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Objectives: We developed autologous valved-conduits with the sinus of Valsalva (BIOVALVEs) using simple, safe and economical in vivo tissue engineering, which is a practical concept of regenerative medicine. In this study, the BIOVALVEs were successfully replaced to the pulmonary valves in a beagle model.
Methods: A pair of the custom-designed silicone rods was assembled with a small aperture in a trileaflet shape, as a mold. BIOVALVEs were obtained after placement of the molds in the subcutaneous spaces of beagle dogs for 4 weeks. They were subsequently auto-implanted to the main pulmonary arteries.
Results: The BIOVALVEs had 3 leaflets in the luminal surface of the conduit. They were composed only of autologous connective tissues. In implantation experiment, postoperative echocardiography demonstrated smooth movement of the leaflets with trivial regurgitation and low pressure-gradient. In the histological examination after 3-month implantation, the surface of the leaflet was covered with endothelial cells. Neointima, including an elastin fiber network and smooth muscle cells, was formed at the anastomosis sites of the conduit, indicating rapid tissue regeneration.
Conclusions: We developed the completely autologous BIOVALVEs with the sinus of Valsalva by using a living body as the bioreactor for tissue organization and successfully implanted these BIOVALVEs in a beagle model in a preliminary study. Completely autologous BIOVALVEs with no synthetic support materials have excellent biological compatibilities which could be applied to growing children and patients with infective endocarditis.

