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An innovative cardiac ablation methodology using photodynamic reaction was been studied to
establish non-thermal ablation technique to suppress thermal side-effect in current RF ablation
technology. Our group consisted by the combination of faculty of science and technology and school
of medicine belonging to KEIO university and Arai-Medphoton Reserch Laboratory with conducting
Prof. T. Arai. In terms of clinical research to reveal residual photosensitizer dynamics in skin, we
collaborated thoracic surgeons of Nippon Medical College and Tokyo Medical University.

We have already developed a ring light catheter with diameter adjustability operating through 9
Fr. guiding long sheath. The optical design method and optical examination on produced ring
catheter were developed. We also studied evidence based therapeutic/side-effect characteristics on
both of laser and drug parameters. We obtained detailed side effect threshold to preserve phrenic
nerve to attain safety therapeutic procedure. However, in terms of demonstration of effectiveness in
animal experiment has failed because of both of animal model factor and catheter design/production
factor.

We planned to apply this methodology to superior vena cava isolation in a part of ablation
procedure in terms of paroxysmal atrial fibrillation patients. We developed an thin/flexible optical
fiber diffuser with 250 ¢ m diameter plastic optical fiber. We completed production technology and
examination technology on this optical diffuser. We also developed 7 Fr multi-lumen transparent
tube with ring shape including this optical diffuser, shaped controlled Ni-Ti wire, and a tension wire
for diameter steering. We could design an optical emission characteristics by developed ray trace
technique. The validations for sterilization and eluting material safety have been basically
examined yet. We performed animal experiment using 10 kg beagle dog to validate operational
procedure, safety of methodology, and efficacy of methodology. Since this animal is not fitted to
examine therapeutic effect and operational method on cardiac ablation, we plan to employ 20 kg
hybrid dog. To ensure the canine model characteristics against human we made a
pharmacokinetics calculation model using 3-compartments. The results of canine model
experiment showed that complete circular block line might be made by multiple applications of our
procedures referring electro-physiological diagnosis. We also decided to the 2nd gseries of clinical
research to reveal residual photosensitizer dynamics in skin to ensure patient safety after this

ablation procedure.

Major advantage of our unique ablation methodology are follows:
1. Less heat input up to 1% of current technology.

2. No cooling irrigation. Resulting thin device.

3. Suppress nerve side-effect, and clot formation.
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Rapid healing process.
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