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Cell culture media remain a major contributor to the environmental impacts and production costs of cultivated meat. Circular production strategies offer an opportunity to improve system sustainability through the recovery and reuse of nutrients from spent culture media. This talk highlights recent modeling studies evaluating the potential of microalgae-enabled nutrient recycling to improve the sustainability and economics of cultivated meat production. Life-cycle assessment results indicate that iterative medium recycling can reduce environmental impacts by 42–80%, primarily through reductions in growth factor demand, while also revealing tradeoffs associated with increased recycling intensity and microalgae cultivation requirements. Growth factor production, energy use, and nutrient recovery efficiency emerge as key drivers of system performance and priorities for future innovation. Complementary techno-economic analysis provides context on the economic implications of circular production strategies. Collectively, these findings illustrate the potential of circular bioeconomy principles to reduce both the environmental footprint and resource demands of cultivated meat production while highlighting key priorities for future research and technology development.

