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Transporting drugs across the blood-brain barrier through information technology
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Recent breakthroughs in artificial intelligence have rapidly heightened the
importance of in silico analysis in drug discovery. Yet, compared with pharmaceutical development,
the use of information technology in drug-delivery systems (DDS) remains limited. This study sought
to establish a foundational platform that combines machine learning (ML) with molecular simulation
to rationally design nanocarriers aimed at brain delivery. Over four years, we created a simulation
pipeline that replicates interactions among polymers and RNA used in real DDS applications and
validated its reliability through feedback from experimental data. Furthermore, we assembled a
prototype automated workflow and a database of more than 600 physicochemical-property records,

laying the groundwork for smoothly transitioning to ML-based predictive modeling and optimal
nanocarrier design.
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