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Determination of experimental approaches for data collection. A Temporal
changes in cell culture and cell viability at various initial cell concentrations. The
color gradation indicates the variation in initial cell concentration. Standard
errors (s.d.) of biological replicates (N = 4) are indicated. B Cell growth rates
evaluated by exponential approximation. The color gradation indicates the
variation in the initial cell concentration. C Various methods for cell counting.
Spearman correlation coefficients and p values are indicated. The dotted lines
represent the linear regression shown with the equations and R2. Errors (s.d.) of
biological replicates (N = 2) are indicated. D Time required to evaluate the cell
culture in a 96-well microplate. The time for the experimental measurement was
evaluated, i.e., after the 96-well microplate was removed from the incubator for
measurement to when the measurement of cell abundance (A450, counting, etc.)
of a microplate was completed. Credit: npj Systems Biology and Applications
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(2023). DOI: 10.1038/s41540-023-00284-7

Cell culture is a vital technology used in pharmaceutical production and
regenerative medicine. It is heavily influenced by the composition of the
medium, a nutrient-rich solution facilitating cell growth. Optimizing and
developing culture media is a critical task in various sectors, including
food, pharmaceuticals, bioenergy, and materials.

However, as the culture media varies according to cell type, creating a
specific medium for each purpose demands substantial time and labor.
Therefore, more efficient techniques for culture medium development
are needed. A study, recently published in the journal npj Systems
Biology and Applications, uses artificial intelligence, specifically machine
learning, to develop high-performance culture media, reducing the
associated labor.

A total of 232 media, containing 31 different nutrients, were used to
culture cells derived from human cervical cancer. The experimental data
obtained was then subjected to machine learning to predict superior
medium compositions that would yield a higher cellular activity. Active
learning was used to enhance prediction accuracy.

As a result, a culture medium was developed that promoted higher cell
activity than the commercial medium. Moreover, the optimized
compositions for the early and late stages of cell culture were found to
differ, and the decision-making components were identified.

These results demonstrate the practicality of efficiently optimizing
medium compositions using artificial intelligence. The methodology
used in this study can be applied to develop culture media for various
cell lines and culture purposes. This considerably contributes to a broad

2/3

https://phys.org/tags/machine+learning/
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spectrum of industrial and academic research that uses cell culture as a
foundational technology.

  More information: Takamasa Hashizume et al, Employing active
learning in the optimization of culture medium for mammalian cells, npj
Systems Biology and Applications (2023). DOI:
10.1038/s41540-023-00284-7
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