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Background
With a growing and aging population, the demand for synthetic grafts assisting the repair and reconstruction of musculoskeletal tissue defects induced by trauma, aging, cancer and metabolic diseases is quickly rising. However, bone cements, bioceramics or gel foams currently used for orthopedic applications have inadequate surgical handling characteristics and sub-optimal retention capacity for therapeutic agents. Hence, there is a need to develop bone substitutes, which can be conveniently press-fit into volumetric bony defect to provide stable structural support and allow for expedited osteointegration with reduced infection via localized and sustained delivery of therapeutics.
Technology
UMass Medical School researcher Dr. Jie Song & colleagues have developed FlexBone, an elastomeric osteoconductive bone substitute that can simultaneously serve as a delivery vehicle for a wide range of protein and small molecule therapeutics like bone morphogenetic protein (BMP) in a localized and sustained manner. 
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3-D and 2-D CT images showing a FlexBone-filled critical-sized rat femoral segmental defect completely encapsulated by mature bony callus 8-12 weeks post-implantation. A single, very low dose of rhBMP was loaded on FlexBone.
Application
As bone substitutes, grafts and dental fillers in reconstructive orthopedic surgery, craniofacial reconstructive surgery, or orthodontistry. As delivery vehicle for therapeutic agents to treat cancer and other diseases.
Salient Features & Competitive Advantages
· Provides both the structural and biochemical framework of a viable synthetic bone substitute, with excellent structural integration between the hydrogel network and the osteoconductive ceramic components.
· Can be used as a vehicle for sustained and localized delivery of exogenous growth factors, cytokines, antibiotics and other therapeutics.
· Promotes functional repair of critical-sized bony defect with 2-3 orders of magnitude less exogenous growth factors (such as BMP). 
· Enables enrichment of endogenous signaling molecules required for graft healing, appealing to patients unsuitable to receive BMP therapies. 
Market Potential
Over 800,000 bone grafting procedures are performed in US each year and approximately 2.2 million worldwide with an estimated annual cost of $2.5 billion. The global market for drug delivery technology is over $25 billion in sales. FlexBone can have market share in dental cement. 
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