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assessing drug safety by identifying potential toxic metabolites and 
elucidating mechanisms of drug-induced toxicity. Through metabolic 
profiling, researchers can detect early signs of adverse reactions, 
allowing for timely intervention and modification of drug formulations. 
This proactive approach to safety assessment helps in minimizing risks 
and improving the overall safety profile of new drugs [9].

Facilitating drug repurposing: Metabolomic data can also aid 
in drug repurposing by uncovering new therapeutic uses for existing 
drugs. By analyzing the metabolic effects of drugs in various disease 
contexts, researchers can identify novel applications for drugs that 
were initially developed for other indications. This approach can 
significantly shorten development timelines and reduce costs, making 
it a valuable strategy in therapeutic innovation.

Challenges and future directions: Despite its potential, 
metabolomics faces several challenges, including the complexity of 
metabolic networks, variability in metabolic profiles among individuals, 
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