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Fig. 1. Types and process characterization of in viiro colonic fermentation models simulating proximal(R1), trans—
verse(R2) and distal(R3) colon regions, operated at physiological section—specific constant pH, temperature
(37°C) and under strictly anaerobic conditions(e.g. through continuous CO» or N2 flushing of the headspace).
Intitial(R1) and steady—state(R1, R2 and R3) fermentation profiles.
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Table 1. Advantages and limitations of in vitro fermentation models

Models

Advantages

Limitations

Batch culture

assessment

Continuous culture

controlled

Multistage
continuous culture
digestive tract

Immobilized
continuous culture

Artificial digestive
system

Easy to set up, useful for fermentation
studies and especially substrate digestion

Continuous flow mimicking conditions found
in vivo, Environmental parameters are well

Continuous flow into several vessels
mimicking conditions found in portions of the

High—cell density and long—term stability of
continuous fermentation system with
immobilized fecal microbiota

Continuous flow with metabolites and water
exchange mimicking conditions found in vivo

Short—term fermentation
studies and weakness in
microbiological control

No host functionality and
experiments are time limited
(days or weeks)

No host functionality and
experiments are time limited
(days or weeks)

No host functionality

No immune and
neuroendocrine response and
experiments are limited to
few days’ time
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Table 2. Challenges and perspectives of in vitro fermentation models.

Permanent challenges

Enhance and evaluate microbial ecosystem stability.

Carefully select models depending on their advantages and limitations related to the research question,
Make the right compromise between technical complexity and biological significance,

Assess reproducibility and define repeatability needs,

Perspectives

Assess functional stability of the in vitro microbiome,
Application of ‘omics’ technologies to in vitro gut fermentation modeling, Modeling of ‘diseased’

microbiota,
Combination of in vitro models,
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