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Cultured meat technologies have been extensively investigated in food technology and tissue engineering fields,
because they could reduce environmental loads, such as greenhouse gas emissions and deforestation for expanding farm
area. Previously, the cultured meats have been produced by culturing animal muscle cells, which could be directly
available from fresh meats and obtained by myogenic differentiation of mesenchymal stem cells. The constructing costs
and tastes for the cultured meats have been improved by recent research and developments, whereas their textures,
which are physical tastes related to mechanical properties and hierarchical structures of cultured meats, have not been
reproduced by any cultured meat technologies. In this study, we have investigated the method for controlling the texture
of cultured meats by regulating the rheological properties and hierarchical structures. To construct the cultured meats,
we have tried two methods: one is a template scaffold method with multichannel collagen hydrogels (MCCG) which
has multichannel structures and collagen fiber alignments, another one is a magnetic field-induced orientation of
myoblasts and ECMs. By using the former method, we have reproduced muscle fiber alignments and extracellular
matrix (ECM) structures of skeletal muscle tissues. In contrast, the latter method requires further researches and

developments for controlling the rheological properties and hierarchical structures of cultured meats.
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EURDERE TH D, BRMOTIFHIIEEE, BLOBBHEIZL->TRES. Thwz, BRADR CREE R
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STHRALNCEHIIEELZ BT 2 2 N TE 0. ik Sl Z Y Rz ECM 1%, —EH IR L
T EREE Do TV D, BRICE A IX2 7 —7 VKSR %E ) VEEEEIR I ENT T2 2 L T, 2EME Ao
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Fig. 1. A whole mount fluorescence microscope image for the engineered muscle
tissues. Cell aggregates are assembled in the multichannel structure of MCCG and they

aligned parallel to the long axis of channel.
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Fig. 2. Cellular morphology of Fig. 3. Cellular morphology of C2C12 cells cultured in the matrigels

. with (A) and without (B) magnetic field application. There were no
C2C12 cells cultured in the significant effects of magnetic field on the cellular morphology. The
collagen hydrogel. Arrows arrow indicates the direction of magnetic field.

indicate C2C12 cells.
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MCCG % H\\ e FAE AR OREEEH AN OB T, MfiRoOmEL BN L~V THETA Z bR TE L
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HBIBIZBWTEEOLIEENEONTZEE 4D, —FHT, koI 7 vl LU TOREIZOWTIE, HEl
THZENTETCWORWAREMED VRIS 7. ZOEIE, X R oGO 7= DITHER L2 Tl
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