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INTRODUCTION: Degenerative spinal conditions have a tremendous global impact on lost productivity and diminished quality of life. When a spinal fusion surgical 

procedure is performed to reduce pain and motion at the affected spinal segment, bone graft material is implanted in the disc space or along the posterior aspects of the 

spine to assist the fusion process. The gold standard of grafting material is autograft from the iliac crest, despite the risk for pain and other adverse events associated with 
the harvest procedure. The most common autograft replacement incorporates a recombinant osteoinductive protein, rhBMP-2. While bone forming capability with the 

commercially available rhBMP-2 formulation is excellent, specific adverse events have been associated with off-label use in spinal fusion procedures, including bone 

resorption and heterotopic bone formation. AMP2 is a variant of rhBMP-2, designed to bind specifically to the ceramic component of a carrier matrix to limit off target 
effects and provide precise localization of new bone formation. OsteoAdapt SP bone graft contains AMP2 bound to electrospun fibers of Poly Lactic-co-Glycolic Acid 

(PLGA) containing beta-tricalcium phosphate (TCP) particles. The purpose of this study is to compare OsteoAdapt SP to iliac crest bone graft in a GLP sheep lumbar 

interbody fusion model to identify formulations for use in a human clinical investigation.  
 

METHODS: Study protocols were approved by an IACUC. A total of 63 sheep received a single level lumbar interbody fusion procedure through a lateral 

approach. Interbody fusion devices were filled with graft material (iliac crest bone graft or OsteoAdapt SP at 0.8 or 2.0 mg/cc) prior to implantation. After 
implantation of the interbody device, bilateral posterior rod and pedicle screw instrumentation was implanted to stabilize the spine. PEEK interbody fusion 

devices (17mm x 10 mm x 6mm) were used in the main study cohort. Animals were sacrificed at 8, 16 and 26 weeks (N=6 per treatment per timepoint). A 

second cohort that received the same size titanium interbody fusion devices was sacrificed at 26 weeks only (N=3 per treatment). In life assessments 
included CT scans taken post-operatively and every four weeks through the 20-week time point. Blood was collected prior to implantation and at 8-, 16- and 

26-weeks post implantation to assess hematological and biochemical parameters. At sacrifice, a final CT scan was performed, along with a comprehensive 

necropsy and organ and tissue sample collection for histopathology. Spinal segments were explanted and assessed by manual palpation, CT imaging, 

mechanical testing and histological analysis of bone healing performance and local tissue effects consistent with ISO 10993-6. 

 

RESULTS: There was no evidence of systemic toxicity in any group, as evidenced by the clinical pathology (blood biochemistry and hematology) and gross 
morphology of the tissues at necropsy. All animals were assessed as fused by manual palpation at 26 weeks. At 16-weeks, one animal in the ICBG group 

was assessed as not fused. At 8-weeks, two animals from the ICBG group and one each from the Low and High concentration OsteoAdapt SP groups were 

not fused. Assessment of fusion based on CT scans showed increasing fusion scores over time. The only statistical difference was greater fusion in animals 
treated with the Low Concentration OsteoAdapt SP compared to ICBG at the 8-week timepoint. Fusion scores at 26 weeks were 3.8, 4 and 3.9 for Low 

Concentration OsteoAdapt SP, High Concentration OsteoAdapt SP and ICBG, respectively. The radiographic fusion scores for Titanium interbody fusion 

devices were higher than PEEK for all graft materials only at the 4-week time point, likely due to beam gardening caused by the metal cage. Complete 

histology analysis is pending. Images produced to date are consistent with observations from CT and CT evaluations. Histology shows areas of bridging 

bone along with areas of ongoing new bone formation and residual carrier or ICBG.  

 

DISCUSSION: This study demonstrates preclinical safety and efficacy of OsteoAdapt SP at two concentrations in a clinically relevant large animal model. 

Performance and safety of OsteoAdapt SP was comparable to or better than the gold standard, ICBG, in all measures. With the protein specifically bound to 

the carrier matrix, OsteoAdapt SP represents an advancement over current technologies by simplifying product preparation and limiting the risk of pain and 
adverse events associated with off target response.  

 

SIGNIFICANCE/CLINICAL RELEVANCE: The novel AMP2 technology has demonstrated efficacy the sheep lumbar interbody fusion models as a 
replacement for iliac crest autograft. This study enables the selection AMP2 formulations for pilot human clinical investigation. OsteoAdapt SP with specific 

carrier binding of AMP2 shows promise for precise localization of bone formation and consistent spinal fusion. 

 
IMAGES AND TABLES:  

Group # Interbody Fusion 

Device 

Graft Material AMP2 Conc. 

   (mg/cc) 

N 

1 PEEK Low Concentration OsteoAdapt SP 0.8 18 

2 PEEK High Concentration OsteoAdapt SP 2.0 17 

3 PEEK ICBG - 18 

4 Titanium Low Concentration OsteoAdapt SP 0.8 3 

5 Titanium High Concentration OsteoAdapt SP 2.0 3 

6 Titanium ICBG - 3 

Table 1: Treatment groups         Figure 2: Histology of OsteoAdapt SP fusion 
 

 
Figure 1: Coronal CT images showing progression of fusion for ICBG and OsteoAdapt SP over 26 weeks. 
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