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Biopharmaceuticals (defined as recombinant proteins, monoclonal antibody and nucleic acid-based products) is the fastest 
growing sector within the pharmaceutical industry. About 900 to 1,200 clinical candidate proteins and/or peptides are 

currently being investigated. Approximately one in every four drugs introduced to the market is a biopharmaceutical.  The global 
biopharmaceutical market was estimated at $80 billion in 2007 with antibodies representing around $28 billion sales and protein 
products generating almost $52 billion.  It is estimated that sales of biopharmaceutical products will exceed $150 billion by 2012. 
Despite all of the progress and commercial success, the development of production cell lines and fermentation processes with 
mammalian cells is, to a large extent, still based on empirical knowledge and historical experience. This is mainly because of 
missing qualitative and especially quantitative data and a lack of understanding of the intracellular mechanisms under bioprocess 
conditions. The challenges of selectivity, reproducibility and accurately quantitating these products, have seriously handicapped 
biopharmaceuticals from being commercialized.

The research aims at developing an innovative raw material handling strategy for monoclonal antibody product in suspension 
cultured mammalian cells. It is investigated how trace elements influence mammalian cell-culture product and quality. The 
mechanistic explanation will be searched for with transcriptomics and metabolomics.
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