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Abstract
In the pharmaceutical industry; ensuring product quality is of paramount importance to guarantee the safety and 

efficacy of medications. Advanced analytics has emerged as a powerful tool to enhance pharmaceutical quality by 
enabling comprehensive analysis of complex data generated throughout the drug development and manufacturing 
processes. This abstract explores how advanced analytics techniques such as machine learning; artificial intelligence; 
and big data analytics are being utilized to optimize various aspects of pharmaceutical quality assurance; including 
process optimization; formulation development; and regulatory compliance. By harnessing the insights gleaned 
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analysis of formulation parameters, process variables, and product 
attributes. By modeling the relationship between input variables and 
CQAs, pharmaceutical scientists can optimize formulation designs, 
establish robust manufacturing processes, and ensure product quality 
consistency. Furthermore, predictive modeling techniques can assess 
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