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Hydrogels are useful biomaterials due to their highly biocompatible nature and their ability to
absorbs large quantities of liquid and mimic soft tissue. Hydrogels are created through crosslinking
of which there are two methods: chemical crosslinking and physical crosslinking. Chemical
crosslinking involves the use of chemicals to create crosslinking points. Chemical crosslinking is
advantageous in that it allows for the characteristics of the resulting hydrogel to be manipulated.
However, the chemicals used are often toxic and can cause cytotoxic effects. Physical crosslinking
created crosslinking points through physical forces (such as hydrogen bonding, ionic bonding, or
hydrophobic interaction). The lack of chemicals means that physical crosslinking has little chance
of causing cytotoxicity.

Many hydrogels are hydrophilic which makes it to sustain controlled release when using
hydrophobic medicines. As such, this research shows the success hydrogels modified through
hydrophobic interaction. Resulting cryo- and hydro- gels had comparable or higher strength to
unmodified cryo- and hydro- gels. They had low cytotoxicity and adhesion and were able to
maintain controlled sorption and desorption of a hydrophobic dye used to mimic hydrophobic
medicine.

Chapter 1 introduces the topics of biomaterials, polysaccharide polymers, hydrogels, and
hydrophobic modification. As well as explain these terms, a look into their limitations and
delimitations is explored. A literature review covering the current research into hydrophobically
modified hydrogels that identifies the gaps and problems faced by the current research is also
included. The research questions to be answered, how those questions are to be answered, and the
goals of this research is also stated.

The successful fabrication of hydrophobically modified chitosan (HMC) is discussed in Chapter
2. The fabrication of HMC cryogels was also successful without the use of chemical crosslinking
agents. During compression testing, it was discovered that HMC cryogels could be statistically
stronger than unmodified chitosan cryogels. Chapter 2 discusses possible reasons for this.
Experimentation also showed that HMC cryogels had low cytotoxicity and low adhesion while still
being able to adsorb and release hydrophobic dye in a controlled manner. HMC cryogels showed
potential as biomaterials, particularly as drug delivery systems.

Chapter 3 discusses the successful fabrication of hydrophobically modified agarose (HMA). A
novel approach to the creation of HMA hydrogels was developed. It was found that these
hydrogels had low cytotoxicity and low adhesion while still maintaining similar strength to
unmodified agarose hydrogels produced the same way. Adsorption and release behavior showed
that HMA hydrogels had the potential to be used as biomaterials, particularly as drug delivery
systems.



In Chapter 4, an explanation of the thermodynamic processes both the HMC cryogel and the
HMA hydrogel undergo during the adsorption of hydrophobic liquids is examined. The
methodology of the experiments undertaken to discover these processes and the data they present
is stated and the results of the isotherm calculations, the Kkinetic calculations, and the
thermodynamic calculations (particularly those pertaining to the 3rd law of thermodynamics) are
discussed.

In Chapter 5, a summary of the data collected in Chapters 2, 3 and 4 will be stated, as well as
the answers to the thesis dissertation questions. Chapter 5 will conclude with what gaps and
problems this research has attempted to and successfully solved (these gaps and problems were
identified in the literature review in Chapter 1) as well as possible directions for future research to

go.



