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Prediction of optical properties and optimization of manufacturing conditions for glass-
ceramics products with machine learning ('School of Science and Technology ,Meiji University,
2GC Corporation) OMakoto Takeuchi', Yusuke Hokii*, Shigenori Akiyama?® Takuya Sato?,
Hiromasa Kaneko'

The optical properties of dental glass ceramics depend on the crystallization temperatures
during manufacturing process. Traditionally, these temperatures were determined empirically,
leading to product losses. In this study, machine learning was used to model the relationship
between manufacturing conditions and optical properties, and optimal manufacturing
conditions were designed through inverse analysis. Products manufactured under these
conditions demonstrated excellent quality.

Keywords : glass ceramics ; manufacturing condition ; optical properties ; machine learning
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Construction of co-crystal prediction model using machine learning and design of cofomer by the model
(!School of Science and Technology, Meiji University) OManato Takeuchi,' Hiromasa Kaneko,'

Although co-crystallization of active pharmaceutical ingredients (APIs) in combination with coformer
is an effective means of improving API solubility and bioavailability, the design of coformer is time-
consuming and costly. Therefore, in this study, we utilized machine learning to construct a model that
predicts co-crystal formation by using molecular descriptors related to intermolecular interactions, which
are important in co-crystalization, as the main explanatory variables. Furthermore, by inverse analysis
of this model, we developed a method to efficiently design co-crystallizers for arbitrary APIs.
Keywords : machine learning; co-crystal; coformer; active pharmaceutical ingredient
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descriptor
geometric )
ECFP6 o-profile HSP combined
desc.
accuracy 0.775 0.737 0.688 0.723 0.778
F1 score 0.770 0.731 0.679 0.717 0.774

1) COSMO-RS: a novel and efficient method for the a priori prediction of thermophysical data of liquids.
AKlamt , F.Eckert , Fluid Phase Equilibria. 2000, 172(1) , 43-72
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Construction and Advance of Performance Prediction Models for Organic Cathode Active
Materials of Lithium-Ion Battery (‘Fac. of Sci. and Tech., Keio Univ., *Grad. Sch. of Sys. and
Info. Eng., Univ. of Tsukuba, *SoftBank Corp.) O Rika Yamamoto', Yasuhiko Igarashi?,
Shunltaro Miyakawa3, Taisei Sakata®, Shino Yoshizaki®, Takaya Saito®, Hiroaki Imai', Yuya
Oaki

Organic energy storage has attracted much interest to save resources and achieve higher
energy density. Our group has reported the performance prediction models for organic cathode
active materials of lithium-ion battery based on the small data using sparse modeling combined
with the chemical insights. In the present work, the improved prediction models for the
performances, such as capacity, potential, and energy density, were constructed with the
addition of the training data. The validity of the descriptors and accuracy of the predictors were
studied by data-scientific manner.

Keywords : materials informatics; lithium-ion battery; organic cathode active materials,;
machine learning, sparse modeling
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1) K. Sakano, Y. Igarashi, Y. Oaki et al. ACS Appl. Energy Mater. ETLOTHIE L FEH
2022, 5, 2, 2074-2082 fEDBALR.
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Accurate Prediction of Assembled Structures of Organic Semiconductors Using Machine
Learning and Molecular Simulation (‘Graduate School of Science, Kitasato University,
’Graduate School of Frontier Sciences, University of Tokyo, SNIMS, *CREST, JST, °School of
Materials and Chemical Technology, Institute of Science Tokyo °School of Frontier Engineering,
’KISTEC) OTakuya Seki,' Yudai Shinozaki,' Shunsuke Sato,' Ryosuke Ito,' Jun Takeya,>* *
Toshihiro Okamoto,* > Go Watanabe! * &7

The performance of organic semiconductors (OSCs) is significantly influenced by their crystal
structures. Traditionally, molecular design has depended on the expertise and intuition of the
researchers and does not make effectively use of computational methods. In this study, we
introduce a machine learning model that can predict whether a molecule will form a
herringbone (HB) packing structure. Furthermore, the combination of molecular simulations
with the machine learning model has the potential to predict the crystal structure of OSCs. Our
model, trained on the crystal structures of 210 previously reported OSC molecules and utilizing
MACCS keys molecular descriptor with the LightGBM algorithm, achieved an accuracy of
91.0%. Analysis of SHAP values revealed key substructures that contribute to the formation of
HB packing. By combining of this machine learning model with a novel crystal structure
prediction method based on molecular simulations, it was possible to determine the crystal
structures of a molecule.

Keywords : Crystal Structure Prediction; Machine Learning, Molecular Dynamics; Organic
Semiconductor
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1) T. Seki, G. Watanabe et al., ChemRxiv (2024).
2) JE 5 i, KEBH 2024-004296, 2022-0628.
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Design of extraction solvents with high gold extractability and low water solubility useful for
gold separation and recovery by machine learning ('School of Science and Technology, Meiji
University, *Faculty of Engineering, University of Miyazaki) O Takuto Tsunemi,' Tatsuya
Oshima,? Hiromasa Kaneko!

Dibutyl carbitol (DBC) shows high extractability for gold (Au(Ill)) and has been used
industrially as the extracting solvent. However, water solubility of DBC is 3 g/dm?, which is
disadvantageous in leak of the solvent into the aqueous phase.” Therefore, it is necessary to
design extracting solvents with high Au(Ill) extractability and less solubility in water. The
authors constructed models y=f(x) to predict the extraction and water solubility y from the
molecular descriptor x of the chemical structure using the Au(Ill) extractability and water
solubility of various solvents. Inverse analysis of these models was performed to design
solvents suitable for Au(IIl) extraction.

Keywords : Machine Learning; Materials Informatics; Solvent Extraction; Organic Solvent;
Gold
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1) Au(III) extraction using ketone compounds with physical properties superior to current commercial
extractants. T. Oshima, K. Miyake, AIChE J. 2021, 67, 1-2.
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