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Abstract

Hydrogels, known for their high absorbency and flexibility, have diverse healthcare and
consumer product applications. However, their water sensitivity and complex manufacturing
processes pose challenges. To overcome these limitations, researchers have explored the
combination of hydrogels with elastomers, stretchable polymers that retain their shape. This
integration improves properties such as conductivity and printability. Despite their
advantages, hydrogel-elastomer hybrids may exhibit weaknesses, including substrate-
material compatibility and insufficient bonding, affecting mechanical performance.

This thesis investigates the development and applications of hydrogel-elastomer hybrids
using additive manufacturing. The first chapter addresses water scarcity, highlighting the
potential of these hybrids for conservation. The following chapter delves into the electrical
and chemical characteristics, emphasizing their usage in sensing and energy applications, as
well as their design and optimization for water harvesting. The last chapter presents a stimuli-
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responsive hydrogel for water desalination and the preparation of a printable conductive
elastomer for potential use as a movement and temperature sensor.

This research contributes to the development of functional materials through additive
manufacturing, enabling the fabrication of enhanced hydrogel-elastomer hybrids for diverse
applications.
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