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ABSTRACT
pH-sensitive hydrogels and hydrogel nanocomposites have found applications across many fields, from medicine to infrastructure. In these applications, the hydrogel performance is strongly dictated by the character of the aqueous environment in which it is employed. While the complexity of and uses for these materials has grown significantly, the fundamental understanding of interactions between the hydrogels and their environments remains poorly understood. The vast majority of characterization currently performed on hydrogels in situ measures only bulk properties, while molecular scale properties are only observable in dry gel materials. In particular, the macroscale effect of salt ions on pH-sensitive hydrogels can be observed readily, but the character of the interactions causing the changes in hydrogel properties remain largely only theorized.  This work proposes methods by which to characterize the ionic interactions occurring between polymer, nanoparticle, and counterion as well as the spatial arrangement of these species within the hydrogel nanocomposite matrix. In so doing, this work aims to develop fundamental structure-property relationships between the chemistry and structure of a hydrogel and interactions with its environment that will contribute to the informed design of pH-sensitive hydrogel materials for optimal performance in distinct target environments.
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