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» Backgrounds and clinical needs

Although advances in early coronary reperfusion therapy have markedly reduced the short-term mortality of
acute myocardial infarction (MI) to less than 10%, 14.8-33.9% of MI patients still develop heart failure in the
long term, and acute MI remains the leading cause of heart failure. Since the size of the infarct after Ml is the
major determinant of poor outcomes, therapies that reduce infarct size beyond early coronary reperfusion
are needed to prevent the subsequent development of heart failure.

» Device concept

This study is aim to develop and industrialize the intravenous vagal nerve stimulation (iVNS) catheter system,
which exerts rapid and stable bradycardia and multiple cardio-protective effects. The goal of iVNS system is
to save the patient with acute MI. Vagal nerve is the 10th cranial nerve, and is mainly consisted of
parasympathetic nerves. Despite preclinical evidences showing the benefits of electrical vagal nerve
stimulation (VNS) for acute MlI, this therapy has not been introduced into clinical settings. A major reason is
the lack of a technique that makes VNS easier and less invasive under clinical conditions. We have developed
an intravenous electrical catheter to stimulate the right vagal nerve as a clinical applicable minimally invasive
technique. We also confirmed that iVNS during acute MI markedly reduces Ml size and prevents subsequent
heart failure.

> Results
In this project, we produced the prototype of iVNS. The basket- IVNS catheter
shape catheter with multiple electrode can be inserted from
femoral vein. The bipolar electrical stimulation from superior
vena cava reduces heart rate when it stimulates vagal nerve

effectively. The stimulation console with control algorhythm

regulates the optimal pair of stimulation electrodes and

Head of basket-shape catheter and cine-

amplitude. We also proceeded the regulatory and insurance view of iVNS in an animal experiment.

strategies.



Perspectives
Based on the results of this project, iVNS project will move to the next step. We plan to conduct preclinical and

clinical trial by using the device and aim to obtain the approval as a medical device.



