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Development of a nerve stimulation device for early weaning the patients
from the ventilator in intensive care unit.
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This research aims to develop a catheter-based device capable of phrenic nerve stimulation to assist in
weaning patients from long-term mechanical ventilation, which is often necessary due to conditions
such as post-cardiac surgery, traffic trauma, and acute heart failure. This innovative device holds the
potential to significantly improve the quality of life for patients and reduce healthcare costs.

The primary achievements of this research include:

1. Device Development: The phased development and refinement of the catheter device were

successfully conducted. This device aims to enhance respiratory muscle strength and facilitate
early weaning from mechanical ventilation through phrenic nerve stimulation. Animal model
experiments confirmed that the prototype catheter effectively provides the intended electrical
stimulation to support breathing. Detailed specifications were also established using a human
thoracic model, laying the groundwork for practical application.

Animal experiments: Animal experiments using domestic pig models demonstrated the respiratory
physiological effects of phrenic nerve electrical stimulation. Specific electrical stimulation
patterns were found to support breathing effectively, and methods for adjusting stimulation
intensity were established. The prototype device was tested for continuous use over four hours
without adverse events, confirming its safety and effectiveness. These findings represent a
critical step toward further refinement and clinical trials.

Regulatory and Market Preparation: Insights gained during the research period were used to
develop protocols for animal experiments to obtain proof of concept (POC). Preparations for
consultation with the Pharmaceuticals and Medical Devices Agency (PMDA) regarding animal
experiment protocols were initiated, and pre-consultation meetings were conducted to confirm
conceptual requirements. Additionally, market research involved verifying medical needs through
expert interviews, and collaboration with venture capitalists resulted in a completed business
plan. Team building for commercialization was also advanced, ensuring readiness for business
development.

These achievements indicate that the developed device can potentially enable early weaning from
mechanical ventilation, improve patient outcomes, and reduce healthcare costs. Given the aging
population and the anticipated increase in long-term mechanical ventilation patients, this research's
outcomes are expected to enhance the efficient use of medical resources. The innovative device
developed in this research addresses the problems associated with prolonged mechanical ventilation,
offering significant benefits for patient quality of life and healthcare economics.



