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FROM CELLS THROUGH THE PROCESS TO 
PRODUCT

The Cell Culture Techno-
logy section of the Institute 
of Bioprocess Enginee-
ring and Pharmaceutical 
Technology (IBPT) of the 
University of Applied 
Sciences Mittelhessen is 
focused on the develop-
ment of cellular and viral 
bioprocesses.
 

Current projects dealing with cellular bioprocesses are:

  Bioprocess development and implementation of PAT 
analytics and modeling of stem cell expansion processes of 
human stem cells for cell therapy

  Bioreactor concepts for a 3D co-culture of human stem 
cells and insulin-producing beta cells for cell therapy or 
drug screening approaches

  Platform technologies to design genetically modified 
high-performance insect cells (stable S2 cells, baculovirus 
expression system) for a recombinant protein production

  Bioprocess development and implementation of PAT 
analytics and modeling of stem cell expansion processes of 
protein production processes in insect cells

  Expression of key enzymes of Schistosoma mansoni and 
development of an in vitro drug screening

Current projects dealing with viral bioprocesses are:

  Bioprocess development and implementation of PAT 
analytics, modeling and downstream strategies for the 
production of oncolytic measles viruses for cancer therapy

  Bioprocess development and downstream strategies for the 
production of baculoviruses for gene therapy and recom-
binant protein production

  Production platform for virus-like particles (VLPs) against 
the yellow fever virus and Nipah Virus (NiV) infection

Further Projects of Cell Culture Technology are:
  Assay development for an in vitro drug screening against 

enzymes of Schistosoma mansoni

Project: Process intensification of recombinant protein 
production via insect cells

Antimicrobial peptides (AMPs) are promising drug candidates 
to combat pathogens as more and more bacteria become 
resistant against traditional antibiotics. The AMPs are a 
component of the innate immune system of various organisms, 
and are currently investigated in several clinical trials. Many 
of the 4,000 known AMPs were isolated from insects, making 

insects to an interesting source to find new AMPs. However, 
the antimicrobial properties and sometimes complex post-
translational modifications hinder the production of AMPs in 
microbial expression systems like Escheria coli. Therefore, a 
process platform must be developed to produce AMPs in insect 
cells. We use stable transfected Spodoptera frugiperda (Sf9) or 
Drosophila melanogaster (S2) cells which are able to modify the 
peptide posttranslationally. 

Special attention is given to the process mode. The continuous 
process mode enables a 
sufficient nutrient supply and 
achieves higher cell densi-
ties and recombinant AMP 
yields, compared to the batch 
or the fed-batch mode. The 
integration of online sensors 
into the process is manda-
tory for gaining a deeper 
understanding. Sensors like 
online optical density (OD) 
or impedance spectroscopy 
provide data in accordance with process analytical technology 
(PAT), and can be used for further optimization.
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