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Regenerative Medicine in the Field of Congenital Heart Disease
Tsukasa Ozawa,? Katsunori Yoshihara,» and Yoshinori Takanashi?

YDepartment of Cardiovascular Surgery, Cardiovascular Center, Toho University Omori Hospital, Tokyo,
2First Department of Surgery, Yokohama City University School of Medicine, Kanagawa, Japan

The development of worldwide research in regenerative medicine has been dramatic, opening the door for enhanced clinical
practice in the cardiovascular field. Viable, autologous, functioning or less thrombogenic grafts made through tissue-engineering
methods areideal for surgical reconstruction in children with congenital cardiac defects. Implanted as a substitute for the wall of
a cardiac chamber or a conduit, the graft is highly advantageous for the growing child in that it has the potential to grow and
remodel. In this review, we describe basic and practical outcomes, including our studies on tissue engineering and cell therapy,
and address the future applications of regenerative medicine in the field of congenital heart disease.
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Fig. 1 Numbers of host cells in patch scaffolds at 8 weeks af-
ter implantation into defect in RVOT of adult rats.
Patches studied (n=5 for each biomaterial) were PTFE,
gelatin (GEL), PGA, KN-PCLA, and WV-PCLA. The KN-
PCLA patch contained the largest number of cells, while
the PTFE patch contained no cells. Asterisk indicates
p<0.01; dagger indicates p<0.001 versus other groups.
(This figure is quoted from our article, reference 40).
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Fig. 2 Distribution and localization of BrdU-labeled cells (A, black arrow, 100x) correspond
to the location of smooth muscle tissue identified by staining with anti-alpha SMA
(B, black arrow, 100x) and with the location of elastin fibers (C, black arrow, 100x%)
in the cell-seeded patches. White arrows point to the remaining polymeric fibers.
(This figure is quoted from our article, reference 43).
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