Ty o=t ) GERRILNEETG

the European Union

DR COGT ACTION Ch2non sy = et

Confined Drug Organization in FesO4@Dextran Nanostructures: Effect of
Nanocarrier—-Drug Ratio
Karimova Aynura®, Mehdiyeva Aygun?

!Department Chemistry of High Molecular Weight Compounds, Baku State University, Zahid
Khalilov 33, AZ 1148, Baku, Azerbaijan
’Nanoresearch Laboratory, Baku State University, Zahid Khalilov 33, AZ 1148 Baku,
Azerbaijan
Presenter’s email address: aynurakarimova@bsu.edu.az

Dextran-coated magnetite nanoparticles (FesOs@Dextran) represent a model hybrid
confined molecular system in which drug molecules are spatially restricted within a
polysaccharide shell and at the organic-inorganic interface. In this study, the influence of the
Fez0s@Dextran-to-drug ratio on molecular confinement, interfacial interactions, and structural
organization was systematically investigated in order to elucidate the mechanisms governing
ratio-dependent loading behavior.

Crystallite size analysis based on the Debye-Scherrer equation revealed a progressive
decrease from 17.1 nm for FesOs@Dextran to 15.69 nm (D1) and 13.7 nm (D2), followed by
a slight increase to 14.96 nm at the highest drug ratio (D3), indicating that drug incorporation
limits crystal growth and that surface saturation is reached at higher loadings [1]. FTIR
spectroscopy further confirmed the involvement of dextran hydroxyl groups and surface Fe-O
sites in hydrogen bonding and coordination with drug molecules. Electron microscopy
evidenced well-dispersed magnetic cores embedded in an amorphous dextran matrix, forming
nanoscale cavities and interfacial domains that act as confinement sites. Variation of the
FesO4@Dextran/drug ratio resulted in pronounced changes in adsorption efficiency, interfacial
packing density, and molecular distribution within the polymer shell.

The ratio-dependent loading behavior is attributed to the balance between available
surface binding sites, polymer chain mobility, and steric crowding effects under confined
conditions [2]. At lower drug ratios, adsorption is dominated by specific hydrogen bonding and
coordination to Fe-O and -OH groups, whereas at higher ratios, saturation of interfacial sites
and confinement-induced packing led to cooperative and competitive interactions, in line with
theoretical descriptions of molecular organization in restricted polymeric environments.

These findings demonstrate that molecular confinement within FezOs@Dextran
nanostructures can be finely tuned by the nanoparticle-drug ratio, providing fundamental
insight into structure-interaction-confinement relationships in soft-hard hybrid systems.
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