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1. Overview 2. Application

Biological Systems: E. coli Fed-Batch Fermentations:

* Industrial application
- 2006 Approximately 165 biopharmaceutical products
(recombinant proteins, monoclonal antibodies and nucleic acid—based
drugs) [2]

- Drawbacks
- Acetate production at metabolic overflow conditions

- No reliable model for fermentation monitoring available

- Large biochemical reaction networks not completely understood.
« Highly dynamic behavior.

« Lack of sufficient recognition methods.

. Difficult parameter determination. ¥/,
- Fed-Batch process.
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4. Methodology
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5. Results
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Simplified Parameter Estimation
e Reduction of the number of parameters with high sensitivity.
e Reduction of the search area in the parameter estimation.

Recognition of the different states of the cell metabolism
during the process

o Detection of non measurable variables through the mechanistic

models

Acetate A [mMol/I], Substrate S
[g/1], Biomass X [g/I]
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Summary

- AMR is a powerful tool to optimize fed-batch fermentation.

- A model which is flexible and easy to estimate could be
developed with AMR.

« AMR is an efficient tool to detect and monitor non-
measurable variables by means of mathematical methods.

Outlook

- Model validation with experimental data
- Fed-Batch optimization with AMR

« Maximization of the cell density.

» Model extension for fermentation of recombinant E.coli
cultures for the production of catalytic enzymes.
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