the shielding effects of insoluble additives on 
effective drug surface area to impact IDR should be cognizant of the potential deviation from 
the Noyes-Whitney model upon the achievement of saturation solubility of drug at the solid-
liquid interface of a formulation containing both drug and excipient. 


