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Development of implant/interconnected porous hydroxyapatite complex with adsorbed
bFGF and poly-phosphate
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We designed novel complex biomaterial to simultaneously restore bone and place
implant. This complex was incorporated implant into interconnected porous calcium hydroxyapatite
(IP-CHA) with adsorbed bFGF and polyphosphate. We then tested this complex and evaluated its effect on
subsequent boneregeneration and implant stability. he results indicate that placed complex could achieve
osteoconduction of newly formed bone and osseointegration at the implant interface. We concluded that the
Implant/1P-CHA complex could be expected to achieve bone reconstruction and implant stability.



ERL-EEZAMHA- 1V TIUMNESHK
(3B S E42155955)

HA

IP-CHA

basic
fibroblast growth factor  bFGF

1P-CHA
bFGF

bFGF

bFGF

in vitro

bFGF
MC3T3—E1

bFGF
bFGF+poly(P-15)
bFGF+poly(P-65)
bFGF+poly(P-130)

MC3T3-E1

in vivo

bFGF

bFGF +IP-CHA
bFGF+poly(P-15) +IP-CHA
bFGF+poly(P-65) +IP-CHA
bFGF+poly(P-130) +IP-CHA

1P-CHA

bFGF



150

bFGF
65 bFGF
MC3T3—E1
0.35
0.3
=
= 0.25 -
S 0.2
2
fo15
2
2 o1
0.05 -
0 -
bFGF poly(15)+bFGF  poly(65)+bFGF  poly(130)+bFGF
bFGF 65

bFGF/IP-CHA poly(P-65)/IP-CHA  poly(P-65)+bFGF/IP-CHA

60.000 *

5 8 & 8 ¢
8 &8 &8 8 8
g 8 8 8 8
§ 8 8 8 8

Bone regeneration ratio (%)

e
3
8

1P-CHA FGF/IP-CHA Poly(p-65)/IP-CHA  poly(p-65+bFGF)/IP-CHA

2 150

3 6
90
55 80
2 70
= *
T 60
@ control
'g 50 &
E- 40 [ complex
30
2 month 3 month 6 month
bFGF
in vitro in vivo
I1P-CHA
4

1. Influence of implant surface
topography on primary stability in a
standardized osteoporosis rabbit model
study. Oue H, Doi K, Oki Y, Makihara Y,
Kubo T, Perrotti V, Piattelli A, Akagawa
Y, Tsuga K. J Funct Biomater. ( )
18:143-52.2015,doi:

10.3390/j1b6010143.

2. Inorganic polyphosphate adsorbed onto
hydroxyapatite for guided bone

regeneration: an animal study. Doi K,
Kubo T, Takeshita R, Kajihara S, Kato S,
Kawazoe Y, Shiba T, Akagawa Y. Dent Mater



J. ( ) 33:179-186. 2014,
http://doi.org/10.4012/dmj.2013-275

_ ( )5
417-419 2013

4. Development of
implant/interconnected porous
hydroxyapatite complex as new concept
graft material. Doi K, Oue H, Morita K,
Kajihara S, Kubo T, Koretake K, Perrotti
V, lezzi G, Piattelli A, Akagawa Y. PLoS
ONE ( ), 7:e49051, 2012. doi:
10.1371/journal .pone.0049051.

6
1. Kajihara S, Doi K, Kubo T, Oue H,
Makihara Y, Morita K, Kato K, Akagawa Y.
Evaluation of implant stability in
implant/interconnected pours
hydroxyapatite complex, The 23rd
European Association for
Osseointegration, 2014.9.25-27. Rome

(1taly)

2. Doi K, Kubo T, Makihara Y, Oue H, Kato
K, Oki Y, Akagawa Y, Tsuga K, Effect of
intermittent parathyroid hormone
administration on primary stability in
The 9th

Scientific Meeting of the Asian Academy

rabbit osteoporosis model.

of Osseointegration, 2014.7.9. Sapporo
(Japan)

3. Makihara Y, Doi K, Kubo T, Oue H,
Kajihara S, Morita K, Akagawa Y, Tsuga

K. Evaluation of implant stability in
novel implant/interconnected pours

calcium hydroxyapatite complex, The 9th

Scientific Meeting of the Asian Academy
of Osseointegration, 2014.7.9. Sapporo
(Japan)

4. Makihara Y, Doi K, MoritaK, Kajihara

S, Kubo T, Akagawa Y. Histological and

mechanical evaluation of the implants
placed in the reconstructed bone by
interconnected porous calcium
hydroxyapatite. International college
of Prosthdontists, 2013.9.18-21.
Torino (ltaly)

5.
43
2013 9 11
6.
122
2013 5 18
@
AKAGAWA, Yasumasa
00127599
@

KUBO Takayasu

60240876

KORETAKE, Katsunori

50346508



DOI, Kazuya

80444686

MORITA, Koji

30555149



