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Abstract

Diabetes mellitus, a chronic disease characterized by glucose metabolism disorders, has become a major global public health
challenge. Traditional drug development methods, marked by lengthy cycles, high costs, and low success rates, have constrained
pharmaceutical innovation in diabetes treatment. The application of artificial intelligence (Al) has opened new pathways for drug
molecule design. Through deep learning, molecular generative models, virtual screening, and multi-omics data integration, Al can
significantly enhance the efficiency and accuracy of new drug development. This paper reviews key Al technologies in drug design,
explores their synergistic roles in target discovery, lead compound screening, pharmacological evaluation, and preclinical research,
and proposes an “Al + multi-omics + high-throughput experimentation” intelligent R&D model. It analyzes the technical and ethical
challenges in Al-driven drug development, providing insights for establishing an efficient and intelligent new drug innovation system.
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