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ABSTRACT (Space limited to 2200 characters)

As attractive materials with a wide range of applications, aerogels have been extensively investigated in the last
decades. Due to the increasing concerns about human and environmental safety, the substitution of synthetic
materials with natural in inevitable. Polysaccharide-based aerogels are gaining increasing attention since they
are produced from renewable, sustainable, non-toxic materials [1]. In recent years, chitosan, as an abundant
natural polysaccharide, has been expanding as a base material for aerogels [2].

The following study describes the preparation of chitosan aerogels for multiple applications. Since both
physically and chemically crosslinked chitosan aerogels have certain disadvantages, they were prepared using
gelation from ethanol as a safer, cleaner, and environmentally friendly process. Various acids were used for
synthesis and gelation from ethanol.

Prepared chitosan aerogels were tested as carriers for oral drug delivery and scaffolds for tissue engineering
applications. The burst release of the tested drug, esomeprazole, was slowed down using chitosan aerogels as
its carrier. A significant amount of drug was released into the stomach in a more controllable manner than the
pure drug, which could significantly improve its bioavailability. Furthermore, chitosan aerogels were synthesized
using different approaches, with and without the addition of sodium hydroxide. These samples were tested for
possible tissue engineering applications. Prepared materials showed excellent mechanical properties and high
stability for up to 10 weeks. In vitro cell analysis proved good biocompatibility and displayed their potential use
for orthopedic applications.
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