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Development of xenogeneic decellularized biotubes for off-the-shelf applications
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We have developed in vivo tissue-engineered, autologous, small-caliber
vascular grafts, called “ biotubes” . However, biotubes preparation takes 4 weeks, therefore,
biotubes cannot be applied in emergency situations. The aim of this study was to develop xenogeneic
decellularized biotubes.

Silicone rod molds placed in subcutaneous pouches of a beagle dog for 4 weeks were harvested with
their surrounding connective tissues. Tubular connective tissues were obtained after pulling out the
molds. They were decellularized with detergents. The decellularized grafts were xenogeneically
transplanted to the abdominal aortas of rats. Echocardiography confirmed the patency of the grafts
at 1 month after implantation. Histological evaluation revealed that the grafts formed neointima on
the luminal surface, and that the graft walls had cell infiltration. This technology enables the
easy fabrication of grafts from xenogeneic animals in advance, satisfying the conditions for
off-the-shelf grafts.



( 5mm )

4
@
2mm 7cm (3-2316-01, AS ONE, Osaka, Japan)
( 1 10kg) 4
(@) DNA
(TP-10SA; AS ONE) 1% Sodium Dodecyl Sulfate
(SDS; Nacalai Tesque, Inc., Kyoto, Japan) 12 15 1%

Triton X-100 (FUJIFILM Wako Pure Chemical Corporation, Osaka, Japan) 30
500U/mL DNase (Worthington Biochemical Corp., Lakewood, NJ, USA) Phosphate-Buffered
Saline (PBS; Takara Bio Inc., Shiga, Japan) 24

20

QIAanp DNA Mini Kit (Qiagen GmbH, Hilden, Germany) Quant-
iT PicoGreen DNA assey kit (Thermo Fisher Scientific Inc., Waltham, MA, USA)
DNA

®

5mm Tissue
Puller 560TP (Tissue Puller 560TP; Danish Myo Technology, Aarhus N, Denmark)

Q)

1 10mm
¢
mg/graft; Mitsubishi Chemical Co., Tokyo, Japan)

Wistar (12 8309)
(n=3)
1 (S6V; SonoScape Medical



Corp., Shenzhen, China)

®

10% hematoxylin-eosin (H&E)
Masson’ s trichrome Elastica van Gieson von Kossa
a -smooth muscle actin (a -SMA) (M0851; Dako Japan, Kyoto, Japan; 1:100
dilution) CD31 (E11114; Spring Bioscience Corp., Pleasanton, CA, USA; 1:200
dilution) CD68 (ab31630; Abcam, Cambridge, UK; 1:500 dilution)

@
37
H&E
DNA 50 ng/mg
DNA
19.6 ng/mg
®
1
®
( ) CD31
CD31
o -SMA
von Kossa CD68

©)



1 1 0 0

Yamanami Masashi Kanda Keiichi Kawasaki Takanori Kami Daisuke Watanabe Taiji Gojo 43
Satoshi Yaku Hitoshi

Development of xenogeneic decellularized biotubes for off- the- shelf applications 2019
Artificial Organs 773 779
DOl

10.1111/a0r.13432

19 0 8

Yamanami Masashi Kanda Keiichi Morimoto Kazuki Inoue Tomoya Watanabe Taiji Sakai Osamu Kami Daisuke Gojo Satoshi
Yaku Hitoshi

Development of tissue engineered decellularized connective tissue membrane for allogeneic arterial patch implantation

The 5th Tissue Engineering and Regenerative Medicine International Society World Congress (TERMIS-WC 2018)

2018

Yamanami Masashi Kanda Keiichi Morimoto Kazuki Inoue Tomoya Watanabe Taiji Sakai Osamu Kami Daisuke Gojo Satoshi
Yaku Hitoshi

Application of tissue engineered decellularized connective tissue membrane for allogeneic arterial patch implantation

The 45th Annual Congress of the European Society for Artificial Organs (ESAO 2018)

2018

Inoue Tomoya Kanda Keiichi Yamanami Masashi Watanabe Taiji Sakai Osamu Yaku Hitoshi

Improbement of the durability and reliability of in vivo tissue engineered vascular tissues by chemical modification

The 45th Annual Congress of the European Society for Artificial Organs (ESAO 2018)

2018




Yamanami Masashi Kanda Keiichi Morimoto Kazuki Inoue Tomoya Watanabe Taiji Sakai Osamu Kami Daisuke Gojo Satoshi
Yaku Hitoshi

Development of in vivo tissue engineered decellularized connective tissue membrane for allogeneic cardiovascular grafts

The 16th International Society for Applied Cardiovascular Biology Meeting (ISACB 2018)

2018

56

2018

56

2018

49

2019




18

2019

In vivo tissue engineering

18

2019

18

2019

18

2019




Yamanami M, Kawasaki T, Kami D, Watanabe T, Kanda K, Gojo S, Yaku H

DEVELOPMENT OF IN VIVO TISSUE ENGINEERED XENOGENEIC VASCULAR GRAFTS

The Third International Symposium on Vascular Tissue Engineering

2017

Yamanami M, Kawasaki T, Kami D, Watanabe T, Kanda K, Gojo S, Yaku H

The Development of Xenogeneic, Self-Organizing Small-Caliber Vascular Grafts

European Chapter Meeting of the Tissue Engineering and Regenerative Medicine International Society 2017 (TERMIS-EU 2017)

2017

Yamanami M, Kawasaki T, Kami D, Watanabe T, Kanda K, Gojo S, Yaku H

Application of the xenogeneic decellularized tube matrix produced by in vivo tissue engineering to the * off-the-shelf
small-caliber vascular graft

44th Annual Congress of the European Society for Artificial Organs (ESAO 2017)

2017

48

2018




17

2018

44

2016

Yamanami M, Kawasaki T, Kami D, Watanabe T, Kanda K, Gojo S, Yaku H

The Development of Xenogenic, Self-Organizing Small-Diameter Vascular Graft Using "Biotube Matrix"

XLITT Annual Congress of the European Society for Artificial Organs

2016

54

2016




(Sakai Osamu)

(10298432) (24303)
(Watanabe Taiji)

(20448723) (24303)
(Kanda Keiichi)

(60295649) (24303)
(Yaku Hitoshi)

(50295648) (24303)
(Kami Daisuke)

(80415588) (24303)
(Gojo Satoshi)

(90316745) (24303)




