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Executive Summary

Objective

Flexible wearable CTG for fetal
and labor monitoring

Value Proposition

Comfortable, low-cost,
telemedicine-ready monitoring for
perinatal care

Technology

Flexible electrodes + Al-based
fetal signal extraction

Collaboration Needs

Battery technology, product
engineering, commercialization
partners
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Backgrounds

Current Challenges in Fetal Monitoring

Conventional CTG is uncomfortable, requires clinical mfrastructure and remains
Inaccessible in many healthcare settings. —=

Opportunity for Innovation

A wearable, low-cost, Al-enabled CTG platform could expand access to fetal monitoring
from hospitals to homes and underserved regions.
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Targeted Goal

Research Goal

To develop a wearable CTG platform for early detection of fetal distress
through continuous monitoring of fetal heart rate and uterine contractions.

Intended Exit / Commercial Vision

To commercialize a low-cost, home- and hospital-use fetal monitoring device that
expands access to perinatal care in both developed and resource-limited regions.
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Key Technology 1

Prototype device

wireless monitoring
with 20-mA active

~
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Bluetooth

» P 8ch ADC x 2

Flexible Electrode Sheet & Wireless Device

Developed a wearable prototype combining a stretchable high-density electrode
sheet with a wireless monitoring device for continuous fetal monitoring.
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Key Technology 2 P
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Key Technology 3
Electrohysterography (EHG) Extraction

Developing algorithms for extracting electrohysterography (EHG) signals from
maternal abdominal recordings to enable non-invasive uterine contraction monitoring.
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Representative EHG signals
acquired with the 16-channel
prototype. The system
accurately captures ultra-low-
frequency electrical activity
(<0.1 Hz), a key characteristic
of uterine smooth muscle

— contractions.
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Challenges & Development Plan for 2026

Clinical validation

Initiate pilot studies and international clinical evaluations to establish clinical
evidence and demonstrate real-world performance.

Technology Maturation

Improve fetal ECG/EHG extraction algorithms, battery life, and system
reliability using multi-channel datasets.

Regulatory & Quality Strategy

Develop regulatory pathways and quality management systems for future
medical device approval.

Business Development

Establish partnerships for manufacturing, distribution, and market expansion.
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Reference (Patents / Key Papers)

Patent: Filed on Mach 13, 2023 (W0/2024/190471)
Applicants; National University Corporation Kobe, The University of Osaka
“BIOLOGICAL-SIGNAL-PROCESSING SYSTEM, SIGNAL-PROCESSING DEVICE,
COMPUTER PROGRAM, AND METHOD FOR GENERATING BIOLOGICAL SIGNAL”

Key papers;

1. Y. Honda, H. Kawaguchi and S. |zumi, "Robust Fetal ECG Extraction From Abdominal Surface
Potentials Using a Variational Autoencoder," in [IEEE Access, vol. 13, pp. 151726-151735, Aug.
2025.

2. Y. Honda, H. Kawaguchi and S. Izumi, "Fetal ECG Extraction Using a Variational Autoencoder
and a Flexible Abdominal Sensor," 2025 IEEE-EMBS International Conference on Wearable
and Implantable Body Sensor Networks (BSN), May 2025.

3. AHAEM, JNOE, FMRIEKRE, E5+—rtIoa—43ZHA0-EREMRRODEROSHEEML ]
HEREIESURDD L, 2025.
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