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A bioreactor is a manufactured device that supports a biologically active environment where specific conditions are carefully controlled. A photobioreactor

(PBR) is a bioreactor that utilizes a light source to cultivate phototrophic microorganisms. These organisms (e.g. microalgae, cyanobacteria) use photosynthesis
to generate biomass from light and carbon dioxide. Photobioreactors differ in supported functionality (e.g. optical density, pH) and controlled properties (e.g.
culture irradiance, temperature, gas composition), their shape, size, and volume, ranging in size from millilitres to cubic metres. Also, the particular construction
and quality of sensors have an effect on the sensitivity of the instrument and the precision of the measurement. Small-scale photobioreactors for the cultivation
of photoautotrophic microbes are required for precise characterization of the growth parameters of wild-type and engineered strains of these organisms, for
their screening, and for the optimization of culture conditions.

Characterisation of biological organisms can be a
rather laborious and exhaustive process considering
the variety of assumed parameters (e.g. irradiance,
temperature) and their admissible ranges that need
to be explored. Such exploration often requires a tre-
mendous amount of experiments to be executed, which
accumulates in experimental time. Running the experi-
ments in parallel can save a lot of time. However, that
requires multiple (often dozens) bioreactors, which can
get rather costly when using professional industrial de-
vices. Additionally, exploring huge parameter space on
an approximate level (i.e. using less precise sensors)
can provide enough overall insight, which can be then
validated using targeted experiments in the most inte-
resting regions of the space. For that, low-budget alter-
natives can be used to provide a solution with multiple,
although less precise devices, allowing to run such ex-
periments in parallel.
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