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Development of decellularized small-diameter arterial grafts and evaluation in
large animal experiments
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There is a great demand for small-diameter artificial blood vessels to
provide blood to the ends of occluded blood vessels. However, artificial blood vessels with a small
inner diameter of 3-4 mm made from synthetic fibers and other materials have issues with thrombus
formation and occlusion, and no medical device has been developed to meet clinical needs. In this
study, we applied decellularization technology, which removes cellular components that cause
rejection when animal vascular tissue is used for human applications, to develop small-diameter
artificial blood vessels using decellularized tissue that retains the original biological structure.

In a large animal experiment, we succeeded in developing an artificial blood vessel using a
decellularized small-diameter vascular graft that remained open for three months without occlusion.



4mm

3 3mm

€Y)
1

3mm

DNA
50ng/mg Carpo PM,
Biomaterials 2011

@

2

1
3
3
3
von Willebrand factor, a-smooth muscle actin

Vimentin

Hematoxylin Eosin Masson Trichrome Elastica van Gieson

3
Proof of Concept
2 1
1 3 3 2 Hematoxylin
Eosin 1

3 CD31



vimentin



4 1 2

M. Quan, S. Imai, T. Nakamura, K. Uchiyama, H. Hatanaka, K. lwasaki

Microwave and pulsatile circulation decellularization treatment on bovine arteries

43rd Annulus International Conference of the IEEE Engineering in Medicine and Biology Society

2021

(3) S. Imai, T. Nakamura, K. Syukuzawa, R. Nagami, S. Ota, S. Fukushima, T. Ohki K. lwasaki

Development of Bovine decellularized blood vessels

45th Annulus International Conference of the IEEE Engineering in Medicine and Biology Society

2023

(Shukuzawa Kota)

(80647032) (32651)

(Ohki Takao)

(50260948) (32651)




(Kunihara Takashi)

(80725268) (32651)
(Tsuboko Yusuke)

(40809399) (32689)
(Yuba Mitsuru)

(50875367) (32689)




