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Challenges and Possibilities in Clinical

Translation of Protein Delivery and
Gene Silencing
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Abstract: Bone repair by tissue engineering systems has attracted
broad attention. Bone morphogenetic proteins (BMPs) remain the
most potent inducers of bone formation. BMP-2 efficacy in a
clinical setting is remarkably low and delivery of supraphysiological
(milligram) doses of the growth factor are needed to obtain
therapeutic effects. We have developed improved gel-based
methods of protein delivery and brought this to patient trials and
commercial application by creation of start-up companies. In
addition, we have developed and patented concepts in
translocating mRNA through the cell membrane and out of the

endosome using safe and nontoxic methods to affect target cells
on the gene expression level instead of the protein level.
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