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Abstract

In pharmaceuticals, content uniformity is crucial for low dose solid dosage forms such as tablets. In order for a batch of tablets to pass the U.S. Pharmacopoeia content uniformity test, the drug content of each tablet should be within 15% of the nominal value for 10 samples and the RSD (%) should be below 6%. A uniform blend is required to obtain a good tablet. However, it is a great challenge for a blend with fine drug particles to pass the content uniformity test since these fine particles easily form agglomerates due to strong van der Waals forces between them which can cause poor flowability and segregation, leading to poor content uniformity. Our previous studies indicate that dry coating can efficiently decrease the cohesive force between drug particles and aid in de-agglomeration, thereby improving the flowability of cohesive powders. In this work, a model drug micronized acetaminophen (mAPAP, ~10µm) is dry coated with nanosized silica in a resonant acoustic mixer (RAM). The effect of coating such fine drug particles on content uniformity was studied for various API loadings. 5%, 10%, 36.5% and 100% theoretical surface area coverage (SAC) silica coated mAPAP was prepared and later mixed with a commonly used excipient, Avicel PH102, correspondingly to produce 3% and 5% API loading blends. For each API loading, five blends, including a mixture of only mAPAP and Avicel 102 (no silica) and a mixture of silica added as a separate excipient with amount matching the four SAC (silica added), were prepared and compared with blends with coated mAPAP (silica coated). An assay test was performed for each blend. Results showed that for each API loading, dry coating mAPAP with sufficient SAC could significantly decrease the RSD and improve content uniformity, longer mixing time was required to distribute the coated mAPAP over Avicel 102 for lower lose blends, and RSD lower than 6% could be obtained by tailoring surface properties with varying SAC. Therefore, the dry coating method could be used to prepare uniform blends with low dose fine drug, which can be directly incorporated into the direct compression method to make tablets. 


