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Development of fabrication technique of fibre-aligned collagenous tissue using
mechanical loading
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This study aimed to establish a new method to fabricate artificial soft
tissues with protein fibres aligned to designated directions which is achieved during a relatively
short period of time. The method developed is based on how biological tissues form unique fibre
structures optimsed to support mechanical loading imposed on them. We fabricated collagen gels from
acidic solution and applied uniaxial mechanical loading and chemical cross-linkers simultaneously.
This resulted in the gel with strength of approximately 5 MPa, which was 250 times as high as that
of gels without mechanical loading and the cross-linker. Microscopic observation confirmed the fibre

structure aligned to the loading direction. Moreover, tendon cells, isolated from rat Achilles
tendons, remained viable following a 2-week culture on the surface of the gels, proving the
cytocompatibility of the fabricated tissues.
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Microscopic characterisation of local strain field in healing tissue in the central third
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