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Abstract Genetic modification of biological scaffold to enhance angiogenesis is an effective method for
bone regeneration. In this study, a 3D-PLGA/nHAp scaffold containing pdgfb-expressing lentiviral vectors
to enhance angiogenesis for calvarial critical bone defect repair was designed. The modified scaffolds (LV-
pdgfb/PLGA/nHAp) could continuously release bioactive LV-pdgfb particles for up to 5 days in vitro. In
scaffold implanted critical calvarial bone defect mouse model, how the genetically modified 3D scaffolds
affect the angiogenesis and bone formation was studied by two-photon and photoacoustic imaging, microCT
and histomophological methods. Eight weeks post-implantation, blood vessel areas in LV-pdgfb/PLGA/nHAp
scaffolds were significantly higher than in PLGA/nHAp scaffolds at each observed time point. In accordance
with the angiogenesis process, microCT analysis indicated that the repairment of the critical-calvarial defects
in LV-pdgfb/PLGA/nHAp group dramatically improved compared to the other groups, including bone mineral
density (BMD), the ratio of bone volume to tissue volume (BV/TV), trabecular number (Tb.N). In this study,
we verified and compared the application of two state of the art non-invasive in vivo imaging techniques in
imaging of neo-vasculature inducing in 3D bone artifact, and demonstrated that lentivirus-mediated pdgf-b

gene modified scaffolds could be a promising tool to build vascularized tissue engineering bone to repair a

large bone defects in murine model.
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Fig. 4 Assessment of the bioactivity of virus particles cumulatively released from PLGA/nHAp scaffolds and PDGF-BB expressed



134 i, S T 2B RURBOR ML RS S 2R I 2E B A A8 R A B SRR R T 7T 19

JOCHARAE S

‘h

Nomal Skull

: Defect region ' Detegtmbmn fect region
1

o Origin bone'_ Origin boné

o z

g £

= <

= 10000- i Ecopty(=3) g

= EZIPLGA/MHAp(n=3) &
S B3 LV-pdgfb/PLGA/MHAp(n=3)

#5000 z

fu z

= S

=

0 g

5 ti

FFIA] (w) S

(o) EEMEFE (n=3) (b) ST I (n=5)

E ) PG EARRRIRE N, AORRME, BLRREHREULHL: H (el P<0.001
Bl5 ZREIET RS IENNE E§ RV IMESE K
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