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This study introduces an advanced approach in the development of hydrogels, utiliz-
ing Polyvinyl Alcohol (PVA) and Polyethylene Glycol (PEG), integrated with eco-friendly
synthesized silver nanoparticles. The synthesis of these nanoparticles was achieved using
silver nitrate and yellow tea extract, a naturally reducing agent, ensuring an environ-
mentally conscious production process. The incorporation of these silver nanoparticles
into the PVA/PEG hydrogel matrix led to the creation of hydrogels with superior an-
tibacterial properties. These enhanced properties render the hydrogels highly effective
for various biomedical applications, including wound dressings and drug delivery sys-
tems. Notably, the addition of yellow tea extract not only underscores the commitment
to eco-friendly synthesis but also potentially augments the bioactive characteristics of the
hydrogels. This pioneering method aligns with green chemistry principles, signifying a
notable advancement in sustainable hydrogel technology. The hydrogels” unique composi-
tion and characteristics open up a broad spectrum of possibilities in the biomedical field.
This study not only demonstrates the practical applicability of these hydrogels in medical
settings but also emphasizes the importance of sustainable practices in scientific research
and material development.

The main objective of the analyses conducted was to understand the release of silver
nanoparticles from the hydrogel material under different conditions, such as static and
dynamic environments, and to determine the kinetics of this process. Spectrophotometric
and microscopic analysis techniques were used in this research. The amounts of released
nanoparticles and observations of morphological changes in the hydrogel structure were
monitored. An analysis of the release kinetics provided a better understanding of the rate
and manner in which nanoparticles leave the hydrogel structure under different conditions,
which is essential for the optimal design of products based on these materials. This research
formed an important experimental part of the work, contributing to the necessary knowl-
edge needed for further development and practical use of silver nanoparticle hydrogel.
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