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Project Summary

Hydrogels, polymer networks extensively swollen with water, are used in a vast range of applications,
including: the production of cell scaffolds for tissue engineering, delivery of drugs and agrochemical active
compounds, as thickening agents in foods and formulated products, and as superabsorbent polymers, either
for sequestration of liquids, e.g. in diapers, or controlled delivery of liquids, e.g. as water reservoirs in
agriculture.

Many synthetic polymer hydrogels are known, but naturally derived particulate hydrogels have recently
garnered much attention and combinations of soluble biopolymer and biopolymer nanoparticles offer
opportunities for the development of renewably derived and biodegradable hydrogel systems. In all cases
biodegradability must be tested (not assumed) and bioresorbability can offer opportunities in medical
applications such as tissue scaffolds* and slow release of active pharmaceutical ingredients (APIs).
Biodegradable hydrogels, which are nonetheless persistent enough to deliver the benefit required, are useful
as water retaining soil amendments in agriculture, particularly in climates where rainfall can be intermittent
and/or low, such as Australia.

While many examples of hydrogels formed from natural biopolymers, e.g. bacterial cellulose, biopolymer
particles, e.g. oxidized cellulose nanofibrils (OCNF), or soluble biopolymers, e.g. chitosan and alginate, exist,
crosslinking strategies frequently rely on use of deleterious agents such as gluteraldehyde (which is even used
a sterilant as it kills cells, including bacteria). New, more human- and enviro-friendly hydrogel materials and
crosslinking strategies are needed.

In this project a range of crosslinking strategies will be evaluated, including use of non-toxic crosslinkers, e.g.
poly-acids derived from natural sources or fermentation that can be induced to form reactive anhydrides in
situ, and enzymatically mediated crosslinking, including of modified biopolymer particles and soluble polymers
(at the University of Bath). The materials prepared will be characterized at both ‘molecular’ and ‘materials’
levels, and network form and porosity examined by a combination of advanced techniques including in
collaboration with colleagues in Brazil, who are developing new NMR based methods for evaluation of
porosity, swelling and gelation.?
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To test the materials in application, formation of hydrogel based soil amendments that provide the dual
functions of water retention/slow release during times of drought and delivery of actives, including fertilisers
and growth enhancers, will be examined. Trials of these materials will be conducted at Monash University
and will include ‘real’ tests on growing plants and evaluation of these materials in formulations to improve
existing novel fertilizer preparations.® Drying and rehydration will also be examined as this is key to use in
large scale applications. Opportunities in tissue engineering will not be ignored, but will form part of a
separate PhD project, providing exciting collaborative materials testing opportunities.

The expertise of the two centres is entirely complementary, yet not overlapping, making this a very balanced
partnership and providing a PhD student with access to knowledge and skills that could not be gained at a
single institution.

Features of the programme

e PhD researchers will be registered at both institutions and will be awarded a joint PhD degree.

e PhD researchers will be jointly supervised by academics from both Monash and Bath Universities.

e All PhD researchers in the joint programme will also undertake a bespoke advanced training plan
covering a range of topics focusing on sustainability.

e Applicants can apply to either Monash University or the University of Bath as their nominated home
institution.

e PhD researchers will undertake a period of no less than 12 months at the partner institution.

e Up to four scholarships/studentships will be offered. Additional and suitably qualified applicants who
can access a scholarship/studentship from other sources will be also considered. Evidence of funding
must be provided.

e The scholarships/studentships include:

- a full tuition fee sponsorship provided by Bath (home or EU students only) or Monash for the course
duration (up to a maximum 42 months)

- aliving allowance (stipend) provided by Monash or Bath Universities. Note: Overseas Student Health
Cover (OSHC) must be paid by the student, unless covered by the university.

Note: Overseas Student Health Cover (OSHC) must be paid by the student, unless covered by the university.

How to apply

Please express interest for up to three projects in order of preference. Please submit your application at the
Home institution of your preferred project. However, please note that you are applying for a joint PhD
programme and applications will be processed as such.

The deadline to submit applications is Sunday 12 May.

Monash University

Expressions of interest (Eol) can be lodged through https://forms.gle/XkC1TKpgVQh4B4N1A. The Eol should
provide the following information:

CV including details of citizenship, full transcripts of academic records, evidence of English language level
(IELTS or TOEFL), nominate your host institution (ie Bath or Monash), two referees and contact details,
indication of which projects are of interest.

University of Bath
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Please submit an application through the following link:
https://samis.bath.ac.uk/urd/sits.urd/run/siw ipp lgn.login?process=siw ipp app&codel=RDUCH-
MOO01&code2=0001

Please make sure to mention in the “finance” section of your application that you are applying for funding
through the joint Bath/Monash PhD programme for your specified projects.

In the “research interests” section of your application, please name up to three projects you are interested in
and rank them in order of preference. Please also include the names of the Bath lead supervisors.


https://samis.bath.ac.uk/urd/sits.urd/run/siw_ipp_lgn.login?process=siw_ipp_app&code1=RDUCH-MO01&code2=0001
https://samis.bath.ac.uk/urd/sits.urd/run/siw_ipp_lgn.login?process=siw_ipp_app&code1=RDUCH-MO01&code2=0001

