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Development of bio-compatible implants of metals, ceramics, and polymers
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We developed the formation technique for “ Bioimplants” , integrating medical
experiences into engineering techniques. It is important to produce the hydrophilic surface In order to
adsorb the several kinds of protein on the metallic, ceramics, and polymer implants. In this research, we
found hydro-techniques for the super-hydrophilicity of these implants and for keeping the
super-hydrophilicity. Several kinds of protein were adsorbed on the super-hydrophilic implants surfaces
(bioimplant). Important proteins were found for the improvement of the osteoconductivity by the
implantation of the protein-adsorbed samples in rats’ tibia.




Water contact angle, WCA (deg.)

Ti  Ti
Tio,
Ti
invitro
in vivo
30 :
e KL
20 E
) ) ) ®
10 E
30 ¢ '
é ;
: EomEE
20 || .
i
° ]
10 _Q,_
o | %e .
30 .
¢ KRETSAVEH
20 | .
10 | .
o—¢ ®
0,. o4 8 12
0 60 120 180

Processing time, t/ min.

Ti
WCA

40

- 30 AR® u
'g’ /lk
= wEks )
2 105 A x1 PBS
o v x5 PBS
0o 24 . 72
Holding time, t/ h
2 Ti
WCA
(¢)
Ti
AL, Zro, PEEK
Ra<0.1(m
(2)
Ti ALO, Zr0,
180 180 173nm 10
N, 500W 60
5 PBS(-)
250
0 110deg.
PEEK
18 N
H,S0, 10 PEEK
173 nm
(€))
SEM
XRD FT-IR XPS
2u L
FT-IR
ATR C=0
QCM
8



BIC

14
@D
Ti
Ti
5 PBS(-)
PBS(-)
WCA
XPS
CH
OH
PBS
AL,0, Zr0,
ALQ, Zr0, Ti
CH
PBS
OH
PEEK
PEEK
WCA
WCA < 10 deg-
H,S0,
FT-1R
WCA
H,S0, -V
®
WCA Ti PEEK
Ti
WCA 65 deg.
45 deg.
WCA

WCA

80

'
8—, 60‘ 1
k=]
= 40
9
20 1
o0 A [ ]
—e—3
[
0 . N [ ]
® EE
[
5 60 1T
Q
kel
E 406
(@)
= 2} ] o
(K ) - _
\ S _. 8¢ o o_PBSO)y
0 10 20 0 2 4 6

Processing time t/h

WCA

WCA (deg.)

WCA (deg.)

®

100
80
60
40

20

100

Ti

Storing time t/d

>

172nmUV(IF257)

as polished

H,S0,

x5 PBS(-)
® ;

6
Storing time , t/d

4 PEEK

PEEK



PEEK

N _-

N
o
o

BE— ]

Protein adsorption
(C=0 intensity in peptide)

100 y'y A
AT A
A Wy ) 4
~ <
1 . 1 ‘.lvﬂ"ﬂ‘ («Q 1 . 1
0 20 40 60 80 100

Water contact angle, WCA(deg.)

Bone-Implant contact, BIC /%

0 20 40 60 80 100
Water contact angle, WCA(deg.)

»

Ti m PEEK e

3
M. Zuldesmi, A. Waki, K. Kuroda, M.
Okido: “ Hydrothermal Treatment of
Titanium Alloys for the Enhancement of
Osteoconductivity” ,
Eng.: C, 49(2015), pp. 430-435,
http://dx.doi.org/10.1016/j .msec.2015.0
1.031
M. Zuldesmi, K. Kuroda, M. Okido, M.
Ueda, M. lkeda: “ Osteoconductivity of
Hydrophilic Surface of Zr-9Nb-3Sn Alloy
with  Hydrothermal  Treatment” , J.
Biomater. Nanobiotech.,

Mater. Sci.

6(2015),

pp- 126-134,
http://dx.doi.org/10.4236/jbnb.2015.630
12

M. Omori, S. Tsuchiya, K. Hara, K.
Kuroda, H. Hibi, M. Okido, M. Ueda, “ A New

Application of Cell-Free Bone
Regeneration: Immobilizing Stem Cells
from Human Exfoliated Deciduous

Teeth-Conditioned Medium onto Titanium
Implants by Using Atmospheric Pressure
Plasma Treatment” , Stem Cell Res. &
Therapy, 6(2015), pp- 124-136,
DOI 10.1186/s13287-015-0114-1

24
K. lgarashi, K. Kuroda, M. Okido,
“ Formation of hydrophilic surface of PLGA
and PEEK polymer biomaterials” , 24th PFAM,

2015 12 18 20 Osaka
PLGA PEEK
37 2015
11 09 10
Ti
37

2015 11 09 10

Ti

2015 9 16 18
K. Kuroda, M. Okido,” Formation of
hydrophilic and hydrophobic Ti surface
using hydroprocessing and their
osteoconductivity” , 13th World Conf. on
Titanium (Ti-2015), 2015 08 17 20
SanDiego, (USA)

2015-167882
2015 08 27

http://f2.numse._nagoya-u.ac.jp/theme01B.html

@
KURODA, Kensuke

00283408



@
HIBI, Hideharu

90345885
TSUCHIYA, Shuhei

20569785



