Machine learning transformations in drug discovery: a paradigm shift in development strategies

Authors  Siddhartha Roy
Publication date  2025/8/22

Book Drug Discovery and Telemedicine Through Artificial Intelligence, Computer Vision, and
loT

Pages 11-25
Publisher De Gruyter

Description  The pharmaceutical industry is undergoing a massive transformative revolution by the
integration of machine learning (ML) into drug discovery and development processes.
This paper provides a comprehensive overview of the paradigm shift brought about by
ML techniques, including predictive modeling, virtual screening, and de novo drug
design. The applications of ML in target identification, compound screening, and lead
optimization reveal its potential to significantly accelerate the drug development pipeline.
Innovative ML-driven approaches are reshaping preclinical and clinical tnials, leading to
more efficient trial designs, patient stratification, and treatment response prediction.
Moreover, advancements in explicable Al are addressing the interpretability concerns
associated with complex ML models and building trust among researchers and clinicians.

The paper investigates successful case studies, including Atomwise’s Ebola drug
discovery and DeepMind’s AlphaFold for protein folding, highlighting the tangible impact
of ML cn identifying new drug candidates. However, challenges such as limited data
availability, interpretability, ethical considerations, and integration with traditional
processes require collaborative efforts and strategic solutions to realize the full potential
of ML. ML promises accelerated drug development timelines, precision medicine
personalized to individual patient profiles, cost reduction through resource optimization,
and the emergence of a collaborative ecosystem involving pharmaceutical companies,
research institutions, and regulatory bodies. As ethical guidelines and regulatory
frameworks evolve, the role of ML in __.



