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We are developing a novel tissue-engineered heart valve (biovalve) with a
unique in-body tissue engineering. In this study, the feasibility and time-course histological
change after implantation were investigated in large animal experiments. Two types of biovalves (a
full-root type and a stent valve for transcatheter implantation) were developed. The biovalve
consists of completely autologous connective tissues and fibroblasts. The full-root type was
implanted in the pulmonary artery, and the stent-valve type was implanted with transcatheter
technique into in situ the aorta or the pulmonary artery. Successfully implanted biovalves reached
to maximum 43 months. Histological examination showed the autologous cells covering the laminar
surface of the valve leaflets and also repopulating into the connective tissues. The biovalves can
adapt their histological structure to the environment, and have a potential to be used for viable
bioprosthesis.



(in vitro tissue
engineering)

in vivo tissue engineering

in body tissue architecture
technology

Takewa Y, Yamanami M, Kishimoto Y, Arakawa M, Kanda K, Matsui Y, Oie T,
Ishibashi-Ueda H, Tajikawa T, Ohba K, Yaku H, Taenaka Y, Tatsumi E, Nakayama Y.
In vivo evaluation of an in-body, tissue-engineered, completely autologous valved

conduit (biovalve type VI) as an aortic valve in a goat model. J Artif Organs. 2013
Jun;16(2):176-84.

(In body tissue architecture technology)

Full root type

4 Full root type
5

Full root type

1-2



Apical

approach TAVI TPVI
1-6
TAVI TPVI
6
1-2
( )
15 kg
1
21 28 kg 70 kg
4.4 mm 7.0 mm 1.6
4 Full root type
1-2
(Full root type)
1-6
6 43
4
10 kg
1 20 kg
40-60 kg
14

26 kg 60 kg

6
Takewa Y, Sumikura H, Kishimoto S, Naito N, lizuka K, Akiyama D, Iwai R, Tatsumi E,
Nakayama Y. Implanted In-Body Tissue-Engineered Heart Valve Can Adapt the Histological
Structure to the Environment. ASAIO J. 2018 May/Jun;64(3):395-405. doi:
10.1097/MAT .0000000000000769.

Sumikura H, Nakayama Y, Ohnuma K, Takewa Y, Tatsumi E. Development of a stent-biovalve
with round-shaped leaflets: in vitro hydrodynamic evaluation for transcatheter
pulmonary valve implantation (TPVI). J Artif Organs. 2016 Dec;19(4):357-363. Epub 2016
May 26.

Nakayama Y, Kaneko Y, Takewa Y, Okumura N. Mechanical properties of human autologous
tubular connective tissues (human biotubes) obtained from patients undergoing
peritoneal dialysis. J Biomed Mater Res B Appl Biomater. 2016 Oct;104(7):1431-7. doi:
10.1002/jbm_b.33495. Epub 2015 Jul 31.

Sumikura H, Nakayama Y, Ohnuma K, Kishimoto S, Takewa Y, Tatsumi E. In vitro
hydrodynamic evaluation of a biovalve with stent (tubular leaflet type) for
transcatheter pulmonary valve implantation. J Artif Organs. 2015 Dec;18(4):307-14.
doi: 10.1007/s10047-015-0851-z. Epub 2015 Jul 4.

Funayama M, Sumikura H, Takewa Y, Tatsumi E, Nakayama Y. Development of self-expanding
valved stents with autologous tubular leaflet tissues for transcatheter valve



implantation. J Artif Organs. 2015 Sep;18(3):228-35. doi: 10.1007/s10047-015-0820-6.
Epub 2015 Feb 12.

Kishimoto S, Takewa Y, Nakayama Y, Date K, Sumikura H, Moriwaki T, Nishimura M, Tatsumi
E. Sutureless aortic valve replacement using a novel autologous tissue heart valve
with stent (stent biovalve): proof of concept. J Artif Organs. 2015 Jun;18(2):185-90.
doi: 10.1007/s10047-015-0817-1. Epub 2015 Jan 21.

42
2019 3 21 18
2019 3 29 83
Tissue-engineered autologous heart valve for cardiac regeneration therapy
2019 3 2 iBTA 1 iBTA
2019 2 2 14 Cardiovascular Conference
2018 11 55

2018 10 Annual Conference of the Asia-Pacific Society for Artificial Organs.
Takewa Y. Development of a Novel Tissue-engineered Heart Valve.

2018 9 ESAO 44 Takewa Y. Do
tissue-engineered heart valves need stem cells?

2018 9 ISACB 2018 meeting Takewa Y. Histological Transition of a Novel
Tissue-engineered Heart Valve.

2018 7 The Scientific Sessions of the International Academy of Cardiology, 23rd
World Congress on Heart Disease Takewa Y. DEVELOPMENT OF A NOVEL AUTOLOGOUS HEART
VALVE

2018 7 The Scientific Sessions of the International Academy of Cardiology, 23rd
World Congress on Heart Disease Takewa Y. A NOVEL AUTOLOGOUS TISSUE-ENGINEERED HEART
VALVE FOR TRANSCATHETER IMPLANTATION

2018 4 International Congress of the European Society for Cardiovascular and
Endovascular Surgery (67). Takewa Y. Development of a novel autologous
tissue-engineered heart valve for transcatheter implantation.

2018 3 17

2018 2 48
2017 9 70

2017 9 21
2017 9 55

2017 8 European Society of Cardiology Congress 2017 Takewa Y.  Post-implanted
histological adaptation of a novel tissue-engineered heart valve.

2017 6 ASAIOQ 63 TakewaY. Implanted
Novel Autologous Bioprosthetic Valve Can Adapt The Histological Character To The
Environment.

2017 3 The Heart Valve Society Annual Meeting. Takewa Y. Longterm Evaluation
of a Novel Autologous Tissue Heart Valve.

2017 3 16

@ 2017 3 16

@ 2017 2 47

@ 2016 11 AHA 2016 Takewa Y. Long-term
evaluation of a novel a autologous bioprosthetic valve as a vital graft.

@ 2016 11 54

@ 2016 11 54



2016 9 ESAO 42 Takewa Y.
Development of various autologous bioprosthetic grafts with a unique in-body tissue
engineering.

@ 2016 9 ESAO 42 Takewa Y. Long
term evaluation of a novel versatile bioprosthetic valve made by autologous tissues.

2016 9 ESAO 42 Takewa Y.
Development of biotube and biovalve made of autologous tissues.

2016 8 European Society of Cardiology Congress 2016 Takewa Y. A novel
autologous heart valve with growth potential.

2016 8 Annual Conference of the Asia-Pacific Society for Artificial Organs.
Takewa Y.A novel autologous heart valve with in-body tissue engineering.

@D 2016 6 ASAIO 62 Takewa Y. A
feasibility study of a novel autologous heart valve.
6 2016 4 International Congress of the European Society for Cardiovascular and

Endovascular Surgery (65). Takewa Y. Development of a novel autologous bioprosthesis
6 2016 3 The Heart Valve Society Annual Meeting. Takewa Y. A Novel Autologous Heart
Valve with Growth Potential.

@ 2016 2 46
@ 2016 2
2015 12 European International Society for Applied Cardiovascular biology

Meeting Takewa Y. Development of a novel autologous heart valve(biovalve) with in-body
tissue engineering method.

@ 2015 11 53

2015 11 AHA 2015 Takewa Y. A novel
versatile bioprosthetic valve made by autologous tissues maintaining growth
potential.

2015 9 ESAO 42 Takewa Y.

Improvement and evaluation of biovalve with stent for transcatheter pulmonary valve
implantation.

2015 8 European Society of Cardiology Congress 2015 Takewa Y. A tailor made valve
surgery with a novel autologous bioprosthesis.

2015 5 The Heart Valve Society Annual Meeting. Takewa Y. Long termevaluation
of a novel autologous tissue engineered valve substitute(biovalve).

2015 5 ASAIO 61 Takewa Y. In-body
tissue engineered heart valve (biovalve) can be engrafted as vital tissues.

¢y

TATSUMI, eisuke

NAKAYAMA, yasuhide

SUMIKURA, hirohito

KISHIMOTO, satoru

NAITO, noritsugu

11ZUKA, kei

AKIYAMA, daichi



IWAI, ryosuke

FUNAYAMA, marina

KATAGIRI, nobumasa

TAKESHITA, daisuke

OHNUMA, kentaro

FUJIN, yutaka

TOGO, konomi

MIZUNO, toshihide

TSUKIYA, tomonori

KAKUTA, yukihide



