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Development of external fixation pin to prevent pin site infection: Apatite
FGF-2 coated pin

Matsumoto, Yukei
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The effect verification of the stainless steel external fixation pin coated
FGF-2 -apatite compsite layer was performed using rabit.Four groups, Stainless steel pin(SS),
apatite coated pin(Ap), FGF-2-apatite coated pin and Ap-FGF pin with additional immersed FGF-2
solution(FGF+) were performed comparision study. No significant difference was found between each
groups regarding infection prevention. Ap-FGF group was founded significant difference in fixation
index for another three groups.Ap-FGF coating stainless steel implant may be effective in vivo.



(NIHT3T)

g/ml
2.0p g/ml

Ap-FGF-2

Ap-FGF

AP-FGF

FGF-2

FGF-2
FGF-2

65

50%

ADL

FGF-2
FGF-2
FGF-2
FGF-2
FGF-2
lpum
FGF-2
- -2(Ap-FGF)
2.6 1
Ap-FGF
(FGF 36 ng/ml) FGF-2(5.8 ng/ml)
Ap-FGF
3,4 FGF-2 4au
37 48 (37F4.0) FGF-2
25 24 (25F2.0)
45 %(37F4.0) 80 (25F1.0)
5
Ap-FGF
Weibull
6
Ap-FGF
FGF-2
FGF-2
FGF-2 ( )
FGF-2
FGF-2 FGF pH
Ap-FGF
Ca Ca/P
FGF-2
130

4 (SS



Ap
)

Fixation Index( /

FGF-2

225.8 125.6 154.8
Ca/P 1.77 1.76 1.72
(ug) 0.318 0.575 0.612
FGF-2
1
ETFHERR
1 —p
08 = Ap-FGF
% —FGF+
& 06 55
04
a 1
0.2 i
[ .
0 5 10 15 20 25
HRERHARD
(1 4
Ap-FGF
« 2
( 3 Ap-FGF
Fixation Index
3

=R gEEH

Fixation Index® 7 A 7 /Lo #7

SS 1 y=1.3134%-0.8034
Ap + y=1.5909x-0.767
Ap-FGF : y=1.7109x-0.528
FGF+ :y=1.3581x-0.4403

Fixation Index

A& : SS, FGF+ <Ap<Ap-FGF
(p=0.041)

1R : FGF+ <SS, Ap<Ap-FGF
(p=0.0015)

Ap-FGF FGF+
)
154.5
1.76
0.543
2
g7 il
BAMRE LY . Fixation Index
;
6
5
1
*'ﬁ”'”"gﬁﬁ -
-- -
0
Ap Ap-FGF FGF+ Ap Ap-FGF FGF+

HRE, —EENE TS *HEEH Y (p=0.045)

Index
Weibull

Fixation

Ap-FGF



1 Sogo Y, Ito A, Onoguchi M, Oyane A, Tsurushima H, Ichinose N. Formation of a FGF-
2 and calcium phosphate composite layer on a hydroxyapatite ceramic for promoting bone
formation. Biomed Mater. 2007 Sep;2(3):S175-80.

2 Tsurushima H, Marushima A, Suzuki K, Oyane A, Sogo Y, Nakamura K, Matsumura A,
Ito A. Enhanced bone formation using hydroxyapatite ceramic coated with fibroblast
growth factor-2. Acta Biomater. 2010 Jul;6(7):2751-9.

3 Mutsuzaki H, Ito A, Sakane M, Sogo Y, Oyane A, Ochiai N. Fibroblast growth factor-
2-apatite composite layers on titanium screw to reduce pin tract infection rate. J
Biomed Mater Res B Appl Biomater. 2008 Aug;86(2):365-74.

4 Mutsuzaki H, Ito A, Sogo Y, Sakane M, Oyane A, Yamazaki M. The calcium phosphate
matrix of FGF-2-apatite composite layers contributes to their biological effects. Int
J Mol Sci. 2014 Jun 10;15(6):10252-70.

5 Mutsuzaki H, Ito A, Sogo Y, Sakane M, Oyane A, Ochiai N. Enhanced wound healing
associated with Sharpey"s fiber-like tissue formation around FGF-2-apatite composite
layers on percutaneous titanium screws in rabbits. Arch Orthop Trauma Surg. 2012
Jan;132(1):113-21.

6 Fujii K, Ito A, Mutsuzaki H, Murai S, Sogo Y, Hara Y, Yamazaki M. Reducing the
risk of impaired bone apposition to titanium screws with the use of fibroblast growth
factor-2-apatite composite layer coating. J Orthop Surg Res. 2017 Jan 5;12(1):1.



(HARA yuki)

(YAMAZAKI masashi)

(ITO atsuo)

(MUTSUZAKT hirotaka)

(YANAGISAWA yohei)

(TOTOKI yasukazu)




(NOGUCHI hiroshi)

(OKANO ERIKO)

(NAGASHIMA katsuya)

(MATAKI kentaro)




