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Introduction: Gastric cancer remains one of the leading causes of cancer-related mortali-
ty worldwide, characterized by late diagnosis, drug resistance, and limited effectiveness of
conventional therapies. Innovative and targeted treatment strategies are urgently needed.
Objective: This study aimed to design and evaluate a multifunctional nanoparticle-based delivery system
composed of iron oxide nanoparticles (FesOs) conjugated with juglone and hyaluronic acid (FesO:@Glu-
HA-Juglone) to induce apoptosis in gastric cancer cells through the upregulation of caspase 8 expression.

Materials amd methods: The synthesized nanoparticles were characterized using FES-
EM, FT-IR, and XRD analyses. The cytotoxic effects were assessed using the MTT assay, and
caspase-8 gene expression was evaluated in AGS gastric cancer cells line using quantitative re-
al-time PCR (Q-RT-PCR). Data were analyzed using one-way ANOVA and independent t-tests.

Results: The FesO:@Glu-HA-Juglone nanoparticles exhibited a nanoscale size (~10 nm), spheri-
cal morphology, and good colloidal stability. FT-IR and XRD analyses confirmed successful conju-
gation and preservation of the crystalline core. The MTT assay revealed a dose-dependent reduc-

tion in cell viability (IC50 = 56 ug/mL at 24 h). A significant upregulation of caspase 8 expression
(P < 0.01) was observed in treated cells, indicating the activation of intrinsic apoptotic pathways.

Conclusion: FesOs@Glu-HA-Juglone nanoparticles represent a promising nanoplatform for
targeted drug delivery in gastric cancer therapy by combining magnetic responsiveness, anti-
cancer properties of juglone, and CD44-targeting ability of hyaluronic acid. The observed in-
duction of apoptosis through caspase-8 upregulation highlights their potential for use in future com-
bination therapies. Further preclinical studies are warranted to validate their clinical applicability.
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