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Fabrication of gelatin-coated carbonate apatite foam and its application on
reconstruction of jaw
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In this study, carbonate apatite (CO3Ap) foam was reinforced with gelatin and the
effect on the resulting physical characteristics was evaluated to understand the potential value of
gelatin-reinforced CO3Ap as a bone replacement. SEM images showed interconnected porous structures
similar to cancellous bone were observed. XRD patterns and FT-IR spectra showed that all the specimens
exhibited tgpical apatitic patterns and CO3Ap foam formed was B-type CO3Ap, in which the P043- lattice
site was substituted by C032-, similar to the bone mineral apatite. The mechanical strength of
gelatin-reinforced CO3Ap foam was increased significantly with the gelatin concentration. Heat treatment
to cross-link the gelatin had showed little effect on the mechanical strength. However, the
gelatin-reinforced CO3Ap could not maintain its shape when immersed in saline because of the swelling of
saline with gelatin, and the heat treated gelatin reinforced CO3Ap was stable in the saline.



scaffold ( )

TCP
HAP
TCP
HAP
HAP
5~8

HAP

€y
60 1
400
1500
a
-TCP
a
-TCP a
-TCP 4mol/L
200
o -TCP
@
(1)
Wakae
60 1
60
155 4 Heat
treatment; HT
0 10 20 30

DX



@
(b)30%

(c)30%

(a) 0% HT (-)

I (b) 30% HT (-)

(c) 30% HT (+)

(3)SEM

20 30 40 50
2theta(degree)
X
@
@
(b)30%
(c)30%
SEM
(D ®
“)
@, (0, (©) B type
1410, 145, 875 cm’ 30%
980-1100  560-600 cm* 40
4.0
Q L
g 3.5 E W)
- |30 i HT(+)
. I
§ 25
3
g 2 -
§ g 2.0
1.5 [
1.0 |
0.5 |
L L L L L L L '_-|—_| . . .
1TOUU LTOUU L 12UV 4LUUU OUyU OUU 4UU - 0 10 20 30

-1
Wave number (cm )

Concentration of gelatin(%)




®

@
(0)30%

(c)30%

24

19
11

2015
28-29

37
2015 11 9-10

60

2015 10 16-18

45
2015 9 21-23

36
2014 11 17-18

59
2014 10 17-19

Masako Kobayashi, Hirokazu Nagai, Kanae
Hara, Kenji Fujisawa, Daisuke Uchida, Tetsuya
Tamatani, Youji Miyamoto: Nobel Bone
Regeneration  System  Using  Carbonate
Apatite-coated Carbonate Calcium in Vivo.
American association of Oral Maxillofacia
Surgeons 96" Annual Meeting, Scientific
Sessions & Exhibition, September 8-13, 2014.
Hawaii Convention Center, Honolulu, USA.

Hirokazu Nagai, Kanae Hara, Masako
Kobayashi, Go Ohe, Tetsuya Tamatani, Kenji
Fujisawa, Y ouji Miyamoto: Application of Low
Crystalline Carbonate A patite Combined With
BMP-2 to Bone Reconstruction. American
association of Oral Maxillofacial Surgeons 96™
Annual Meeting, Scientific Sessions &
Exhibition September 8-13, 2014. Hawaii
Convention Center, Honolulu, USA.

BMP-2 35
2013 11 25-26

o
FUJISAWA, Kenji

40228979

@

MIYAMOTO, Youji
20200214
NAGAI, Hirokazu

50282190



TSURU, Kanji

50314654



