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Formation process of self-organized nano-pore arrays on metal substrates and their a
pplications to metallic biomaterials
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The present work examined the electrochemical formation of self-organized nano-por
ous structures on metallic biomaterials and evaluates their biocompatibility. Self-organized nano-porous s
tructures were formed on stainless steels, titanium and cobalt-chromium alloy although optimized condition
for the pore formation was different depending on the substrates. Cell proliferation was enhanced on poro
us Type3l6L stainless steel surfaces compared to a flat stainless steel surface. Repassivation that is one
of the most essential factors to suppress metal dissolution induced by deformation was facilitated by the
presence of nano-porous structures on stainless steel surface. These findings demonstrated that the forma
tion of self-organized nano-porous structure on stainless steel surface can improve the biocompatibility
as well as corrosion resistance during the deformation of stainless steel.



Type316

Type316

1V/s

SEM  AFM

ALP

Type316L
o -MEM(Minimum Essential
Medium) 10 vol _.%FBS(Fetal Bovine Serum)

ALP

DDS(Drug Delivery System)

Type316L

(PBS)



Type316
v
v

Type316
Vv Fe-11Cr Fe-30Cr-2Mo
Fe-Cr

SEM AFM

Type316L




SEM

ALP

ALP

elastic

plasti

c strain is
terminated

deformation deformation
500

400
300
~ 200

100

Stress
MPa

AAN
a O U o
o O O o

Current density
/ mA cm2

OO

elastic
deformation deformation

0.02 0.04 0.06 0.08 0.1

Time/s

plastic strain is

terminated

500
400
300
200
100

Stress
/ MPa

w
o

/ mA cm™
- N
o o

Current density

0
0

1 L
0.02 0.04

0.06 0.08 0.1
Time/s



Type316L

Type316L

2

Kotaro Doi, Sayaka Miyabe, Shinji
Fujimoto, “ Breakdown of Passive Films
and Repassivation of Ti-6Al1-4V Alloy
with Rapid Elongation in Simulated Body
Fluid including Osteoblast-like Cells” ,
Journal of the Electrochemical Society,
160 (2013) C576-C580.
10.1149/2.085311jes

Hiroaki Tsuchiya, Takahiro Suzumura,
Yoshiyuki Terada, Shinji Fujimoto,
“ Formation of self-organized pores on
type 316 stainless steel in organic
solvent” , Electrochimica Acta, 82
(2012) 333-338.

10.1016/j .electacta.2012.06.048

22

2014 3 21 283

Kotaro Doi, Sayaka Miyabe, Shinji
Fujimoto,“ Repassivation on Type 316L

Stainless Steel with Cyclic Deformation
in Simulated Body Fluid including
Cells” , 224"  Meeting of the
Electrochemical Society, 27th October
2013 1st November 2013, The Hilton San
Francisco Hotel

SUS316L

2013 9 17 19

Kotaro Doi, Sayaka Miyabe, Shinji
Fujimoto, *“ Metal Dissolution and
Repassivation Behavior of Ti6A14V Alloy
during Rapid Straining in Simulated Body
Fluid” ,222 Meeting of the
Electrochemical Society, 7th October
2012 12th October 2012, The Hilton San
Francisco Hotel

316 ”
2012 9 17 19

“ SUS316L

2012 9 17 19

2011 9 7 9

@
FUJIMOTO Shinji
70199371
&)
TSUCHIYA Hiroaki
50432513
MIYABE Sayaka
50584132
®

HIROMOTO Sachiko

00343880



