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Ectopic bone formation of tissue engineering bone constructed with diphasic seeding

technique
QIN Hui, XU Jian-zhong, WANG Xu-gian, HE Qing-yi, LUO Fei, ZHU Hao, YIN Zhi-hua (Department of Orthopedics
Southwest Hospital, Third Military Medical University, Chongging 400038, China)

Abstract; Objective To explore the potential of ectopia osteogeny by tissue engineering bone fabricated
by diphasic seeding technique and its feasibility. Methods Mesenchymal stem cells ( MSCs) were drawn from
8 goat bone marrow, amplified and induced to differentiated into osteoblasts, then seeded onto demineralized
bone matrix (DBM) by normal seeding technique and diphasic seeding technique respectively, and co-cultured
for 5 d in vitro. The two kinds of tissue engineering bone and DBM as negative control were implanted into mus-
clar pouch in goat back separately. At week 2 and 8 postoperatively, the effectiveness of bone formation was as-
sessed by means of gross, histological and immunohistologial observations. Results MSCs grew better in DBM
network fabricated by diphasic seeding technique than by normal seeding technique. In 2 weeks after implanta-
tion new osteogenesis was detected in MSCs-DBM groups and increased in a time-dependent manner. The tissue
score of osteogenesis in diphasic seeding group was (2.46 +0.32) in 2 weeks and (4.13 £0.42) in 8 weeks,
which was higher than in normal seeding group [ (1.96 +0.21) in 2 weeks, (3.66 +0.37) at 8 weeks | (P <
0.01). The cells marked by BrdU were ohserved in tissue engineering bone , while none was detected in DBM
alone group in which there was no new bone formation. Conclusion Diphasic seeding technique is more favor-
able than normal seeding method, which can facilitated the bone formation by tissue engineering bone in vivo.
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A: Osteoblast-like and chondrocyte-like cells appeared to the surface of
DBM combined with much fibrovascular tissue ( HE x 100) ; B: BrdU
labeled cells( Immunohistochemistry x 100)
M1 DBM-MSCs AR 2 A
Fig1 DBM-MSCs were implanted into musclar pouch in goat back
for 2 weeks

@2 DBM 3 AAHEA2AE (SABCx100)
Fig2 DBM alone was implanted into musclar pouch in goat back for 2
weeks and BrdU labeling cells were not seen ( SABC x 100)
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A: DBM was absorbed partly and consistent bone formation was ob-
served in groups A and B( HE x 100) ; B; No bone formation in group
C(HE x100)
H3 BFARES AELAEWE (HEx100)
Fig3 The two kinds of tissue engineering bone and DBM implanted
into musclar pouch in goat back for 8 weeks ( HE x 100)
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&1 ARE2FMNS F 3 AMNBRFEN LT RIS (n =8, x5)
Tab 1  Semi-quantitative evaluation of postoperative tissue at
week 2 and 8 in three groups (n =8, x £5)

Postoperation Group A Group B Group C
2 weeks 2,46 £0.32° 1.96 £0.21 0
8 weeks 4.13+0.42" 3.66 £0.37 0
*: P<0.01, vs group B
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