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Generation and use of custom-made macrophages for 
(non)therapeutic applications 

Immune cells are specialized cell types with a broad range of functions. As a consequence, harnessing 
the immune system to combat diseases is of great interest for both academia and industry. Enhancing 
the cellular immunity can be achieved either by modification of the host immune cells or by adoptive 
transfer of pre-designed immune cells directly into the patient. Various types of immune cells are currently 
investigated, paving the way for the use of different immune cells to discover novel drugs and validate 
their safety as well as to establish new cell-based immunotherapeutic applications. In our work, we 
concentrate on macrophages and the scalable generation of these cells from different stem cell sources 
incl. induced pluripotent stem cells (iPSCs). We established innovative differentiation platforms, which 
can be performed in small, intermediate and large scale. The generated macrophages share important 
hallmarks with macrophages derived from peripheral blood monocytes, introducing a highly standardized 
cell type which can now be generated in pure quality and high quantity. Using these systems, we are 
exploring various therapeutic avenues of macrophage-based immunotherapies, especially for lung-
related diseases. The talk will highlight various aspects of macrophage cell manufacturing and will outline 
the broad application of macrophages in industry and in treating diseases. 
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