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application in gastric cancer therapy is severely limited by poor water solubility and low bioavailability.
This study aims to construct an implantable curcumin/gelatin nanofibrous membrane for local sustained
drug release and to investigate its molecular mechanisms in inhibiting GC cell proliferation.

Methods: Curcumin/gelatin nanofibrous membranes were prepared by electrospinning. Morphology
was observed by scanning electron microscopy, and the in vitro drug release profile was determined by
high-performance liquid chromatography-tandem mass spectrometry. Biocompatibility was evaluated
using human gastric mucosal cells GES-1. Human gastric cancer cell lines MKN-45, SGC-7901, and
AGS were treated with conditioned media from the nanofibrous membranes. Colony formation assay,
reactive oxygen species (ROS) detection, and Western blot were performed to assess cell proliferation,
ROS levels, and the expression of endoplasmic reticulum stress pathway proteins (BiP/p-PERK/p-elF2a)
and phosphorylated STAT3. A subcutaneous xenograft model in nude mice was established, and the
membrane was placed locally on the tumor surface to evaluate in vivo anti-tumor -efficacy.
Immunohistochemistry was used to detect the expression of BrdU, BiP, and p-STAT3 in tumor tissues.
Results: The prepared nanofibrous membrane had a smooth surface with amorphous and uniform
dispersion of curcumin. In vitro release lasted for over 120 h. The material showed no obvious toxicity to
normal GES-1 cells (P>0.05). It significantly inhibited colony formation of MKN-45, SGC-7901, and
AGS cells (inhibition rate 60%). Mechanistically, treatment with curcumin/gelatin nanofibrous
membrane significantly increased intracellular ROS levels, upregulated the expression of BiP, p-PERK,
p-¢IF2a, and cleaved caspase-3, and downregulated p-STAT3. At the same time, these changes were
reversed by the ROS scavenger NAC (all P<0.05). In vivo, local application of the membrane
significantly suppressed xenograft tumor growth, reduced tumor volume, decreased BrdU-positive cells
(all P<0.05), increased BiP expression, and lowered p-STAT3 levels.

Conclusion: The curcumin/gelatin nanofibrous membrane significantly enhances the bioavailability of
curcumin through localized sustained release. It effectively inhibits the proliferation of gastric cancer
cells and promotes their apoptosis by inducing ROS generation, activating endoplasmic reticulum stress,
and suppressing STAT3 phosphorylation. With favorable biocompatibility, simple preparation, and low
cost, this material shows promise as a novel and safe formulation for postoperative local adjuvant
therapy of gastric cancer.
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Figure 2 Comparison of LDH release levels in GES-1 cells cultured with different conditioned media
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Inhibitory effect of curcumin/gelatin nanofibrous material on proliferation of gastric cancer cells A: Comparison
of proliferation of MKN-45 cells in two conditioned media; B: Comparison of proliferation of SGC-7901 and AGS cells in

two conditioned media
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Figure 4 Effects of curcumin/gelatin nanofiber material on ROS and endoplasmic reticulum stress pathway in gastric cancer
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A: ROS levels in MKN-45 cells under different treatments; B: Expression of endoplasmic reticulum stress

pathway-related proteins in MKN-45 cells; C: Expression of endoplasmic reticulum stress pathway-related proteins in SGC-
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