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Regulation of bone-associated cells differentiation and function by micro
configuration of material surface
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Microfabrication technique using plasma etching make it possible to pattern
pillar shape on the quartz and cocave/convex micro configuration on the polystyrene materials. It
was revealed that the ability of a cell to proliferate was down regulated and bone formation was
promoted on the microfabricated culture materials in the study using bone metabolism-associated
cells like osteoblast and osteoclast. The number of osteoclast formation was altered according to
the difference of scaffold materials. So it was indicated the possibility of controling the
capability of bone metabolism associated cells by fabricating the adequate shape of cell attachment
surface and using adequate materials.



quartz
@l.5um h 2pm pillar
quartz pillar/quartz
quartz(quartz)
polystyrene(polystyrene)

pore/pillar
(pore/polystyrene,

polystyrene

pillar/polystyrene)

Ascorbic acid,
B-glycerophosphate,Dexamethasone

M-CSF RANKL

RNA

1 quartz quartz pillar/quartz
polystyrene

pillar

pillar/quarz quartz

polystyrene

ST2

pillar/quartz
ST2 quartz polystyrene

1

Cell proliferation assay

[ )
wn

N
o

o polystyrene
«ssihess pillar/quartz

[
w

——r_——

quartz

=
S]

5]  pece=s -

absorbance (A450nm-A620nmy)

day1l day2 day3 day4

1 ST2

MC3T3

Alp,Collagen,Osteocalcin
qPCR
porystyrene
pillar/quartz
Alp, Collagen

quartz

Osteocalcin
pillar/quartz
2
s 5 _Alp 16 Osteocalcin
§4.5 | [Jpolystyrene | polystyrene
; 4 . pillar/quartz 314 . pillar/quartz
::3 . | Il auartz 5512 W cvartz
oD
RS £
E 2 g .
51.5 Bl =
'g 1 E4
z ] 2
205 - 2
0 0 -
AABGP,Dex - + } N
2 qPCR Alp,Osteocalcin



Rankl,Opg
ST2 vitaminD3
Rankl
Opg qPCR
pillar/quartz quartz
polystyrene
Rankl Opg
Rankl/Opg
M-CSF/RANKL
3 TRAP 4
Rhodamine phalloidin a)polystyrene
b)quartz/pillar  c¢)quartz
polystyrene
quartz

polystyrene  quartz

pillar/quartz
RNA qPCR
Trap,c-Fos,Nfatc1,Ctsk
Nfatcl CathepsinK
polystyrene
quartz

2

pore/pillar polystyrene
polystyrene
pore/pillar
pore/polystyrene,
pillar/polystyrene
MC3T3
qPCR
normal
pore/polystyrene ALP
( 5
57 _Alp
45

l [] polystyrene
4 pillar/polystyrene
3.5 -|[Bf pore/polystyreane

Relative expression of Alp

AA,BGP,Dex - +
5 qPCR Alp
ST2 10 8M vitaminD3
RNA Rankl Opg
normal

pillar/polystyrene  Rankl
pore/polystyrene  Opg

(Rankl,Opg)

quartz 1-
pillar Rankl

Opg

quartz  polystyrene

pillar pore



pillar/pore

3
. Yasui Y, Chijimatsu R, Hart DA,
Koizumi K, Sugita N, Shimomura K,
Myoui A, Yoshikawa H, Nakamura N.
Preparation of Scaffold-Free
Tissue-Engineered Constructs Derived
from Human Synovial Mesenchymal
Stem Cells Under Low Oxygen Tension
Enhances Their Chondrogenic
Differentiation Capacity. Tissue Eng
Part A. 2016 Mar;22(5-6):490-500.(

) doi: 10.1089/ten.tea.2015.0458.
Epub 2016 Mar 14.
. Du D, Sugita N, Liu Z, Moriguchi Y,
Nakata K, Myoui A, Yoshikawa H.
Repairing Osteochondral Defects of
Critical Size Using Multiple Costal
Grafts: An  Experimental  Study.
Cartilage. 2015 Oct;6(4):241-51. doi:
10.1177/1947603515591628.

b

34(5): 452-459, 2015.05

11

. Nishiyama K, Ito T, Sugimoto S, Gotoh
K, Isobe M, Okamoto M, Myoui A,
Yoshikawa H, and Hamaguchi S.
Plasma-based  Functionalization  of
Polystyrene Surfaces of Cell Culture
Plates, the AVS 63rd International
Symposium & Exhibition (Nov. 6-11,
2016, Nashville, TN, UsA)
PB+BI+PS-MoA1l1l.

2016. 2016.11.21.

. 42
38Suppl: S79, 2016.07.

15 .2016.3.17~19,
0-07-6, “
" Vol, 15. Suppl. P-207.

35
2015.12.

6. Myoui A, Fujimoto T, Tamai N, Ezoe
S, Shimokawa T, Yoshikawa H.
Clinical Research on Safety and
Efficacy of  Autologous MSC
Integrated with Porous Ceramics for
Bone Defect Repair after Benign
Tumor Removal. 2015 4th TERMIS
World Congress. September 8-11,
2015. Boston, MA

7. Miyamoto S, Myoui A, Okuzaki D,
Goto N, Hamaguchi S, and Yoshikawa
H. Optimization of Culture Conditions
for Directing Osteogenesis
Differentiation of Mouse Induced
Pluripotent Stem Cells, in the Poster
Abstract Book of the Annual Meeting
of the International Society for Stem
Cell Research (ISSCR 2015) (24-27
June, 2015. Stockholmsmaéssan
Exhibition and Convention Center,
Stockholm, Sweden) F-1307, p. 496.

34
2014.12

9. Itsuki D, Sugimoto S, Miyamoto S,
Myoui A, Yoshikawa H, and
Hamaguchi S. Plasma Surface
Modification of Cell Culture Plates,
The 2nd International Symposium on
Non-equilibrium Plasma and
Complex-System Sciences (IS-NPCS)
(Sept. 30 - Oct. 2, 2014, Ruhr
Universitit Bochum (RUB), Bochum,

Germany).

10. Myoui A. Biological Effect of Plasma

Processing on Ceramics Artificial
Bone. The 5th International
Conference on Plasma Medicine
(ICPM5). May 18 — 23, 2014. Nara,
Japan.

11. TItsuki D, Ito T, Sugimoto S, Moriguchi

Y, Miyamoto S, Myoui A, Yoshikawa H,
Hamaguchi S. Modification  of
hydroxyapatite = and  polystyrene
surface  for cell culture by
low-pressure plasmas, in Book of
Abstracts of 5th International
Conference on Plasma Medicine
(ICPM5). May 18 — 23, 2014. Nara,
Japan.




eY)

2

(3

MYOUI Akira

10263261

OKAMOTO,Mina
50457008
YOSHIKAWA Hideki

60191558

HAMAGUCHI,Satoshi
60301826



