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Figure 1- Schematic representation of swollen and non-swollen hydrogels before and after the release of the
drug. Inset: SEM micrographs of metformin-loaded hydrogel beads before and after drug release in hydrogel
beads[34]
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Figure 2- Digital photo of pure chitosan hydrogel seed in wet (a) and dry (c) state, CH/CuO
nanocomposite hydrogel seed in wet state (b) and dry state (d). [¥A]
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Figure 3- Hypothetical model of the possible combination between hydrogel and nanoclay after forming the
nanocomposite.[£V]
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Figure 4. How chitosan interacts with copper and copper oxide nanoparticles.[YA]
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This study was conducted with the aim of investigating the composite of
biodegradable polymers and nanoparticles in hydrogels in the form of a
review article. Biodegradable polymer composites with nanoparticles in
hydrogels is an advanced research field that combines the accumulation
of new technologies in the field of biodegradable polymers and
nanomaterials. These composites are created by integrating biodegradable
polymers, which decompose naturally and reduce the harmful effects on
the environment, with nanoparticles in hydrogels. The presence of
nanoparticles in the structure of these composites has improved the
mechanical, electrical, and thermal properties and made these compounds
as multifunctional materials with wide applications in the fields of food
industry, packaging, medicine, environment, and electronics. Hydrogel,
as the main matrix of these composites, guarantees the ability of absorbing
water and the controlled transfer of active substances. These advances are
important not only in the field of science and engineering, but also in
making sustainable solutions for future technologies.
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