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The development of the pediatric lower limbs—wearable treatment robot and confirmatory investigator-—
initiated clinical trials for the children who aimed at the improvement of the non—progressive motor

function disorder for the developmental period with cerebral infantile palsy
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Background of the Research and Development

Recent advances in medical technology and clinical capabilities have significantly improved
neonatal care. Despite these developments, the incidence of cerebral palsy (CP) has continued to
rise. In Japan, the annual incidence is approximately 1.6 per 1,000 live births, with around 1, 500
new cases each year. Among children with physical disabilities, approximately 23,800 are diagnosed
with CP, accounting for 47.5%, and an estimated 19,000 of them fall within levels II to IV of the
Gross Motor Function Classification System (GMFCS). Globally, an estimated 350,000 new cases of CP
occur annually. Cerebral palsy is a non—progressive neurological disorder resulting from perinatal
brain injury, such as neonatal asphyxia, low birth weight (<2,500 g), periventricular leukomalacia,
or intracranial hemorrhage. It manifests in a range of motor function disorders, including
spasticity, rigidity, ataxia, and athetosis. To support motor development during critical growth
periods, the development of a novel pediatric therapeutic device is required. In this research and
development initiative, we aimed to dramatically enhance motor function in children with
disabilities by developing the HAL Lower Limb Medical Device (size 2S), a wearable robotic device

specifically designed for pediatric use.

Overall Research Plan and Result

This research and development project comprised four key components:

1. Development of the Pediatric Wearable Therapeutic Robot for Clinical Trial Use
CYBERDYNE Inc. completed the development of the HAL Lower Limb Device (size 2S) for clinical
trial use. The devices were distributed to participating trial institutions, and safety
training and regular maintenance were provided

2. Exploratory Clinical Study and Data Analysis
An exploratory clinical study was conducted using the HAL 2S prototype to evaluate its safety
and effectiveness in children with CP and related disorders. The study (jRCTs032200037)
demonstrated significant improvement in GMFM-66 scores. Improvements were particularly noted in
standing and walking domains (GMFM-D/E). Additional clinical benefits included improved COPM
scores and high satisfaction reported by participants and their caregivers

3. Regulatory Consultation with PMDA
Consultations were conducted with PMDA, including protocol and face—to—face meetings. Through
this process, eligibility criteria, primary and secondary endpoints, the required sample size,
and participating medical institutions were defined. The finalized protocol was submitted to
and approved by the Institutional Review Board (IRB).

4. Implementation of the Investigator—-Initiated Confirmatory Clinical Trial
A confirmatory investigator—initiated clinical trial (jRCT2032210573) was conducted to evaluate
the efficacy and safety of the pediatric wearable therapeutic robot. All 45 target subjects
were enrolled, and data collection was completed by March 31, 2024.The final CSR was completed
on February 4, 2025, and, in accordance with the investigator—-initiated trial agreement, was
transferred from the University of Tsukuba to CYBERDYNE Inc. CYBERDYNE plans to engage in
discussions with PMDA based on the trial results and CSR, with ongoing support from the
University of Tsukuba. All project milestones were fully achieved. The University of Tsukuba
will submit the results of this trial as a scientific article to an international peer-reviewed

journal.



