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ABSTRACT

huge amount of aqueous fluids even under certain pressure, but do not dissolve

in water. They are responsive to environmental stimulants such as pH and ionic

strength of the solution. In this study, a series of novel sodium carboxymethyl cellulose-

based hydrogel nanocomposites were synthesized using acrylamide comonomer in

the presence of iron magnetic as crosslinker and acrylic acid ammonium persulfate

(APS) comonomer as initiator. All reaction variables affecting the water absorbency

of the hydrogel nanocomposite including the concentration of crosslinking agent and

initiator, and comonomers ratio were optimized in order to achieve the maximum

absorption capacity. The experimental data showed that the hydrogel nanocomposite

exhibited improved swelling capacity compared to the nanoparticel-free hydrogel. In

addition, optimized hydrogel nanocomposite showed a good water uptake ability and

hydrogel, the equilibrium swelling capacity was achieved within the initial 10 min. In examining

the quality of the synthesized hydrogel nanocomposite, the amount of absorption in

saline solutions of different concentrations was measured. Furthermore, the swelling

carboxymethyl cellulose, behavior of hydrogel nanocomposite in solutions with different pH values was

iron magnetic, evaluated. The chemical structure of the hydrogel nanocomposites was characterized

by means of transmission electron microscopy (TEM), scanning electron microscopy

(SEM), vibrating sample magnetometry (VSM), thermogravimetry analysis (TGA),

derivative thermogravimetry (DTG) and Fourier transform infrared spectroscopy

(FTIR). In order to study the drug delivery and drug release behavior, the release of

sodium diclofenac as a model drug from synthesized hydrogel nanocomposite was

examined in two acidic and basic buffer environments. The results indicated that this

hydrogel nanocomposite may be an appropriate alternative for drug release processes
in human body.

l l ydrogels are three-dimensional polymer networks that can absorb and retain a

nanocomposite,

drug release
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