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Results/Discussion: Histology and x-ray imaging of
calvarial defect after 4wks implantation of tissueengineered construct indicates inhibition of bone healing
of the defects filled with implants containing TGFβ3
loaded microspheres (Fig 2,3). H&E staining of calvarial
cross-sections showed fibrous tissue preservation in the
TGFβ3 positive group (Fig 3B). Calvarial defects filled
with collagen sponge loaded with placebo microspheres
resulted in bone healing after 4 wks implantation (Fig
3A). The surgically created calvarial defect promoted no
spontaneous healing (Fig 2E). Sustained release of
TGFβ3 from PLGA microspheres was detected up to 35
days in vitro (Fig. 1D). SEM of PLGA microspheres
encapsulating TGFβ3 showed smooth spherical surface
and average diameter of 108±62 μm (Fig 1A,B).
Conclusions: The present study demonstrates a novel
approach for inhibiting osteogenesis and engineering soft
tissue within an osseous environment using controlled
release of TGFβ3. The surgically created calvarial defect
heals upon the delivery of collagen sponges loaded with
placebo microspheres, but remain fibrous in the TGFβ3
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Fig.2. Representative x-ray image of calvarial defect after 4wks
implantation. A. Sham control with no defect creation. B. Full thickness defect
filled with empty collagen sponge. C. Defect filled with collagen sponge loaded
with placebo (empty) microspheres. D. Defect implanted with TGFβ3 loaded
microspheres in collagen sponge. E. Defect left untreated. The greatest amount
of ossification was observed in sham controls (left) and decreased to a minimum
in TGFβ3 loaded and empty defect groups (right). TGFβ3 loaded microspheres
in collagen sponge inhibited osteogenic healing of full thickness calvarial defect.
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Fig. 3. In vivo inhibition of osteogenesis in calvarial model. A.
Osteogenic healing of calvarial defect after 4wks when implanted with
placebo microsphere loaded construct. B. Inhibition of osteogenesis in
calvarial defect by TGFβ3 loaded microspheres loaded implant (4wks).
Arrows point to edge of cranial defect. b=bone, f=fibrous tissue. Scale
bar = 1mm. H&E stain.
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