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II. Summary of Research and Development
1) Overview of Research and Development
Assisted reproductive technology (ART) accounts for over 10% of annual births in Japan. To reduce multiple
pregnancies, the Japan Society of Obstetrics and Gynecology recommends single embryo transfer, making accurate
embryo selection crucial. However, current morphological assessments, such as the Gardner classification, are subjective
and prone to interobserver variability. Moreover, in women over 40, more than 70% of embryos are chromosomally
abnormal (aneuploid), and morphology alone cannot detect such abnormalities. Preimplantation genetic testing for
aneuploidy (PGT-A) can identify euploid embryos but is invasive, costly, and has limited availability in Japan. To address
these issues, we developed a noninvasive artificial intelligence (Al) model that predicts implantation potential and
chromosomal euploidy using time-lapse videos of embryonic development and maternal age. Since time-lapse incubators
are already widely used in IVF clinics, this approach offers high clinical feasibility and scalability. Our dataset comprised
2,494 embryos with known pregnancy outcomes and 1,645 embryos with confirmed PGT-A results. We implemented a
standardized preprocessing pipeline and developed prediction models using deep learning (X3D architecture). For
implantation prediction, we found that videos limited to the first 50 hours post-fertilization were sufficient. For euploidy
prediction, the entire developmental timeline improved accuracy. We constructed ensemble models to enhance robustness,
achieving AUCs of 0.704 (implantation) and 0.648 (euploidy) in internal validation. External validation using independent
datasets confirmed generalizability, with AUCs of 0.602 and 0.755, respectively.
During the project, we received formal recognition from the Pharmaceuticals and Medical Devices Agency
(PMDA) that our Al system qualifies as a Software as a Medical Device (SaMD). In parallel, we launched a new AMED-
funded project to prepare for regulatory submission and clinical trials. Intellectual property was secured through a
Japanese patent filing, with international applications in progress.
2) Key Achievements
(1) Noninvasive Al Model for Predicting Implantation-Competent Embryos
We developed an Al model that predicts embryo implantation potential using time-lapse imaging (first 50 hours) and
maternal age. Employing ensemble learning, the final model achieved an AUC of 0.704, exceeding previous models and
providing a practical, noninvasive complement to morphological assessment.
(2) Noninvasive Al Model for Predicting Euploid Embryos
Using PGT-A results as labels, we trained a deep learning model to predict chromosomal euploidy from full-cycle
embryo videos and maternal age. The model reached an AUC of 0.648, serving as a supportive, biopsy-free tool for
embryo selection, particularly relevant in Japan where access to PGT-A is limited.
(3) External Validation of Model Generalizability
We validated both models using independent datasets from other IVF centers. The euploidy model achieved an AUC of
0.755, confirming strong generalizability and potential for wide clinical use.
(4) Regulatory Progress: SaMD Recognition by PMDA
In March 2024, Japan’s Pharmaceuticals and Medical Devices Agency (PMDA) officially recognized our Al as a
Software as a Medical Device (SaMD). This led to the launch of an AMED-funded project to develop clinical trial
protocols and begin multi-center validation toward regulatory approval.
(5) Intellectual Property for Future Commercialization
We filed a Japanese patent (JP2022-105764) covering our Al’s architecture algorithms, and training methods. International

patent applications are underway to secure competitiveness and support global commercialization.
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