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Trehalose is a non-reducing disaccharide that, in addition to its stability and cryoprotective properties,
has recently gained prominence as an inhibitor of protein aggregation. This sugar can be chemically
functionalized with various groups, and both its analogues and their combinations with gold
nanoparticles (AuNPs) have been investigated in neurodegenerative disease research for their
potential protective effects, including lifespan extension [1]. We have already synthesized a trehalose-
and lipoic acid-functionalized gold nanoparticles (Au@Lip-Tre) with a 10-20 nm gold core to
investigate their inhibitory efficiency on protein amyloid fibrillation. The aim of this study was to
evaluate the ability of pH-responsive hydrogels to release these particles in gut-like environments,
motivated by their potential relevance to gut-brain signaling. Hydrogels were selected as the delivery
matrix due to their suitability for controlled drug release and their responsiveness to environmental
stimuli such as pH [2].

In this study, a series of pH-responsive hydrogels were synthesized using sodium alginate (Alg),
acrylic acid (AAc) as monomers, and derivatives of ethylene glycol dimethacrylate (EGDMA) as
cross-linkers. These gels were characterized to assess their pH-responsive swelling behavior and their
ability to release Au@Lip-Tre nanoparticles under different pH conditions simulating physiological
environments. Formulation-dependent variations indicated that both cross-linker type and alginate
incorporation significantly influenced the mechanical properties and swelling behavior. The gold
nanoparticles exhibited approximately 50% release from the hydrogel system. Both hydrogel and
nanoparticle samples were also examined for cytotoxicity. Overall, the results demonstrate that
polymer composition and crosslinking density can be strategically tuned to modulate nanoparticle
release profiles, highlighting the potential of these hydrogels for gut-targeted delivery of trehalose-
functionalized AuNPs.
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