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Summary

The vocal folds are a pair of mucosal folds whose opening and closing movements are essential to respiration, swallowing,
and phonation. Impaired movement of one vocal fold causes insufficient glottic closure, resulting in voice impairment
(dysphonia) and dysphagia, both of which reduce patients' quality of life (QOL) and, through aspiration, increase the risk of
aspiration pneumonia. Such glottic insufficiency frequently follows recurrent laryngeal nerve palsy associated with thoracic
and cardiovascular surgery or with the treatment of lung, esophageal, head-and-neck, thyroid, and skull-base tumors.

For severe glottic insufficiency, vocal fold augmentation by laryngeal framework surgery—type I thyroplasty (thyroid
cartilage plasty type I)—is recommended as a surgical treatment in the practical guidelines published by The Japan Society
of Logopedics and Phoniatrics and The Japan Laryngological Association. However, the guidelines contain no description of
an implant dedicated to these procedures, and no dedicated implant has been approved by the regulatory authorities in Japan.
In real-world practice, many facilities substitute materials such as Gore-Tex®, which is intended for cardiovascular surgery;
this offers limited reliability and yields a procedure that depends heavily on the surgeon's skill.

To address this unmet need, we are developing Japan's first dedicated medical device for this purpose: a titanium vocal-fold
medialization implant ("titanium plate") that pushes the paralyzed vocal fold inward and fixes it within the larynx to restore
glottic closure. The device is made of biocompatible pure titanium and, in the form developed in this project, incorporates an
anchoring component that secures the implant to the cartilage. This ensures reliable medialization even in severe cases that
would otherwise require arytenoid adduction, thereby consolidating two procedures into one and enabling a less invasive,
standardized operation.

The rationale for the device's effectiveness is supported by a prior pilot study using the titanium-plate prototype, in which
sufficient voice improvement was obtained at 3, 6, and 12 months after surgery with no serious postoperative complications.
Building on these results, the present project (FY2024-2025) constituted the non-clinical development phase preparing for a
confirmatory, investigator-initiated clinical trial. In non-clinical testing, static and fatigue bending-strength tests were
performed on each component of the device, confirming a large safety margin against the physiological load expected within
the larynx and demonstrating mechanical safety adequate for long-term implantation. In parallel, through repeated regulatory
consultations with the Pharmaceuticals and Medical Devices Agency (PMDA), we finalized a mutually agreed protocol for a
single-group, non-randomized, open, uncontrolled, multicenter interventional clinical trial in patients with glottic
insufficiency causing voice and/or swallowing disorders. The study period is from October 2026 to September 2028
(completion of the clinical study report), with a planned enrollment of 10 cases; the primary endpoint is the difference in
maximum phonation time between baseline and 12 weeks after surgery. We also prototyped surgical instruments that,
combined with cervical CT measurement, standardize implant positioning, and we established an efficient additional non-
clinical testing strategy reusable for both domestic and overseas applications. Submission of the clinical trial notification, the
original target, was carried over to FY2026 owing to contractual procedures accompanying finalization of the trial framework;
nonetheless, the elements required to start the trial were largely in place by the end of the project.

The final goal of this project is approval of the titanium vocal-fold medialization implant under the Act on Securing Quality,
Efficacy and Safety of Products Including Pharmaceuticals and Medical Devices, followed by reimbursement listing and

overseas expansion, aiming for commercialization.



