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Novel Collagen-Based Scaffolds for Cultured Meat Production:
Self-Organized Multi-Channel Structures for Perfusion System

1’Department of Chemistry and Applied Chemistry, Saga University
2)Department of Pathology and Microbiology, Saga University, Saga 840-8501, Japan

Takayuki Narita’ , Ryota Haraguchi”, Mareni Arishima’ , Shigehisa Aoki”

Summary 1In response to the increasing demand for sustainable food production, cultured meat
has emerged as a promising technology. However, conventional production methods require
complex processes and high capital investments. In this review, we present a novel collagen-based
scaffold technology that employs self-organized multi-channel collagen gels (MCCGs) as the
foundation for low-cost perfusion culture systems. By controlling the competition between UV-
induced collagen crosslinking and carbonate buffer-driven phase separation, MCCGs exhibiting a
honeycomb structure with a high channel area fraction are formed. Detailed morphological and
mechanical analyses reveal that optimal UV irradiation and buffer concentration yield scaffolds
with uniform channel distribution, enhanced elasticity, and anisotropic mechanical properties. In
vitro cell culture studies using fibroblast and keratinocyte lines demonstrate the scaffold's ability to
support cell adhesion and proliferation, suggesting its potential to mimic vascular networks in
perfusion systems. This technology offers a promising route to overcome the limitations of current
cultured meat production methods.

Key words: cultured meat; collagen scaffold; multi-channel structure; perfusion culture; tissue

engineering.



