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Cultured meat scaffold technology : cutting-edge advances and
challenges from biomaterials to large-scale cultivation

FENG Xianchao * ,ZHANG Yijun,CHEN Lin, LI Siyang,ZHAO Cong, YAN Shuai,SONG Enxi

(College of Food Science and Engineering, Northwest A&F University, Yangling 712100, China)

Abstract : Cultured meat represents a strategic food technology innovation to address global food security and environmental
pressures. However,its industrialization is still constrained by high production costs and difficulties in texture simulation. This paper
systematically reviews the latest research advances in scaffold biomaterials, including the characteristics, application status and
challenges of polysaccharides, proteins ( animal-derived, microbial/fungal-derived, plant-derived ) , synthetic polymers and self-
assembling peptides. It summarizes the technical features and application scenarios of mainstream scaffold fabrication strategies such
as porous scaffolds, decellularized scaffolds, fibrous scaffolds and hydrogels. The challenges of integrating scaffolds with suspension
culture systems for large-scale production are also discussed. Finally,the intelligent development trend of the deep coupling of “smart
scaffolds” and “smart bioreactors” is prospected,as well as the application value of artificial intelligence in scaffold optimization and
culture process regulation. This review provides a valuable insights for researchers and enterprises in the field of cultured meat
production.
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Fig.1 Production process of cultured meat
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Table 1 Types of biomaterials used as scaffolds
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