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| Abstract |

Background and Aim: Colorectal cancer is one of the most common malignancies worldwide, and the
development of new therapeutic strategies using natural compounds and advanced drug delivery systems
has attracted considerable attention. Myricetin, a polyphenolic flavonoid, has several biological activities,
including anticancer effects; however, its poor aqueous solubility and limited bioavailability have hindered

its therapeutic use. This study aimed to synthesize polymeric magnetic nanoparticles for drug delivery and

| Keywords |

to evaluate the biological effects of myricetin-loaded nanoparticles on HCT116 colorectal cancer cells.

Materials and Methods: Fe304 magnetic nanoparticles were synthesized by co-precipitation, surface- | Myricetin |

modified via polymer grafting, and then loaded with myricetin. The physicochemical properties of the | Folymeric Magnetic |

nanoparticles were examined using XRD, FE-SEM, VSM, and DLS. Drug release was also evaluated using Wi dss|

. . . .. . Nano drug Delivery |
the dialysis bag method. The cytotoxic effects of myricetin nanoparticles on HCT116 cells were assessed by N S|
poptosis
HCT116 Cells |
Results: Characterization results confirmed the successful formation of magnetic nanoparticles and efficient Cllozsinl Caneer |

the MTT assay, and apoptosis induction was evaluated by Annexin V-FITC/PI flow cytometry.

myricetin loading. Based on DLS analysis, the main distribution peak was around 95 nm, with a PDI of | 1,y Science |
0.95. Drug release studies showed that the myricetin nanoparticles had a controlled release profile and an

appropriate release behavior for inhibiting cancer cells. The MTT results showed that the myricetin

nanoparticles reduced HCT116 cell viability in a dose-dependent manner, with an IC50 of 37.5 pg/m. Flow

cytometry also showed that treatment with myricetin nanoparticles significantly increased cellular apoptosis

compared with the control group.

Conclusion: Findings of this study indicate that polymeric magnetic nanoparticles can serve as a suitable

system for delivering myricetin and enhancing its cytotoxic and apoptotic effects in colorectal cancer cells.

This nanocarrier may be a promising approach for the development of nanodrug delivery-based cancer

therapies.
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| Extended Abstract

Synthesis And Characterization of Polymeric Magnetic Nanocomposites
Containing Myricetin, And Evaluation of Their Cytotoxic and Apoptosis-
Inducing Effects in HCT116 Colorectal Cancer Cells |

Background and Aim: Colorectal cancer (CRC) remains a significant global health challenge,

necessitating the exploration of innovative therapeutic modalities. Myricetin, a naturally
occurring flavonol, exhibits substantial antitumor potential; however, its clinical application is
constrained by poor aqueous solubility and rapid metabolic clearance. This study aimed to
design and characterize myricetin-loaded magnetic polymeric nanocomposites to enhance the
therapeutic efficacy of myricetin against HCT116 human colorectal cancer cells.

Material and methods: Superparamagnetic iron oxide nanoparticles (Fe304Fe 30 4Fe304
NPs) were synthesized via the chemical co-precipitation method. The surface of these
nanoparticles was functionalized with a biocompatible polymer to facilitate drug loading.
Physicochemical characterization was performed utilizing X-ray Diffraction (XRD), Field
Emission Scanning Electron Microscopy (FE-SEM), Vibrating Sample Magnetometry (VSM),
and Dynamic Light Scattering (DLS). The in vitro drug release profile was characterized using
the dialysis membrane technique in a physiological buffer. The cytotoxic potential was
evaluated using the MTT assay, while apoptotic cell death was quantified via Annexin V-
FITC/PI flow cytometry.

Results: Morphological and structural analyses confirmed the successful synthesis of stable,
drug-loaded nanocomposites. DLS analysis indicated a primary population peak at 95 nm with
a PDI of 0.95. This polydispersity is attributed to the inherent magnetic dipole-dipole
interactions common in Fe304-based systems. Drug release studies demonstrated a controlled
(by pH and temperature), sustained-release profile, highlighting the suitability of the
nanocarrier for targeted delivery. The cytotoxicity assay revealed that myricetin-loaded
nanoparticles inhibited HCT116 cell proliferation in a concentration-dependent manner, with
an ICso value of 37.5 pg/mL. Furthermore, flow cytometric analysis confirmed a statistically
significant increase in the apoptotic population relative to the control group, suggesting that
the nanocarrier effectively facilitates myricetin internalization and pro-apoptotic activity.

Conclusion: The findings of this study demonstrate that polymeric magnetic nanoparticles
serve as an efficient platform for myricetin delivery, effectively overcoming its solubility
limitations and enhancing its cytotoxic effect on CRC cells. The ability of this nanodrug to
induce apoptosis suggests a promising avenue for developing advanced, targeted cancer
therapies. Future studies focusing on in vivo efficacy and molecular signaling pathways are
warranted to elucidate the clinical potential of this nanocomposite further.

| Keywords

Myricetin, Polymeric Magnetic Nanoparticles, Nanodrug Delivery, Apoptosis, HCT116 Cells,
Colorectal Cancer
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