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Extended Abstract 
Additive manufacturing, with modern name 3D Printing processes make three-dimensional parts directly from CAD 

models by adding materials layer by layer. This technology offers the beneficial ability to build parts with geometric and 

material complexities that could not be produced by subtractive manufacturing processes. [1] Tissue engineering is an 

interdisciplinary field which applies the principles of engineering and the life sciences toward the development of 

biological substitutes that restore, maintain, or improve tissue function with cell culture techniques. [2] Tissue engineering 

has been the development of 3D scaffolds that guide cells to form functional tissue. Recently, mouldless manufacturing 

techniques known as additive manufacturing or 3D printing have been successfully used to fabricate complex scaffolds 

constructions. [3] These scaffolds are designed to mimic the extracellular matrix (ECM) by providing structural support as 

well as promoting attachment, proliferation, and differentiation with the ultimate goal of yielding functional tissues or 

organs. Initial attempts at developing scaffolds were problematic and subsequently inspired a growing interest in 3D 

printing as a mode for generating scaffolds. Utilizing three-dimensional printing (3DP) technologies, ECM-like scaffolds 

can be produced with a high degree of complexity and precision.[4] 

The aim of this study was to use a commercial 3D printer and filaments and combine them tissue engineering 

techniques together for developing human auricular models. Polylactic asid (PLA), Polyvinyl alcohol (PVA), Medical 

grade silicone polymer filaments were printed from Ultimaker-2 3D printer. Models were sterilized and cultured with 

3T3dermal fibroblasts. 3D printed models served as scaffolds for cells. Co-enyzme Q10 solid lipid nanoparticles were 

prepared and added in the environment of cell culture process. The effect of polymers on proliferation and presence of 

nanoparticles were investigated.  
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