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ABSTRACT: A polymeric scaffold for guiding the cell growth is designed and fabricated, which 
could be useful for the tissue engineering (TE) of tubular organs including esophagi, blood vessels, 
and tracheas. This tubular scaffold was fabricated via a melt-drawing of highly elastic poly(L-
lactide-co-ε-caprolactone) (PLC) fibers layer by layer on a cylindrical mandrel. Diameter of the 
scaffold is customizable by 3D printing of the mandrel. The morphology, crystallinity, and 
mechanical properties of the PLC fibers were investigated. The fibers were highly aligned and have 
a uniform diameter. Fiber diameters and tensile properties were tuneable with varying melt-drawing 
speeds. These tailorable topographical and tensile properties show that the scaffold fabrication 
technique is micro- and macro-scale customizable for different tubular tissues. The potential of these 
scaffolds in TE was further exhibited by the finding that smooth muscle and fibroblast cells seeded 
onto the scaffolds in vitro showed appropriate cell proliferation and distribution. 

INTRODUCTION  
Tissue engineering (TE) is an approach to alleviate the vast shortage of donor tissue (Langer & 
Vacanti, 1993). It would potentially offer the ready-to-use replacement with structural integrity and 
normal function (Chian et al., 2015). These constructs, which consist of cells or biomaterials, or 
both, organized appropriately in three dimensions, can be used to replace the excised tissues (Leong 
et al., 2008; Chua et al., 2005).

The selection of materials for TE depends on the biomechanical properties needed for the 
implantation and the desired degradation time frame (Suntornnond et al., 2015). Biomaterials that 
have been employed in TE usually are the natural materials e.g. collagen (Yeong et al., 2007),
alginate (Tan & Yeong, 2015)  and gelatin (Ng et al., 2016); and the synthetic materials e.g. poly(L-
lactide) (PLLA) (Ma et al., 2015; Baldino et al., 2015), poly(�-caprolactone) (PCL) (Yeong et al., 
2010; Panadero et al., 2013), and poly(glycolic acid) (PGA) (Jonnalagadda & Rivero, 2014). Among 
these materials, PLLA and PCL were intensively studied in TE. Both of them are linear aliphatic 
polyesters with similar chemical structures. Copolymers of PLLA and PCL, i.e. poly(L-lactide-co-
�-caprolactone) (PLC), had been developed to take advantage of the improved synergistic properties 
offered by both polymers. PLC with L-lactide (LA): �-caprolactone (CL) molar ratio of 70:30 was 
used in our previous papers (Tan et al., 2015; Tan et al., 2016) for esophageal TE and it was shown 
to have tensile properties comparable to the native esophagus.  
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