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Perfused 3D Cell Culture Platform for Long-term Monitoring of
Glucose and Lactate Metabolism in Tumor Spheroids
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Background The presented platform integrates microfluidic chips for

3D cell cultures have emerged as powerful tools in various assembly and cultivation of 3D cell aggregates, a perfusion

disciplines, including drug discovery, toxicology, and system to provide nutrients and remove waste products,

therapeutic development. Their enhanced physiological and electrochemical sensors for targeted monitoring of the | s i i ey GLUCOSE """
relevance makes them ideal for investigating intricate metabolic rate of the spheroids. The system's design i
biological processes, particularly in cancer research. facilitates the serial connection of multiple cultivation units, ‘ " acrare _ £
Gaining a comprehensive understanding of cellular ~ €nabling simultaneous monitoring of thousands of e g | |
behaviour within these 3D environments necessitates real- spheroids. This high-throughput capability significantly \

time, multi-parameter monitoring to track metabolic and improves the sensitivity of the platform for robust and

proliferation rates over extended time periods. reliable metabolic rate measurements.

Warburg effect - glucose breakdown with lactate production
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Time-lapse imaging and evaluation
of cell invasion

Summary and Outlook

This 3D cell culture platform facilitates measurement of glucose uptake and lactate production
in spheroids. It enables real-time monitoring of their metabolic rate, making it suitable for
drug screening and toxicological studies. Additionally, the platform allows for time-lapse

microscopy evaluation of further cellular characteristics, such as tumour invasive potential.
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