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Abstract 

 

Skeletal muscle tissue engineering aims to offer an alternative treatment to repair or regenerate defective skeletal muscle 

tissue loss. However, the engineering of functional skeletal muscle in the laboratory remains a great challenge, and 

numerous techniques for developing functional muscle tissues are constantly emerging, as well as the combination of 

techniques[1]. In this study, two different approaches for fabrication of scaffolds for muscle tissue engineering will be 

presented. The first one, 4D biofabrication, is an extension of 3D printing offering several advantages in the fabrication 

of tubular constructs such as high resolution and no need of sacrificial materials.[2-3] The second approach is touch-

spinning to produce fibrous scaffolds as substrate for the cells and mimic the properties of extracellular matrix.[3-4]  

 

We synthesised novel biodegradable soft elastic polycaprolactone-polyurethane (PCL-PU) thermoplastic elastomers, 

which are able to undergo large reversible deformations. These polymers were used to generate uniaxially aligned fibrous 

structures using melt electrowriting and touch spinning. The uniaxially aligned fibers allow cell ordering that is essential 

for formation of proper structure of the tissue. The fabricated fibrous structures can be further converted in tubular 

elements with encapsulated uniaxially aligned muscle cells that must allow formation of muscle microtissues. [4] 

 

Thus, the detailed characterization of structure and mechanical properties of novel polymers, fiber formation, their 

interactions with cells and effect of morphology of fibrous structures on cell growth and development will be presented.    
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