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The specific aim of this project is to develop and test a tissue-engineering concept for spine fusion. It 
was hypothesized that a degradable polymeric matrix could act as a scaffold for generating a 
mineralized and vascularized bone graft to enhance the fusion process. The polymeric matrix is 
fabricated from poly (DTE carbonate), a degradable polymer system based on the amino acid tyrosine. 
This material is a promising alternative to the commonly investigated poly (alpha hydroxyl ester) such as 
poly (lactic acid) and poly (glycolic acid), for they exhibit excellent long-term biocompatibility and a 
superior interface with bone. 
 
We initiated the project by performing a pilot study consisting of four animals carried out to two months 
to (a) assure we could duplicate the intertransverse spine fusion model of Boden et al., and (b) establish 
baseline biocompatibility data of poly (DTE carbonate) scaffolds at the site of bone grafting.  
 
The rabbits tolerated the surgical procedure well. Autograft bone was harvested from the iliac crests. 
Each animal was fused at L5-6 with autograft bone on one side and poly (DTE carbonate) scaffolds on 
the other. Poly (DTE carbonate) scaffolds were also implanted subcutaneously. Each autograft site was 
fused by two months. This was confirmed by X-ray, manual palpation and histological analysis. In 
contrast, bony fusion was not observed with poly (DTE carbonate) scaffolds. Histological analysis 
revealed fibrovascular soft tissue ingrowths throughout the scaffolds. Bone ingrowths were seen into 
the scaffolds where they overlapped the decorticated transverse process. However, bone was not 
conducted along the length of the 2cm implant. It is important to note that no significant inflammatory 
response was evident inside or circa the implanted scaffold.  
 
Having performed this pilot study, we came to appreciate the aggressiveness of the spine fusion mode, 
ie, the graft material must grown one across a 2/0-2/5cm gap between adjacent transverse processes. 
Given this and the finding that the poly (DTE carbonate) scaffold tested was not itself osteoconductive, 
we have decided to change the proposed experimental method. Rather than moving immediately to the 
spine fusion model, the well-characterized rabbit calvaria trephine defect model will be employed to 
screen for the most promising scaffold configuration to be ultimately evaluated in the spine fusion 
model. Our laboratory has prior experience with this model where it has been an effective means of 
comparing novel bone graft substitutes to autograft controls. This is a less technically demanding model 
than the spine fusion procedure. Consequently, experimental variability should be decreased.  
 
The trephine defect screening study was recently initiated. The trephine defect model consists of two 
8mm diameter defects in a rabbit’s skull. Two time points are being investigated: three weeks (bone 
bridging has been documented with autograft and demineralized bone matrix at two weeks) and eight 
weeks (the acute inflammatory response has subsided and full bone ingrowths and remodeling should 
be evident in an osteoconductive/inductive material). Florescent bone labels are used at two and four 
weeks to document the extent of bone ingrowths at intermediate time points. The specimens will be 
embedded in polymethylmethacrylate (PMMA), analyzed histologically and quantified via established 
histomorphometry techniques (extent of bone ingrowths and rate of bone ingrowths). Poly (DTE 
carbonate) scaffolds and those scaffolds augmented with growth factors and cells as described in the 



original proposal will be evaluated in this model. Experimental bone graft results are compared to 
autograft (positive) and empty (negative) control defects. Each experimental condition will be evaluated 
in five implant sites per time point.  
 
We anticipate completing the trephine screening process with subsequent evaluation of the most 
promising tissue engineered bone graft in the spine fusion model commencing soon thereafter. 


