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Recombinant biopharmaceuticals, especially ones produced using mammalian cell lines have been at the 
forefront of providing medical solutions for the past two decades. The production capacity faces 
challenges vis-à-vis the demand; hence new solutions are being developed to overcome this capacity 
crunch. A major technology being increasingly used to alleviate this issue is the perfusion mode of 
cultivating mammalian cells, in which there is a continuous medium renewal along with recycling of cells 
back to reactor. High cell numbers and productivity have been reported using perfusion mode in small 
bioreactors. Another trend in the biopharmaceutical market is to use disposable bioreactors. This diploma 
work describes the use of one such bioreactor: the WAVE BIOREACTOR™ system 20/50 and external 
cell separation devices to achieve perfusion in cultivating an IgG producing CHO cell line. Hollow fiber 
filters in two different modes, alternating tangential flow (ATF) filtration and tangential flow filtration 
(TFF), were used to develop perfusion cultivations. Previous work at KTH, Stockholm, achieved cell 
densities of up to 45 MVC/mL using ATF and up to 214 MVC/mL using a TFF system. As part of this 
thesis, efforts were put to further study the systems and reach higher cell densities. Trials using 
microfiltration and ultrafiltration hollow fibers in both the systems were performed to compare with 
previous results. Fed-batch cultivations were also performed in the WAVE BIOREACTOR to make 
comparisons with perfusion. Comparisons were based on the study of cell numbers, cell growth and 
metabolic kinetics and productivities. 

Two perfusion cultivations using ATF (one each with microfiltration and ultrafiltration hollow fiber) and 
one perfusion using an ultrafiltration hollow fiber in TFF mode were performed. Three fed-batch 
cultivations, with one at a lower cultivation temperature, were performed. Cell densities of ≥100 
MVC/mL were achieved in the perfusion cultivations when the limits of the system were observed. 
Densities of up to18 MVC/mL were achieved in fed-batch cultivations, matching the densities achieved 
with traditional stirred tank reactors in industry. Problems with maintaining the DO and pH set points 
emerged which affected the growth and metabolic kinetics of the growing cells. Antibody production and 
filtration performances were also determined: retentions of product within the bioreactor and product in 
harvest line were studied. 

Thus, it could be seen that the use of disposable bioreactor with external cell separation devices offers an 
alternative to traditional reactors in overcoming the capacity crunch. 
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