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Bone is a renewable living tissue that provides our internal skeleton and serves as a repository for calcium 

in the human body. It is an intricate composite of bi-continuous organic (collagen) and inorganic 

(hydroxyapatite) phases that remodels itself nearly yearly in response to stress. Bones are connected 

through ligaments (e.g., the ACL in the knee) and to musculature through intermediary tendon (e.g., 

connecting shoulder and back muscles to the bones of the shoulder). Bone is separated from other bone at 

joints by a layer of cartilage. When bones, joints or the associated connective tissues fail, surgical 

intervention is necessary: a failed hip joint can be replaced by inserting the stem of a replacement alloy 

femoral neck and ball joint into the marrow cavity of the femur; a severed ACL can be replaced by an 

excised section of hamstring tendon; or a tendon pulled off the scapula in a typical rotator cuff injury can be 

sutured back to bone and reattached. In all three cases, the integrity of the repair is reliant on nanoscale 

mineralization of new tissue forming at the bone-repair interface. Mineralization occurs on a surprisingly 

rapid time scale (days) and can be encouraged by osteoconductive or bioactive additives (e.g. 

hydroxyapatite coatings or calcium compound particulates) to orthopaedic implant devices, such as femoral 

stems, interference screws, or bioresorbable polymer sutures or anchors. This presentation will present 

electron microscopy studies of bone, cartilage and tendon biomineralization in the three cited examples 

derived from both human and animal models. 
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