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Abstract
Porous media are of great interest for numerous engineering applications, in particular for mass transfer, heat and energy transport, separation technique, and the use as catalyst. New application possibilities currently exist, especially in the area of so-called life science technologies. The TACS® technology (Traceless Affinity Cell Selection) is developed by IBA GmbH for the reversible immunochromatography of specific cells from whole blood samples in a higher and more cell-sparing quality and yield than current separation methods. The most important point of this new development from various washing and rinsing cycles is the separation matrix based on agarose, which is constantly being optimized. A new idea in the context of process modification is to produce the separation matrix by innovative additive manufacturing technologies under considerations of the special biological and process-related boundary conditions. One of the most important points for an effective separation result belongs to the geometrical structure. Related to the structural volume a large surface area in microstructures is required. An important feature for optimal mass transfer and thus for high-quality cell separation is the smoothest possible surface, so that the cells do not have the possibility to adhere on the surface of the structure and subsequent to build agglomerate formations due to their characteristic surface structure. The additive manufacturing process stereolithography meets this requirement preferably. Within the scope of this work, ideal and primitive spherical packages in the lower millimetre range are modelled using CAD programs, in addition they are produced using stereolithography printing processes and then analysed microscopically. Starting from the ideal spherical packing in the plane, the geometric model is iteratively extended to a multi-layer porous medium. Based on those single layer packed structures, complex structures twisted in themselves are analysed for cell separation. The limit of the reproducibility with the used printer shall be considered in relation to the quality of the pores and reproducibility of the whole structure. The current research work is aimed at the biological functionalisation of the surfaces of printed structures with active centres for specific cell separation.
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Dipl.-Ing. Sebastian Sdrenka is a doctoral candidat and research assistant at Clausthal University of Technology. 

Mr. Sebastian Sdrenka completed his diploma in chemical engineering at Clausthal University of Technology in 2015. His diploma thesis on “Numerical calculations of effective transport quantities in structured porous media” was created in the Institute of Applied Mechanics in the working group Fluid Mechanics. All results of this work based on his student research project “Determination of the hydrodynamic dispersion in porous Media using the finite volume method” that was also developed in the Institute of Applied Mechanics. 

Since 2015 he has worked on various research projects at the Clausthal Center for Materials Engineering and the Institute for Polymer Materials and Plastics Engineering at Clausthal University of Technology. The current project “Cellclean” is about the “Development and testing of a novel consumable for life science applications using the example of a separation unit for cell purification”. 

As part of his doctoral thesis he is focused on the two key aspects on “Production of (micro-) structured membranes, sphere packing volumes and complex structures based on photochemical polymers produced by additive manufacturing for mass transfer and innovative separation technology” and “Material modification especially for photoreactive polymers for the functionalisation of surfaces with bioactive substances”.
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