FED-BATCH TECHNOLOGY

Theory of Fed-batch

In comparison to the batch-cultivation technology that is used for example
in shake-flasks, fed-batch technology is advantageous in many ways. Side
metabolites are redused and higher cell densities are reached with
substrate feeding and oxygen control. Here the advantages and theory of
EnBase and fed-batch technologies are reviewed and compared.
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In fed-batch processes high cell densities can be obtained without oxygen limitation. The
specific growth rate of the culture will be slower than in batch cultures and therefore the
cultivation time is significantly longer. With this technology it is possible to reach cell
densities up to ODsoo of 400 in bioreactors. That is significantly higher than in shaking batch
cultures, in which enough oxygen can be delivered only until ODsoo from 1 to 2.

EnBase™ uses the principle of fed-batch technology but the pump of the feeding solution is
replaced by the biocatalyst which delivers the growth substrate (glucose) in a controlled
manner to the cells.
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Figure 2. Schematic view of the EnBase™ substrate delivery system and the fed-batch
bioreactor setup. Graph shows the difference between fed-batch and traditional batch
cultivation growth profiles.

ENBASE™ PRODUCT FAMILY

There are also other members in the EnBase™ product family. The technology is currently
available in shake flasks of 500 and 1000 ml and 96-well plates. Please ask for more details
and get enthusiastic of our technology in all formats!

10




4/8/2008

REFERENCES

Review articles which provide more comprehensive information about the fed-batch technology

1.

10.

11.

12.

13.

14.

15.

Gnoth S, Jenzsch M, Simutis R, Lubbert A: Control of cultivation processes for recombinant
protein production: a review. Bioprocess and Biosystems Engineering 2008, 31:21-39

Hewitt CJ, Nienow AW: The scale-up of microbial batch and fed-batch fermentation processes.
Adv Appl Microbiol 2007, 62:105-135.

Neubauer P, Fahnert B, Lilie H, Villaverde A: Protein inclusion bodies in recombinant bacteria. In:
Microbiology monographs: Inclusions in Prokaryotes, vol. 1: Prokaryotic Inclusions Resulting From
Imbalanced Growth. Chapter 9. 2006, Shively, J.M. (ed.), Springer Verlag. 237-292.

Wiaschin KF, Hu WS: Fedbatch culture and dynamic nutrient feeding. Cell Culture Engineering
2006, 101:43-74.

Shiloach J, Fass R: Growing E. coli to high cell density--a historical perspective on method
development. Biotechnol Adv 2005, 23:345-357.

Panda AK: Bioprocessing of therapeutic proteins from the inclusion bodies of Escherichia coli.
Adv Biochem Eng Biotechnol 2003, 85:43-93.

Liden G: Understanding the bioreactor. Bioprocess and Biosystems Engineering 2002, 24:273-279.

Neubauer P, Winter J: Expression and fermentation strategies for recombinant protein
production in Escherichia coli. In: Merten OW et al. (Eds). Recombinant Protein Production with
prokaryotic and eukaryotic cells. A comparative view on host physiology. 2001, Kluwer Academic
Publisher, Dortrecht, The Netherlands. pp. 196-260.

Balbas P: Understanding the art of producing protein and nonprotein molecules in Escherichia
coli. Molecular Biotechnology 2001, 19:251-267.

Lee J, Lee SY, Park S, Middelberg AP: Control of fed-batch fermentations. Biotechnol Adv 1999,
17:29-48.

Zhang J, Greasham R: Chemically defined media for commercial fermentations. Applied
Microbiology and Biotechnology 1999, 51:407-421.

Lee SY: High cell-density culture of Escherichia coli. Trends Biotechnol 1996, 14:98-105.

Mendozavega O, Sabatie J, Brown SW: Industrial-Production of Heterologous Proteins by Fed-
Batch Cultures of the Yeast Saccharomyces-Cerevisiae. Fems Microbiology Reviews 1994,
15:369-410.

Yee L, Blanch HW: Recombinant protein expression in high cell density fed-batch cultures of
Escherichia coli. Biotechnology (N 'Y ) 1992, 10:1550-1556.

Riesenberg D: High-cell-density cultivation of Escherichia coli. Curr Opin Biotechnol 1991, 2:380-
384.

20




