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Placement of a valved extra—cardiac conduit (ECC) has been a mainstay in reconstruction of a new
pulmonary circulation route between the right ventricle and the pulmonary artery in pediatric
congenital cardiac surgery. The ECC consists of valve leaflets and tubular body. While the short—term
surgical results of the previous ECC have been acceptable, replacement of the ECC by reoperation is
often unavoidable in the long—term because currently used products have innate drawbacks such as
valve leaflet malfunction and lumen stenosis due to material degradation and excessive growth of a
pseudo—intimal layer. In order to solve these problems, it has been widely recognized that improvement
of the durability is necessary by developing ideal valve material and conduit structure. Although
many attempts have been employed, such as tissue engineering (a type of regenerative medicine using
various cells) and new processing methods for heterogeneous animal materials (already commercialized)
have been employed, the innate drawbacks have not yet been solved

In this research to develop an innovative ECC, we applied our previously developed hybrid sheet
inducing autologous tissue restoration, currently under clinical trial in pediatric cardiac surgery,
to maintain valve function by preventing material degradation and excessive pseudo—intimal
proliferation. Specifically, we manufactured ECC prototypes and assessed the valve function and
durability of the prototypes using a human—simulated circuit and a new animal implantation model with
the cooperation of a company with medical device marketing license through the PDCA cycle of the
above steps.

As for prototype manufacturing, we examined a various design of three—dimensional structure of the
ECC and characteristics and specifications of valve leaflets with different physical properties.

Regarding the evaluation of the valve function, we established test systems for the physiological

valve function and accelerated durability using an in vitro human simulating circuit and evaluated
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prototypes according to the ISO criteria for artificial valves. The selected prototypes were also
evaluated in vivo using the animal implantation model.

We established a unique but difficult animal implantation model using cardiopulmonary bypass. Serial
echocardiographic evaluations of valve function after the implantation revealed satisfactory valve
and cardiac function maintained. In addition, histopathological examination at necropsy has confirmed
autologous tissue restoration developed over the new valve material without material deterioration
and pseudo—intimal proliferation. We are continuing further improvement of the material to resolve
minimal calcium deposits on the material.

In summary, we have successfully selected a candidate ECC prototype with the excellent valve material
and 3D structure for the basic specifications required for a product. We are planning to make further
adjustments for design verification for practical use.

We postponed a new patent application because of claim without reinforcement requiring further
technical improvement.

The new valve materials developed in this study has a potential used not only for pulmonary valves,
but also for conventional surgically implanted artificial valves, transcatheter aortic valve
implantation (TAVI), and materials for cardiac valve repair. In addition, the commercialization of
the ECC based on this concept could contribute to not only improvement of the quality of life of
patients but also to eliminating the overwhelming excess imports of foreign products and outflow of

domestic limited health insurance resources
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