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In this study, we fabricated standardized and controlled periodic
nanopatterns with nanosized surface roughness on titanium substrates and investigated their
influence on bone marrow stromal cells. Cell proliferation assays revealed that the bare substrate
with a 1.7 nm surface roughness showed lower hydrophilicity but higher proliferation ability than
that with a 0.6 nm surface roughness. Further, with the latter substrate, directional cell growth
was observed for line and groove patterns with a width of 100 nm and a height of 50 or 100 nm, but
not for those with heights of 10 or 25 nm. With the smooth substrate, time-lapse microscopic
analyses showed that more than 80% of the bone marrow cells on the line and groove pattern with a
height of 100 nm grew and divided along the lines. As the nanosized grain structure controls the
cell proliferation rate and the nanosized line and groove structure controls cell migration,
division, and growth orientation.



1952

90%

e e e e
~— N N N

1.7nm 0.6nm 0.6nm
1.7nm



25nm
25nm

2020

Scientific Reports

100nm 50nm

Rigibr /&

(100nm line and space)

[

g, BRE. YA XA TLIC
S -RsL T/ HiE

" g

control(Bare plate) 100nm Line & Space

HARAC L R R ARCIE
it iaty




1 0 0 0

Shiozawa Mayuko Takeuchi Haruka Akiba Yosuke Eguchi Kaori Akiba Nami Aoyagi Yujin 10
Nagasawa Masako Kuwae Hiroyuki lzumi Kenji Uoshima Katsumi Mizuno Jun

Biological reaction control using topography regulation of nanostructured titanium 2020
Scientific Reports 2438-2445

DOl
10.1038/s41598-020-59395-4

(MIHO TERUNUMA)

(50615739) (13101)

(JUN MIZUNO)

(60386737) (32689)
(KENJT 1ZUMI)
(80242436) (13101)




