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Abstract: Drug discovery is a multifaceted process that transforms fundamental insights about
molecular targets into clinically effective therapies. This review outlines the continuum from target
identification and validation to preclinical optimization and subsequent clinical evaluation. We highlight
advances in computational modeling, high-throughput screening, and biomarker-guided approaches that
have accelerated early discovery and improved candidate selection. Key phases of clinical
development—ranging from first-in-human safety studies to pivotal efficacy trials—are examined with
attention to evolving regulatory frameworks and the integration of adaptive and platform trial designs.
Persistent challenges, including translational gaps, variable patient responses, and late-stage attrition,
are discussed alongside emerging solutions such as precision medicine and real-world evidence. By
tracing the journey from molecular mechanism to patient outcomes, this review underscores the
importance of collaborative innovation and rigorous evaluation in modern therapeutic development.
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