ASSESSMENT OF DIFFERENT APPROACHES FOR THE ADAPTATION OF

Semana de Engenharia 2010
Guimardes, 11 a 15 de Outubro

CHO CELLS TO SERUM-FREE MEDIUM

A. Rita Costa, M. Elisa Rodrigues, Mariana Henriques, Joana Azeredo, Rosario Oliveira

IBB-Institute for Biotechnology and Bioengineering, Centre of Biological Engineering, Universidade do Minho,

Campus de Gualtar 4710-057, Braga, Portugal

E-mail: anaritamc @deb.uminho.pt

KEYWORDS
CHO cells; Cell adaptation approaches; Serum-free
medium; suspension culture

INTRODUCTION

The most common processes for the large-scale
production of biopharmaceuticals require the use of
suspended cells and serum-free (SF) medium, in order
to achieve higher productivities more safely and less
costly. Indeed, suspension cultures allow a surface-to-
volume ratio much higher than adherent cultures,
allowing increased cell densities and consequently
higher productivities. For its turn, the interest in
adapting cells to grow in SF medium is related to the
many disadvantages that serum presents from the
manufacturing and safety point of view. This
disadvantages include the batch-variable concentrations
of components which jeopardize the process
consistency; the burden put on downstream processing;
the high costs of serum; and the risk of transmission of
animal diseases to humans.

However, this process of adaptation of cells to both SF
medium and suspension can take a long time to be
achieved.

Objective

To test different methodologies and conditions for the
adaptation of CHO cells to grow in suspension and SF
medium.

MATERIALS AND METHODS

Cells were adapted to suspension culture using shake
flasks, under 100 rpm agitation, with DMEM medium
supplemented with 10 % serum, 1 % L-glutamine, 1 %
selective pressure and 0.1 % Pluronic F68. Cell density
and viability were monitored daily during culture. Both
suspended and adherent cells were adapted to serum-

free medium using methodologies of direct and a
gradual adaptation. The direct approach consisted at the
complete serum removal in one passage. For its turn, the
gradual adaptation was based on a sequential reduction
of serum percentage. Furthermore, this work also
evaluated different media, both for adherent and
suspended cell lines. In the first case, the media tested
was (i) DMEM without serum and (ii) CHO-III(A). For
the second case, the media evaluated was (i) DMEM
without serum, (ii) CD-CHO and (iii) CHO-S-SFM-II.
In other attempts to improve serum-free adaptation, L-
Glutamine concentration in the medium was increased,
the selective pressure was reduced, and non-essential
amino acids were used.

RESULTS

It was possible to observe that cells were easily adapted
to suspension, but not to serum-free medium. The direct
methodology failed completely, resulting in total cell
death. Using a gradual methodology, adherent cells
showed better adaptation to CHO-III(A), although it
was not possible to lower serum percentage more than
0.1 %. Suspended cells adapted better with CHO-S-
SEM-II, but the lowest serum percentage achieved was
2.5 %. The other attempts to improve serum-free
adaptation have failed.

CONCLUSIONS

The present work suggests that a gradual methodology
is the best approach to serum-free adaptation.
Furthermore, the choice of serum-free medium proves
to be of utmost important for the success of cell
adaptation. Indeed, CHO-III(A) and CHO-S-SFM-II
had the most positive outcome for adherent and
suspended cells, respectively. The results also
demonstrate that serum-free adaptation is an extremely
time-consuming process that needs to be simplified and



accelerated. This will only be possible after achieving a
better understanding of the process.
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