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(57) Abstract :

The invention discloses a hydrogel nanocomposite based on polyacrylamide (PAM) and preparation method thereof. The hydrogel nanocomposite comprises
polyacrylamide (PAM) as a basic material, with 0.1-0.5 wt. % of silver (Ag) and 0.1-0.5 wt. % hydroxylated boron nitride (BNOH). According to the preparation
method, the initial phase involves synthesizing Ag nanoparticles, functionalizing hexagonal boron nitride (hBN), and preparing dimer hydrogel composites. Building on
the Ag nanoparticles and hydroxylated boron nitride (BNOH), a hydrogel trimer composite is then created by considering the hydrophilicity, degradation behavior, and
compressive strength of the dimer composites, while incorporating the desiccated mass of neat PAM hydrogel into a mixture containing the selected optimal
concentrations of 0.1-0.5 wt. % of silver (Ag) and 0.1-0.5 wt. % boron nitride (BNOH). As a result, the hydrogel composite that has been fabricated is a biomaterial that
is highly promising for the regeneration of soft tissues, particularly articular cartilage. This research paves the way for developing self-healing, intelligent
nanocomposites with a wide range of applications in cartilage tissue engineering. The present invention developed self-healing, intelligent nanocomposites with a wide
range of applications in cartilage tissue engineering.
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