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Self-driving Lab and Polymer Informatics in Polymer Material Development
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Al and IoT Revolutionizing Material Discovery

The integration of Al and [oT-enabled systems is transforming material discovery through Self-
Driving Labs (SDL), a group of autonomous experimental systems. Over the past five years,
SDLs have rapidly spread across various material fields, driven by the rise of materials
informatics (MI). These labs address the need for comprehensive evaluation of physical
properties and material performance, which are constantly evolving. Our SDL employs an agile
development approach, combining diverse Al tools and services without rigid technical
specifications. Leveraging NIMS’s “DICE” platform, which provides electronic lab notebooks,
data analysis Al IoT tools, and data servers, we accelerate system development and enhance
flexibility. Traditional material evaluation required significant time, effort, and craftsmanship,
hindering high-throughput development. To overcome this, we developed MI-driven
automated systems, enabling the evaluation of over 10,000 samples annually. This has led to
advancements in adhesive materials, superhydrophobic surfaces, and gradient materials
combining multiple properties. In this presentation, I will share recent developments and case
studies demonstrating the effectiveness of SDLs and MI tools in creating innovative materials.
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