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Abstract

The topic of this thesis was the development of a mathematical model to
describe the basic mechanisms of the growth of adherent mammalian cells
and the virus dynamics of Influenza A virus in MDCK cells. The segregated
cell growth model comprises cells in suspension, cells on microcarriers which
are able to proliferate and dead cells. In addition it considers the main
substrates, glucose and glutamine, and the inhibitors, lactate and ammonia.
The virus replication model takes into account the intracellular delay between
the time of infection and the first visibly infected cells. To describe the time
course of the upcoming HA titer, the cells are segregated into uninfected and
infected cells.

The identification of the parameters for modelling was based on standard
cultivations or specific investigations if needed. Parameters which could not be
determined experimentally have been taken from literature. Based on these
estimations parameters have been optimized to fit the experimental data. An
investigation of the sensitivity of the parameters led to the specific maximal
growth rate pma., the maximal possible cell number on microcarriers X, the
attachment rate kg, describing the attachment of the seeded cells to the
microcarriers, and the specific death rate k; as parameters with most influence
on maximum cell yield. Concerning the virus replication model the following
parameters showed most influence on virus yield: the specific virus replication
rate L, the specific death rate of infected cells k., and the concentration of
uninfected cells at the time of infection Ug.
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