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Fig.1 Schematic of production process for cultured meat
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Fig.2 Schematic representation of the structural composition of vertebrate muscle
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Fig.3 The biofabrication techniques of the scaffolds
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Fig4 The application examples of 3D bioprinting in cultured meat field**!
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The Scaffold Manufacturing Technologies of Cultured Meat
Based on Myotubes Directional Alignment

LOU Hanghang', ZHANG Shengliang', SHI Ying', CHEN Qihe!*
('College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058
’Innovaiion Center of Yangize River Delia, Zhejiang University, Jiaxing 314100, Zhejiang)

Abstract Cultured meat technology holds great promise and can help address the sustainability and environmental chal-
lenges faced by traditional livestock husbandry. Unlike other alternative proteins, cultured meat is made from animal stem
cells cultured in vitro and is the closest product to natural meat. To make cultured meat have the sensory and nutritional
characteristics of conventional meat as much as possible, researchers have conducted extensive studies on scaffold charac-
teristics and manufacturing techniques, with the aim of replicating the properties of natural muscle tissue. This review
summarizes the methods for preparing edible scaffolds, with the aim of producing tissue—like cultured meat with aligned
myotubes. Firstly, the composition and structure of animal-derived meat are analyzed. And, based on the structural prop-
erties of natural muscle tissue, the main considerations for the design of scaffolds for cultured meat engineering are elab-
orated, with the formation of uniaxially aligned myotubes as the key focus. Secondly, the main scaffold techniques suit-
able for generating aligned myotubes and their current applications in cultured meat engineering are summarized. Finally,
the future development prospects are outlined.

Keywords cultured meat; alternative protein; directional muscle cell growth; myotube alignment; scaffold



