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Development of artificial tendon matrices which mimic hierarchical collagen
structure of tendon and evaluation of their remodeling properties

Yunoki, Shunji
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We developed a continuous formation method of cord-like collagen gels

comprising fibrils preferentially aligned along the geometrical axes (CCGs). Collagen dissolved in a
sodium phosphate buffer was introduced into a stainless cylinder warmed at 38° C. This process
caused collagen fibril alignments under acute fibril formation in the cylinder, resulting in
continuous formation of CCGs. Outstanding advantages of this method over conventional wet spinning
include the capacity of this technique to form aligned fibrils in the entire gels and to control the
diameter of cord-like gels over 1 mm.
The air-drying of CCGs produced dry collagen fibers with cross-sectional areas of 0.0123-0.135 mm2.
Upon the rewetting of the fibers, they failed at a stress of 54.5 MPa, which is higher than the mean
failure stress of anterior cruciate ligament tissue(13.3-37.8 MPa) Artificial tendons with the
capacity of cell infiltration could be fabricated from the fibers by braiding.
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