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Abstract

This research aimed to develop a medium-chain-length polyhydroxyalkanoate (MCL-
PHA) as a tool for tissue engineering for the treatment of ruptured tendon instead of the
employment of the traditional surgical method which increased the risk of infection and
complications of trauma. A compatibility test of MCL-PHA with mesenchymal stem cells
(MSCs) was conducted. The result of the test revealed that the composite structure of tendons has
a survival rate of 100% and the cells could attach to the surface of the material. In addition, the
material did not affect the increase of cell volumes. The, MCL-PHA was used to form two tendon
structures: square and cylindrical. Tensile testing was carried out for the solid structure and the
human tendon structure. It was found that the cylindrical structure using three-hole tendons
displayed the highest stress (about 56 MPa) closest to the tensile strength of human tendons. The
result also showed that, when the material was tied with tendons, elongation reduced and the
modulus increased. Cell adhesion testing was also conducted, and it was found that dyed
fibroblast cells were stained well on the surface of MCL-PHA. Collagen extracted from the cells
was type I of which amount was twice of that extracted from fibroblast cells in general
conditions. The pilot production and separation of MCL-PHA revealed that, with its extremely
high mechanical properties, its chemical compounds and physical properties were different.
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Young’s modulus Hyper-elastic Elongationat  Ultimate strength
(MPa) modulus (MPa) break (%) (MPa)

A-original 20.1+3.6 2.7+0.6 250+ 6 3.3+15
A-1 20915 11.3+19 321+10 247+25
A-2 21.3+15 89106 405+ 11 26.3+25
A-3 26.7+15 78+1.2 214 £5 127+3.1

A-4 250+26 54+0.6 2108 10.7+2.1
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