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Abstract

Worldwide meat consumption is projected to increase by over 6% in the next decade, driven by population growth and rising incomes [1]. Cultivated meat offers a sustainable alternative protein source, but the industry is challenged by high production costs—cell culture media alone accounts for at least 50% [2]. These costs largely stem from the use of expensive growth factors and recombinant proteins in serum-free formulations. Addressing this challenge is critical for making cultivated meat economically viable
To reduce media costs, we propose recycling proteins from conditioned cell culture media, such as supplemented growth factors, recombinant proteins, and cell-secreted autocrine factors. By reusing these components from spent media, our approach can lower the cost of achieving high biomass production by up to 88%, depending on bioreactor scale and type. Beyond cost savings, this strategy also enhances environmental sustainability by minimizing resource waste. 
We employed a protein-recycling system to recover, and reuse supplemented recombinant proteins in suspension culture. To demonstrate the viability of a protein-recycling system, we used an in-house serum-free and growth factor-free media formulation that contains a recombinant protein for a commercial fish cell line. Functional assays confirmed that recycled proteins retained bioactivity and effectively supported cell proliferation, with proteins recovered from conditioned media during the transition from logarithmic to stationary growth phases exhibiting the highest activity.
Recycled supplemented recombinant proteins retain bioactivity and effectively support cell proliferation, leading to significant reductions in media costs. This approach mitigates a major economic constraint and improves the sustainability and scalability of cultivated meat production.
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