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Effect of Pore Size Structure of Carboxymethyl Chitosan/Reduced Graphene Oxide Composite Scaffolds on
MC3T3-E1 Cell Proliferation

Ronghui Zhou
Stomatological Hospital Affiliated to Fujian Medical University, Fuzhou, Fujian

[ Abstract] Objective To investigate the regulatory effect of different concentrations of reduced graphene oxide
(rGO) on the pore size of carboxymethyl chitosan (CMC) scaffolds and to analyze the relationship between pore size
changes and MC3T3-El1 cell proliferation. Methods CMC-rGO composite scaffolds with rGO mass fractions of 0%,
0.5%, 1%, and 2% were prepared by solution blending combined with freeze-drying technology. The microstructure
and pore size distribution of the scaffolds were observed by scanning electron microscopy, and the average pore size
was measured using ImagelJ software. MC3T3-E1 osteoblast precursor cells were co-cultured with the scaffolds, and
cell proliferation activity was detected by Cell Counting Kit-8 (CCK-8) assay on days 1, 3, 5, and 7. Results Scanning
electron microscopy showed that the pure CMC scaffold had a pore size of less than 70 um with an irregular curled
structure. Addition of 0.5% and 1% rGO increased the pore size to 70-120 um with smooth and regular pore walls,
while 2% rGO led to a significant reduction in pore size and structural densification. CCK-8 results showed that cell
viability in the 0.5% rGO group was significantly higher than that in the pure CMC group at all time points (P<0.05),
the 1% rGO group showed no significant difference compared with the pure CMC group, and the 2% rGO group was
consistently lower than the pure CMC group (P<0.05). Conclusion rGO exhibits a nonlinear regulatory effect on the
pore size of CMC scaffolds. The 0.5%-1% rGO concentration range forms a favorable pore size range of 70-120 pm,
which facilitates cell proliferation. The 0.5% group exhibits more uniform pore size distribution and achieves the best
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overall effect. This study provides experimental evidence for the pore size design of carboxymethyl chitosan-based

bone repair materials.
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