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Improvement of culture enviroment for scaffold-free cardiac construct
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We developed a Bio-3D printer tissue engineering technology in which cells
aggregated into spheroids can be printed onto a scaffold-free needle array according to the desired
3D design. In this study, we fabricated a dome shape cardiac construct and optimized a culture

environment for that new form.
Firstly, we fabricated a dome shape construct using human neonatal dermal fibroblasts and studied
the optimization of culture environment. As a result, a dome shape fibroblast construct could be
removed from needle array and cultured in the improved culture method. The shape of constructs could
be maintained onto needle array. Secondly, we fabricated dome shape constructs with human cardiac
spheroids. Although desired dome shape of constructs was maintained after removing from needle
array, the beating of the constructs was weak. In the next step, we plane to improve the culture
environment of dome shape cardiac constructs by redesigning needle array.



( 1CD)

27

(A) R4 A 3D T RI= &L HFEfE

(B)YLFHRTTAAF

S | B
M'i‘lﬂ\l!‘

o
i (LWL
Bt Bt e U A W

o 2 4 6 8
»

(O —h gtk

Sl E2H

(D) — R

o

12345678810

[ 108 B

1. 3D

©

)

3D
(A)
B
(D)

2

@

3D

iPS

2B
PDMs

( 20

2 3D A),
(B)PDMs  (C)



@)
1
D
3D
iPS
1
1
3C
A)HEZHE B FOR=>T
C) CD31 D) CD90 5A
Arduino
: B
i
3.

HE (A) T(B) CD31(C)
CD90(D)

PDMs / I 3k

4A-B

PDMs

PDMs (A) (B)




2

Moldovan N.I., Hibino N, Nakayama K.
Principles of the 'Kenzan' method for robotic
cell  spheroid-based  three-dimensional
bioprinting. Tissue Engineering  Part
B:Reviews,June 2017,23(3)237-244

Verissmo A.R, Nekayama K.
Scaffold-Free Biofabrication. 3D Printing
and Biofabrication, 2017 pp.1-20

3D
iPS
17
(2018.0321-23 )
3D
36
2018.03.08
3D ARO 5
2017.09.26

Nakayama K. Scaffold-free  bio-3D
printing for solid organ fabrication._Printing
the future of therapeuticsin 3D May. 05,
2017 Vancouver, Canada

3D

16

(2017)

Ara K, Qjima A, Mukae Y, Morita S
Nakayama K, Fabrication of scaffold-free
cardiac construct by bio 3D-printer,
International Conference on Biofabrication
2016

Nakayama K, Scaffold-free  bio-3D
printing for solid organ fabrication,
European Chapter Meeting of the Tissue
Engineering and Regenerative International
Society 2016 (TERMIS)

0

()

@)

(€)

4)

Nakayama Koichi

50420609

Arai Kenichi

42752960



