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Engineering three-dimensional (3D) cellular constructs outside of the body
is one of the most important issues for tissue engineering. Increase in size of cellular aggregates
causes a depletion of oxygen in the core of aggregates. We have developed an oxygen-permeable cell
culture device to prevent hypoxia in the core of the cellular aggregates. The aim of this study was
construction of 3D cellular structure consisted of mesenchymal stem cells (MSCS% and vascular
endothelial cells based on the oxygen-permeable device we developed. We found that the device was
able to improve osteoblastic differentiation of MSCs and generate cellular aggregates consisted of
two types of cells. These results suggest that the device is useful for engineering 3D cellular
constructs for tissue engineering.



QoL

Anada et al. 2012
Biomaterials Anada et al, 2010 Sens
Actuators B

100 pum
10 mmHg
400 pum

Oxy chip

PDMS
Anada et al. 2012 Biomaterials

non-Oxy chip
MSC

MSC
D1 C3H10TV2

HUVEC MSC

MSC

MSC
Oxy chip
D1



PCR DNA

Oxy chip non-Oxy chip

Oxy chip  non-Oxy chip

DNA

MSC

1 MSC

1. M Tadaki, T Anada, Y Shiwaku, T Nakamura,
M Nakamura, M Kojima, T Arai, S Fukumoto,
0 Suzuki. (2016) A 3D culture model study
monitoring differentiation of dental
epithelial cells into ameloblast-like
cells RSC Adv 6: 62109-62118. DOI:
10.1039/C6RA04570G

2. B Hirayama, T Anada, Y Shiwaku, N
Miyatake, K Tsuchiya, M Nakamura, T
Takahashi, O Suzuki. (2016) Immune cell
response and subsequent bone formation
induced by implantation of octacalcium
phosphate in a rat tibia defect RSC Adv 6:
57475-57484._ DOl : 10.1039/C6RA10834B

3. Kamoya T, Anada T Shiwaku Y,
Takano-Yamamoto T, Suzuki 0. (2016) An
oxygen-permeable spheroid culture chip
(Oxy  chip) promotes osteoblastic
differentiation of mesenchymal stem cells
Sensors & Actuators: B. Chemical 232 pp.
75-83. DOI: 10.1016/j-snb.2016.03.107

4. Anada T, Sato T, Kamoya T, Shiwaku Y,
Tsuchiya K, Takano-Yamamoto T, Sasaki K,

Suzuki 0.

(2016) Bioactivity of
octacalcium phosphate utilizing
osteoblastic cell aggregates in a spheroid
culture device. Regenerative Therapy 3:
58-62. DOI: 10.1016/j.reth.2016.02.004

5. Ishiko-Uzuka R, Anada T, Kobayashi K,
Kawai T, Tanuma Y, Sasaki K, Suzuki O.
(2016) Oriented bone  regenerative
capacity of octacalcium phosphate/gelatin
composites obtained through two-step
crystal preparation method. J Biomed Mater
Res B Appl Biomater 1in press. DOl :
10.1002/jbm.b.33640

6. A Henmi, H Okata, T Anada, M Yoshinari,
Y Mikami, O Suzuki, Y Sasano. (2016) Bone
matrix calcification during embryonic and
postembryonic rat calvarial development
assessed by SEM-EDX, XRD and FTIR, J Bone
Miner Metab, 34, 41-50. DOl :
10.1007/s00774-014-0647-x

7 N Kanda, T Anada, T Handa, K Kobayashi,
Y Ezoe, T Takahashi, 0O Suzuki. (2015)
Orthotopic osteogenecity enhanced by a
porous gelatin sponge in a critical-sized
rat calvaria defect. Macromol Biosci
15:1647-1655 DOI: 10.1002/mabi.201500191

8. M Yamada, T Anada, T Masuda, T
Takano-Yamamotol, O Suzuki. (2015) Effect
of mechanical stress on differentiation of
mouse mesenchymal stem cells seeded into
an octacalcium phosphate-gelatin scaffold.
Sens Actuators B Chem, 220: 125-130. DOI:
10.1016/j .snb.2015.05.073

9. T Miyazaki, S Miyauchi, T Anada, A
Tawada, O Suzuki. (2015) Chondroitin
sulfate-E binds to both osteoactivin and
integrin o VB 3 and inhibits osteoclast
differentiation. J Cell Biochenm,
116:2247-2257. DOl : 10.1002/jcb.25175

10. K Takahashi, N Shiraishi, R
Ishiko-Uzuka, T Anada, O Suzuki, H
Masumoto, K Sasaki. (2015) Biomechanical
Evaluation of Ti-Nb-Sn Alloy Implants with
a Low Young®"s Modulus. Int J Mol Sci
16:5779-5788. DOI: 10.3390/1jms16035779

11. Itoigawa Y, Suzuki O, Sano H, Anada T,
Handa T, Hatta T, Kuwahara Y, Takahashi A,
Ezoe Y, Kaneko K, Itoi E. (2015) The role

of an octacalcium phosphate 1in the
reformation of infraspinatus tendon
insertion. J Shoulder Elbow Surg 24:

el75-184. DOI: 10.1016/j.jse.2015.01.011

12. Ezoe Y, Anada T, Yamazaki H, Handa T,
Kobayashi K, Takahashi T, Suzuki 0. (2015)
Characterization of partially hydrolyzed




OCP crystals deposited in a gelatin matrix
as a scaffold for bone tissue engineering.
J Nanopart Res,17:127. DOI:
10.1007/s11051-015-2864-1

13. K Kobayashi, T Anada, T Handa, N Kanda,
M Yoshinari, T Takahashi, O Suzuki. (2014)
Osteoconductive property of a mechanical
mixture of octacalcium phosphate and
amorphous calcium phosphate. ACS Applied
Materials & Interfaces, 6 (24):
22602-22611. DOI: 10.1021/am5067139

14 2014

32(3):.180-187.
http://ci.nii.ac.jp/naid/40020179581

15. K Hoshi, H Kawaki, 1 Takahashi, N
Takeshita, M Seiryu, S AMurshid, T Masuda,
T Anada, R Kato, H Kitaura, O Suzuki, T
Takano-Yamamoto. (2014)  Compressive
force-produced CCN2 induces osteocyte
apoptosis through ERK1/2 pathway. J Bone
Miner Res., 29:1244-1257. DOl :
10.1002/jbmr.2115

16. R Nishikawa, T Anada, R Ishiko-Uzuka,
0 Suzuki . (2014) Osteoblastic
differentiation of stromal ST-2 cells from
octacalcium phosphate exposure. Dent
Mater J, 33: 242-251. DOl :
10.4012/dmj .2013-226

17. K Suzuki, T Anada, T Miyazaki, N
Miyatake, Y Honda, K N Kishimoto, M Hosaka,
H Imaizumi, E Itoi, O Suzuki. (2014) Effect
of addition of hyaluronic acids on
osteoconductivity and biodegradability of
synthetic octacalcium phosphate. Acta
Biomater, 10(1):531-543. DOl :
10.1016/] .actbio.2013.09.005

16

2017 3
7-9
2. Anada T, Kamoya T, Sato T, Shiwaku Y,
Takano-Yamamoto T, Sasaki K, and Suzuki 0,
The application of oxygen-permeable
spheroid culture chip (Oxy chip) in bone
tissue engineering, IDMC2016, Bali
Indonesia, November 4-6, 2016
3. Anada T, Tadaki M, Shiwaku Y, Nakamura
T, Nakamura M, Kojima M, Arai T, Fukumoto
S, Suzuki 0, The Effect of
Three-dimensional Culture on The
Ameloblastic Differentiation of Dental
Epithelial Cells, International Symposium
on Micro-NanoMechatronics and Human
Science, Nagoya, November 28-30, 2016

4. Anada T, Suzuki O, Oxygen supply to 3D
cellular constructs using an
oxygen-permeable culture device, 10th
World Biomaterials Congress, Montreal
Canada, May 17-22, 2016

5.

27 2014
12 6

64
2014 10 4 5

1 O Suzuki, T Anada, Y Shiwaku., (2016)
Efficacy of calcium phosphate-based
scaffold materials on mineralized and
non-mineralized tissue regeneration.
Interface Oral Health Science, pp.113-120,
Springer

2 0 Suzuki, T Anada. (2015) Bone related
cell-stimulating scaffold materials and a
3D cellular construct for hard tissue
regeneration. Hyper Bio Assembler for 3D
Cellular Systems, pp.261-274.

http://ww._cfe._dent.tohoku.ac.jp/
@
ANADA, Takahisa

30398466

&)

Suzuki, Osamu

60374948



