MR EmBE Modern Food Science and Technology 2025, Vol.41, No.5

E T 30T ENFh B A e ZRAE K
RIS AR A

S, EFE, FEE, ARE"

(1 AR EXRFRBFR, BRIERE 150030) (2. FENERBEESATF S, LT 100068)

(3. AR IR TFTELEEET, b7 100068)
WE . 3D ITEPHAAM A — AP Fr Loy d T8, @it BUUAR e F XT A beik & B R ARA 7 KNG A L4040

Mk, KRd, A FHE@EEE N 3D AT X RSARE B RAFL. Bk, AFTRAMAG LRREFL,
Bl LR T RAR ZHAEF PR E R —F ., ZAREATTEAZAOMHITLT 3D T8 2ARHFHET LR,
oA NTARALT 3D ITEP A FITEP Ak, 3t —F R FROK WA AR LRI T M, FERitminlgi
Bk, &/ mit g AR B ST IR LR A AR SNER  mpe ey EAR A AL SRR 4.00 mm’/s kiR E 4k
4 6.00 mn/s ATEPik 4] &40 LR E ) — AT R BN E 7 B R E & T HACLE205); FLIKATE 7 @, 10 min 3B
B A LR EA A SN ERE ST H0EA, BT LS AT AR TR ZAEM. o, 10 min BREFA) 49 3L
B NG . BT A A ) AR T SRR IR IA M Kt —F BT T AR AEmMIIE T ke A
REAT XREmMBH EAER R, H@RIEE WH R T 349 5 ik f Bk,

XKHER: 3D AT AL, ‘s dERMF; Wi F R
XEHE: 1673-9078(2025)05-174-183 DOI: 10.13982/j.mfst.1673-9078.2025.5.0417

Construction of New Cell Scaffolds by 3D Printing and Their

Application in Cell-cultured Meat

GUO Xiang', WANG Shouwei*’, LI Yingying”’, KONG Baohua"

(1. School of Food Science, Northeast Agricultural University, Harbin 150030, China)
(2. China Meat Research Center, Beijing Academy of Food Sciences, Beijing 100068, China)
(3. Beijing Key Laboratory of Meat Processing Technology, Beijing 100068, China)

Abstract: The emerging manufacturing process, 3D printing, can rapidly generate artificial tissue structures resembling

natural tissues through layer-by-layer deposition. However, 3D-printed scaffolds for constructing cell-cultured meat have
been rarely reported. Therefore, edible material-based scaffolds should be developed without delay, and issues such as the

plasticity and efficiency of such scaffolds need further optimization. In this study, 3D printing ink was developed using edible
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protein materials to prepare scaffolds. First, the 3D printing performance and parameters were analyzed and optimized.

Further, the mechanical stability of the scaffolds was assessed based on water absorption and degradation rates. Finally,

the biological compatibility of the scaffolds and their interaction with cells were clarified through cell proliferation culture,

live/dead cell staining, and omics analysis. The results show that scaffolds prepared with an extrusion speed of 4.00 mm®/s

and a printing speed of 6.00 mm/s exhibit significantly higher uniformity, plasticity, and accuracy than those printed using

other settings. Scaffolds with a 10-minute cross-linking time demonstrate significantly higher biological compatibility than

those with a different cross-linking time, along with better mechanical stability and support. Furthermore, scaffolds with a

10-minute cross-linking time exhibit significantly better cell adhesion, proliferation, and migration capabilities than those

with a different cross-linking time. Cell proliferation curves further reveal the excellent performance of these scaffolds in cell

culture. The study clarified the interaction between scaffolds and cells and provided new methods and ideas for producing

cell-cultured meat.
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