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Efficient design of strong interfaces by combining molecular simulation and materials
informatics ('Hitachi, Ltd) OTomio Iwasaki

Following the trend toward the needs of environmental and biological compatibility of
materials used in devices, various materials will be used in the future. Accordingly, many
different-materials interfaces will be formed in devices. So, we have developed a technology
for efficiently designing strong interfaces by use of molecular simulation and materials
informatics. This technology has been used to design strong interfaces between various
materials such as resins, metals, ceramics, and biomaterials. This technology was applied to
the design of metals with strong adhesion to polylactic acid (PLA), which is one of bio-based
resins for carbon neutrality, and Ni-8%Mn was found to have the strongest adhesion to PLA.
Next, ceramics with the strongest adhesion to DNA were designed, and a multilayer
(ZrO,/CaO/HfO,) was found the best. Furthermore, ceramics with the strongest adhesion to
peptides were designed, and Ca-9%NiO was found the best. Because these results were
confirmed by scratch testing, the materials informatics technology was considered effective.
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