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(£ 3E&) Research and development of an AI-based program medical device for predicting labor onset timing

through biosignal monitoring using wearable devices.
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This research and development project addressed Japan’s declining birthrate and the consequent strain on obstetric medical
resources. Its main goal was to create a program medical device that analyzes continuous biometric data from wearable devices
to accurately predict labor onset. Traditionally, healthcare professionals have struggled to pinpoint when labor will start, even
near the estimated due date, forcing delivery facilities to over-allocate resources. Moreover, many Japanese facilities lack

adequate emergency cesarean systems, making it difficult to schedule elective cesarean at or beyond 39 weeks, despite that
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timing yielding the best neonatal outcomes. In response, this project sought to finalize a labor-onset prediction system concept
that could be approved as a program medical device, clarifying its path to social implementation through integrated IP,
regulatory, and business strategies.

First, in “physical and chemical principle elucidation,” we extracted digital biomarkers (IBM) from data provided by general-
purpose wearables, identifying markers that shift substantially before labor onset. From FY2023 to FY2024, we collected
data from several hundred pregnant women, confirming that consistent indices can inform labor-onset prediction across
devices, thus enhancing Al model accuracy.

Next, in “elemental technology development,” a trial machine-learning model was created in FY2023, and by FY2024 we
achieved a three-day labor-onset prediction with a 60% positive predictive value. The seven-day model showed about a four-
day error in test data, suggesting further improvements. Similar algorithms functioned across different wearable data sets,
hinting at a generalized model. However, to use these models “prospectively,” thresholds or dynamic scoring are needed—
underscoring the importance of additional patent applications and know-how protection.

“Market research” confirmed the high need for labor-onset prediction through questionnaires to roughly 2,500 pregnant
women, plus interviews with obstetricians, midwives, hospital administrators, and obstetric anesthesiologists. In particular, a
technology to predict labor-onset timing is essential to close the gap between the desire for planned epidural labor or elective
cesarean at around 39 weeks and Japan’s lack of robust emergency cesarean systems.

Achieving the project’s main goal—program medical device approval—requires parallel IP, regulatory, and business progress.
We have already filed a domestic patent application focusing on data analysis methods. Plans include pursuing
interface/experience patents (more easily detected for infringement) and advanced data preprocessing/feature extraction,
deterring imitation and exploring cross-licensing. Regulatory discussions with the SaMD one-stop desk and RS General
Consultation confirmed that it qualifies as a medical device supporting both obstetric deliveries and broader prenatal care. We
intend a two-stage approval: retrospective data-based initial approval, then prospective PoC expansion. Business-wise, we
have moved toward corporate partnerships, startup formation, potential deployment in high-volume centers, B2B2C models,
and possible international expansion.

Moreover, the development-support organization proved crucial. Ongoing lectures covered not only medical device
development but also business, regulatory, and IP topics, along with presentation and fundraising skills. Through one-on-one
expert mentoring, we gained practical insights into linking research to social application. Exhibitions and pitch events enabled
direct talks with external companies, letting us gauge our progress objectively and refine future strategies. This comprehensive
backing greatly boosted our ability to unite research, regulatory, and IP factors cohesively.

In conclusion, the project aimed to finalize a labor-onset prediction program medical device specification, surpassing initial
milestones in Al accuracy, dBM identification, market research, and IP, regulatory, and business planning. These results
promise to transform perinatal care, promoting safer scheduling of epidural labor and elective cesarean while easing burdens
on pregnant women and families. Looking ahead, we will refine operational design for prospective labor-onset prediction,
speed development through a startup, and adopt a licensing approach domestically and abroad, ultimately establishing a new
perinatal platform from Japan and contributing worldwide so that pregnant women, families, and healthcare professionals can

face childbirth with greater confidence.



