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Development of titanium implants with excellent antimicrobial properties

Otsuki, Bungo
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The antimicrobial properties and bioactivity of three groups of pure
titanium (cp-Ti), bioactive titanium (Ca-Ti) treated with alkali-heat-calcium, and iodine titanium
(Ca-1-Ti) in which iodine was introduced by ion exchange, were investigated. In vitro, Ca-I-Ti
reduced the number of MSSA adhering to the surface to 1/100. It was also shown that Ca-I-Ti had no
adverse effect on the proliferative and differentiation potential of osteoblasts. In vivo studies
using rabbits showed that Ca-I1-Ti has excellent bone-bonding ability similar to that of Ca-Ti, and a

subcutaneous infection model using rats showed that Ca-1-Ti can significantly reduce the number of

adherent MSSA on the material surface as well as significantly suppress inflammation and destruction
of surrounding tissue.



QOL
Na
100
I2 I3 I+
Na
(cp-Ti)
(Ca-Ti)
(Ca-I-Ti) Invitro 13mm 1lmm
invivo 15x10x2mm
(FE-SEM) (AFM)
X (XPS)
In vitro
MC3T3-E1
XTT
ALP Osteocalcin (Ocn),
Osteopontin(Opn), 1 (Collal)
(MSSA) 1.5 x 10°
(SEM)
In vivo
(BIC)
0,1 1, 3,6
MSSA (6.0 x 10° 7
in vitro
SEM Ca-Ti Ca-Ti-1  1umt

XPS Ca-Ti-I 615-640eV



In vitro

XTT 3
SEM
Ca-Ti-I
cp-Ti
ALP Ocn  Opn
in
MSSA Ca-Ti-I
QY 1/3
14 mcp-Ti
* mCa-Ti
& 12 oCa--Ti
210 =
Q
€ o
3 8 ©
: e -
& o
P 2
) £
S 4
g
22
12h 24 h
M1 #MEoffEEoI0=—Av >
In vivo
Ca-Ti
Ca-1-Ti cp-Ti
Ca-1-Ti BIC
Cr, BUN
TSH, FT3, FT4
Ca-1-Ti « 4
cp-Ti MSSA
Ca-1-Ti MSSA
Ca-1-Ti
MSSA in vitro
in vivo

cp-Ti Ca-Ti
Ca-Ti Ca-Ti-I
Collal
vitro
1/100
40 el mepeTi
35 mCa-Ti
30 oCa-I-Ti
25 =
20
15
10
5
0
4 weeks 8weeks 16 weeks
X2 HEHROER
cp-Ti CajTi Ca-I-Ti
4 weeks
8 weeks /
16 weeks f ==
X3 &, #RREOERFHTME
P N
5 =10 =3 mcp-Ti
;I =9 oCa-I-Ti
B oL 8
g 7
& 6
g 5
5 4
S 3
‘g‘ 2
B 1
50
< Base line 7 days
®4 v bEBVinvivo NERR



41

2022

37

2022

36

2021

16

2021




40

2021

(Fujibayashi Shunsuke)

(30362502)

(14301)




