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Development of the injectable biomaterials for vertebral fracture healing

Saito, Wataru
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The prevalence of patients with vertebral fracture continues to increase in
aging societies, including Japan. Here, we developed an artificial collagen-based bone formation
system consisting of poly(Pro-Hyp-Gly)n, which mimics the triple helical conformation of collagen,
and basic fibroblast growth factor (bFGF) fused to collagen-binding domain (CBD) of Clostridium
histolyticum collagenase. We examined the formation abilitiy of four collagen-binding bFGF
consisting consisting of bFGF-s3, bFGF-s2b-s3, bFGF-s3b, and bFGF-s3a-s3b In a mice femoral fracture

model. As bFGF-s3a-s3b showed the highest capacity to induce callus formation in the mice fracture
model, bFGF-s3a-s3b-loaded artificial collagen gel (ACG) applied the in rat vertebral fracture model

and induced bone formation. In addition, combination of bFGF-s3a-s3b and BMP2 promote bone
formation. The poly(Pro-Hyp-Gly)n/bFGF-s3a-s3b/BMP-2 construct may therefore have the potential to
promote bone formation in clinical settings.
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CB-bFGF)
ColG, ColH CBD) CB-bFGF(bFGF-s3, bFGF-
s2b-s3, bFGF-s3b. bFGF-s3a-s3b) 1
9 C57BL/6J

(control ) (ACG ) DbFGF bFGF-

CBD-CBD ACG ( n=10) 2,4,6

micro-CT (Bv) (BMC)
3-2 CB-bFGF
Wistar 16G 1.7mm 1% ACG  CB-bFGF(bFGF-
s3a-s3b) 4 60 ACG/CB-bFGF ACG/CB-
CB-bFGF bFGF  ACG bFGF

PBS ACG ACG/PBS

control n=10 14 4%

48 90 kv, 108 p A, 25
gm CT mm3 mg
3-3 CB-bFGF (bFGF-3a-3b) Bone morphogenetic
protein-2 (BMP2)
bFGF  BMP-2 BMP-2  bFGF-3a-3b

0.058 pmole bFGF-3a-3b (bFGF lug lug BMP2 10ug BMP2, lug BMP2+
0.058 pmole bFGF-3a-3b, 10 ug BMP2+ 0.058 pmole bFGF-3a-3b 1%
(ACG)
2, 4 micro CT
3-4
0.058 pmole bFGF-3a-3b (bFGF 1ug lug BMP2+ 0.058
pmole bFGF-3a-3b, 10 ug BMP2+ 0.058 pmole bFGF-3a-3b HG)
2, 4
micro CT
bFGF, 4 CB-bFGF BV, BMC  PBS

P<0.05 bFGF-s3a-s3b P<0.05
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4-3 CB-bFGF  BMP-2
ACG/10 ug BMP2, ACG/10 ug BMP2+ 0.058 pmole bFGF-3a-3b ACG/bFGF-3a-3b+1ug BMP-2
ACG/1ug BMP2, ACG/0.058 pmole bFGF-3a-3b,
bFGF-3a-3b
BMP2

4-4
HG/10 ug BMP2, HG/10 ug BMP2+ 0.058 pmole bFGF-3a-3b HG/bFGF-3a-3b+1ug BMP-2
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