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Properties of Sodium Alginate Hydrogels for Pluripotent Stem Cell Culture
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(1. College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China;
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Abstract: To address the issues of compromised cellular structural integrity and lack of tissue interfaces in conventional
monolayer culture of induced pluripotent stem cells, this study established a novel three-dimensional co-culture system
based on sodium alginate hydrogel, with traditional Matrigel-based monolayer culture serving as control. The alginate
hydrogel was fabricated through calcium ion-mediated ionic crosslinking, and its microstructure was characterized using
scanning electron microscopy. Cell viability, pluripotency maintenance and differentiation potential were systematically
evaluated in both culture systems through live/dead staining, immunofluorescence labeling and quantitative real-time
polymerase chain reaction assays. Morphological analysis revealed that cells maintained typical pluripotent stem cell colony
morphology under both culture conditions. Experimental data indicate that sodium alginate hydrogel, serving as an ideal 3D
cell culture scaffold material, effectively sustains the highly efficient proliferative capacity of induced stem cells while
maintaining stable expression of pluripotency-associated genes, demonstrating excellent cell culture performance.
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Fig. 1 Scanning electron microscopy of sodium alginate hydrogels with different mass fractions
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Fig. 2 Rheological analysis of sodium alginate hydrogel
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Fig. 3 Measurement of sodium alginate hydrogel properties
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Fig. 4 Viability of cell in sodium alginate hydrogel
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Fig.5 Cell growth and cell cycle distribution
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Fig. 6 Alkaline phosphatase assay
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Fig. 7 Immunofluorescence staining
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Fig. 8 Expression of cell stemness markers in sodium alginate hydrogel versus stromal cell stemness markers
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