Turning Materials Informatics into Real-World Solutions — A Startup Journey —

Mitsuru Irie!
I MI-6 Ltd.
(Email: irie@mi-6.co.jp)

Materials Informatics (MI) is emerging as a transformative methodology in materials research. By combining data-
driven modeling with experimental workflows, MI enables researchers to accelerate discovery and gain deeper insight
into the underlying structure—property relationships. Central approaches include efficient exploration of high-dimensional
design spaces, extraction of relevant features from spectroscopic or structural data, and adaptive experimental design.
These methods have already begun to shift the role of data in R&D—from retrospective analysis to proactive guidance.

While significant advances have been made on the algorithmic front, the practical impact of MI depends on how these
techniques are translated into real laboratory settings. Research challenges such as handling noisy observations, dealing
with failed experiments, modeling time-varying systems, and improving exploration strategies to avoid local optima
remain active areas of investigation [1-5]. At the same time, successful applications in domains like process optimization
have illustrated how MI can deliver tangible value when tailored to domain-specific constraints [6].

At MI-6 Ltd. [7], our aim is to create solutions that support materials researchers in making better decisions. Our ongoing
development of the miHub® platform [8] reflects this mission. Its design is informed by both theoretical insight and user
experience. Rather than implementing academic algorithms wholesale, we integrate the underlying ideas into workflows
that are interpretable, responsive, and aligned with how experiments are actually run.

Looking forward, we see great potential in combining computational planning with laboratory execution. This includes
not only automation of synthesis and evaluation, but also the creation of systems that keep scientists in the loop. Human-
in-the-loop architectures are essential for ensuring that algorithmic suggestions remain contextual, explainable, and
grounded in experimental realities.

Since co-founding MI-6, I have been leading solution development, business design, and organizational growth. Through
this experience, I have come to appreciate that sustainable innovation requires more than technical excellence. It also
demands strategic clarity, philosophical grounding, and a deep understanding of how people and organizations learn.
Having worked in both a large corporation and startups, I’ve observed how differently they approach growth and
adaptation. In a startup, building the right environment for sustainable progress is as important as the progress itself.
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