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Abstract: To improve the bio-applicability of alginate hydrogel, the composite hydrogels of oxidized
sodium alginate (OSA)/cellulose nanocarrier (CNCs)/ polyacrylamide-gelatin (PAM-GT) were constructed
from combination of interpenetrating network technology, CNCs reinforcement and GT surface deposition
with OSA. The effects of CNCs dosage on the structure and properties of OSA/CNCs/PAM-GT composite
hydrogels were analyzed by FTIR, TGA, XRD, SEM, swelling and degradability experiments as well as
cytocompatibility tests. The results showed that CNCs could interact with the polymers in the matrix. As the
dosage of CNCs increased, the composite hydrogel exhibited a decreased porosity, enhanced mechanical
strength and biodegradability, and a slightly reduced swelling, indicating that CNCs could regulate the
physicochemical properties of the composite hydrogels to a certain extent. Meanwhile, the composite
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hydrogels displayed good cell adhesion, proliferation and differentiation properties. When the dosage of

CNCs was 0.5%(based on the mass of OSA solution, the same below), the composite hydrogel showed the

best cell proliferation activity for MG63 cells, while displayed the most significant cell differentiation

activity when the dosage of CNCs was 1.5%.

Key words. alginate hydrogels; interpenetrating network technology; cellulose nanocrystals; composite

hydrogels; biological properties; functional materials
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Fig. 1 Schematic diagram of the preparation of

OSA/CNCs/PAM-GT composite hydrogel
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Fig. 2 FTIR spectra (A) and XRD patterns (B) of the
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Fig. 3 TGA curves (A) and DTG curves (B) of the composite
hydrogels
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Fig. 4 Physical photographs of OSA/1.0% CNCs/PAM-GT
composite hydrogel (a, b, c); SEM images of
OSA/PAM-GT (d), OSA/0.5% CNCs/PAM-GT (e),
OSA/1.0% CNCs/PAM-GT (f), OSA/1.5% CNCs/PAM-
GT (g) and OSA/2.0% CNCs/PAM-GT (h) composite
hydrogels

#3  A[F CNCs % ) OSA/CNCs/PAM-GT & & /K Bk
Y FLER A
Table 3 Porosity of OSA/CNCs/PAM-GT composite hydrogels
with different CNCs dosage

HAKEEHR R FLBE %
OSA/PAM-GT 88.4445
0SA/0.5% CNCs/PAM-GT 86.5506
OSA/1.0% CNCs/PAM-GT 86.0443
OSA/1.5% CNCs/PAM-GT 85.4119
0SA/2.0% CNCs/PAM-GT 84.6428
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Fig. 5 Compressive strength of composite hydrogels
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Fig. 6 SR (A) and BR (B) of the composite hydrogels
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Photographs of OSA/CNCs/PAM-GT composite
hydrogels (a, b); SEM images of MG63 cells
cultured on OSA/PAM-GT (c), OSA/0.5% CNCs/
PAM-GT (d), OSA/1.0% CNCs/PAM-GT (e),
OSA/1.5% CNCs/PAM-GT (f) and OSA/2.0% CNCs/
PAM-GT (g) composite hydrogels for 2 d

Fig. 7
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Fig. 8 SEM images of MG63 cells cultured on OSA/PAM
(a), OSA/PAM-GT (b) and OSA/1.0% CNCs/PAM-
GT (c) for2d
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Fig. 9 Cell proliferation viability of MG63 cells cultured
on the composite hydrogels for 2 and 7 d (A); Cell
differentiation of MG63 cells cultured on the
composite hydrogels for 7 d (B)
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