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Honours 
Honours provides an opportunity to be involved in a research program in an area that 
interests you and provides training in research techniques and experience with modern 
research instrumentation. The Honours course adds a new dimension to the skills that you 
have acquired during your undergraduate years and enhances your immediate 
employment prospects and, more significantly, your future career potential. An Honours 
degree provides a pathway to postgraduate research degrees (MSc or PhD). 

The Honours course is an advanced undergraduate research program that is conducted 
over 37 weeks as a full-time course (48 cp) commencing in Autumn or Spring session. 
Honours constitutes the execution of a scientific research project, the presentation of 
associated results and successful completion of the coursework component. 

Honours is an important conduit to a research career and also provides a range of 
technical and intellectual skills that are desirable for most jobs and careers in science.  

In close collaboration with an academic supervisor, students will plan and undertake 
research in an area of interest. Students will learn to define hypotheses, objectives and 
aims, work to available time and resources, use appropriate research methods, critically 
assess information, and develop complex arguments in detail. With guidance from their 
supervisor, students are required to analyse and interpret the scientific data generated 
during the research project. Students will develop their science communication skills by 
presenting their work in written and oral form. The research project and outcomes are 
presented in a thesis, which comprises the main assessment component. 

Important dates 
• Commencement: mid-late February 2021 

• Coursework and skills workshops: March-July 2021 

• Final seminar: October 2021 

• Thesis submission: November 2021 

Eligibility 
Students must have completed a degree in the relevant discipline area in which the 
Honours degree is to be awarded. Admission also requires the approval of the relevant 
head of school. 

The Honours program is generally open to students who have attained at least a credit 
average over the final two-thirds of their undergraduate program.  

Assessment  
In the Honours year, students undertake original research projects under the supervision 
of academic staff. This research culminates in the submission of a written thesis and oral 
presentation on the outcomes. In addition, there is also a coursework component, with 
assessment tasks on advanced chemistry topics. 
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The Honours degree assessment is made up of the following components; 

Assessment  Weight (%) Due date 

Coursework 25% Various dates in Autumn 2021 

Final seminar 10% October 2021 

Thesis 65% November 2021 

 

Coursework  
The coursework is designed to introduce the different skills required to be a successful 
scientific researcher. The program also consists of a series of skills workshops in which 
students engage with content focused around a “management for scientists” curriculum, 
tailored specifically to Honours students. The general topics of these workshops are: 

• Project management 

• Literature review and writing 
skills 

• Advanced presentation skills 

• Thesis writing 

• Career development 

 

 

Students will also complete a series of assignments;  

Coursework 
Assessment  

Weight (%) Description Session 
Due Date 

Journal Article 5% A Journal article written to specific 
journal requirements. 

Autumn 

Symposium 
Presentation 

5% Symposium organised by Honours 
students and presentations delivered 
by Honours students. 

Autumn 

Patent Report 5% A report based on a patent database 
search on a specified topic. 

Autumn 

Literature 
Review 

5% A review of the literature related to 
your chosen research project. Forms 
the basis for Chapter 1 of thesis. 

Autumn 

Molecular 
Symmetry 
assignment 

5% Collation of information and 
answering questions on molecular 
symmetry. 

Mid-year 
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Final Seminar 
You will be assessed on the final presentation of your work by at least three examiners. 
The criteria you will be assessed on includes: the scientific content, presentation structure 
and formatting, and verbal communication skills. 

Thesis 
You will be assessed on your submitted thesis. The written thesis should include the 
following: literature review and introduction, experimental methods, results, discussion and 
conclusions. 
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Application Process  

Choosing a project 
It is advisable to contact a potential supervisor and discuss a project during the session, 
prior to applying for enrolment into the Honours degree. A number of research projects are 
on offer in the School, with the Applied Chemistry and Medicinal Chemistry projects 
outlined in this booklet. Feel free to discuss any of these with the appropriate supervisor.  

If you have an interest in carrying out a project in an area that is not listed, it may be 
possible to arrange suitable supervision. For instance, a number of previous students 
have carried out their work-based projects in conjunction with the CSIRO, ANSTO or an 
industry partner.  

Forms to submit 
After discussing and deciding on a project with a supervisor, you will need to fill out two 
separate application forms.  

1. The first application is to the University; UTS Honours Direct Application 

2. The second application is to the School of Mathematical and Physical Sciences;  
UTS Science Honours Supplementary Form 

You must submit both forms to complete the application process.  

 

To apply for an Applied Chemistry project, use the course code C09026. 

To apply for a Medicinal Chemistry project, use the course code C09077. 

 

Important dates 
Applications should be submitted by 27th November 2020 to be considered for a first 
round offer, but final round applications are accepted until 29th January 2021.  

Please note: you are not guaranteed a place in the Honours program or guaranteed to be 
approved for your preferred projects. This is up to the discretion of the primary supervisor 
for each project in conjunction with the Honours Program Coordinator.  

 

Honours Program Coordinator 
If you have any questions about the program, please feel free to discuss them with the 
Honours Program Coordinator, Dr Morgan Philp (Morgan.Philp@uts.edu.au). 

https://www.uts.edu.au/sites/default/files/2020-08/2021-General-Hons-FILLABLEv2.pdf
https://www.uts.edu.au/sites/default/files/2020-01/sci-science-honours-supplementary-form-2020-v2.pdf
mailto:Morgan.philp@uts.edu.au
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Physical Chemistry 
Research Projects
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The crystallisation behaviour of tripalmitin - triolein blends  
# 1 

 

Description of 
problem work is 
intended to 
address 

A study carried out in the Centre for Forensic Science at UTS 
involved the investigation of the unusual appearance of crystalline 
fat structures observed by a collaborating pathologist at 
Westmead Hospital during the post-mortem examination of a 
motor vehicle victim. The study was able to determine that the 
crystal structures were the result of specific morphologies 
adopted by triacylglycerols, the dominant lipid structure found in 
human adipose tissue. A subsequent high-intensity neutron 
powder diffractometer study investigating the in situ rheological 
properties of a model triacylglycerol, deuterated tripalmitin, 
demonstrated that morphological phase changes associated with 
this triacylglycerol can be examined as a function of temperature 
and applied shear rate. However, the composition of human 
adipose tissue is complex and there is an interest in determining 
whether the crystallisation process of a more sophisticated lipid 
system can provide a better model of the observed behaviour. 
Blends of tripalmitin with triolein provide a useful model system, 
with these lipids being commonly observed structural types 
identified in adipose tissue. The blends will be investigated using 
differential scanning calorimetry (DSC) and neutron diffraction. 

Outline of 
goals/objectives 

The aim of this study is to monitor the formation of crystalline 
morphologies in blends of tripalmitin with triolein prepared over a 
range of compositions. DSC and neutron diffraction 
measurements made for blends subjected to different 
temperature conditions will enable the resultant crystal structures 
to be accurately characterised. 

Special 
requirements or 
techniques to be 
used by the 
student 

Differential scanning calorimetry; neutron diffraction. 

Industry/external 
partner 

N/A 

UTS supervisor Dr Paul Thomas, A/Prof. Barbara Stuart 

External supervisor N/A 

Primary contact Paul.Thomas@uts.edu.au 

 

mailto:paul.thomas@uts.edu.au
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Medicinal Chemistry 
Research Projects 
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Theoretical and computational modelling for drug design or 
nanophotonics 

# 2 
 

Description of 
problem work is 
intended to 
address 

 

Basic models are to be developed pertaining to either new 
concepts in drug design or else nanophotonics applications 
involving defect states in solids. 

The medicinal chemistry project is based around our 2018 
discovery of the 5th and final fundamental form of 
stereoisomerism, akamptisomerism. Some tens of thousands of 
known molecules, medicinal and otherwise, are now identified as 
being akamptisomers. However, as their basic nature was not 
previously recognised, IUPAC notation, software programs, 
databases, and machine-learning approaches do not recognize 
that many new isomers are possible. Like the recognition of the 
significance of enantiomerism for thalidomide, very significant 
ramifications are possible. Indeed, millions of new drug molecules 
can now be conceived. This project will do calculations to predict 
if new molecules are likely to bind stronger to target proteins than 
their originals, developing new procedures for drug discovery. 

The nanophotonics project, in conjunction with Mike Ford, will 
look at the spectroscopy of defect states in solids. Many 
significant experimental advances in this field have been made 
recently at UTS by Milos Toth and Igor Aharonovich, but the basic 
mechanisms remain unknown and the subject of intense 
international research. By combining skill bases coming from 
traditional chemical spectroscopy and condensed-matter physics, 
we are in a unique position to understand the critical 
observations.  

Outline of 
goals/objectives 

In medicinal chemistry, to design new drug candidates. 

In nanophotonics, to understand the mechanism of operation of 
single-photon emission from hBN. 

Special 
requirements or 
techniques to be 
used by the 
student 

Quantum chemical modelling software such as Gaussian and 
VASP, protein docking software, in each case utilising basic 
conceptual understanding of molecular structure and 
spectroscopy. 

Industry/external 
partner 

N/A 

UTS supervisor  Prof Jeffrey Reimers 

External supervisor N/A 

Primary contact Jeffrey.Reimers@uts.edu.au 

mailto:Jeffrey.reimers@uts.edu.au
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Development of Nicotinamide N-methyltransferase Inhibitors for 
treatment of Type-2 Diabetes and metabolic disorders  

# 3 
 

Description of 
problem work is 
intended to 
address 

Nicotinamide N-methyltransferase (Fig.1) primarily is known to be 
responsible for detoxification and various metabolic pathways. 
This enzyme is expressed mainly in the liver but has been found 
in low levels in other organs.  Recently, NNMT has been shown 
to involve in a range of disease conditions and physiological 
processes, including Parkinson’s disease, cancers and metabolic 
disorders. Moreover, studies in both animals and humans have 
shown that NNMT expression and activity was increased in 
obesity and related chronic metabolic conditions such as type-2 
diabetes. Current research 
has suggested that NNMT is 
an attractive therapeutic 
target for drug discovery in 
the areas of metabolic and 
chronic diseases such as 
type-2 diabetes. 

Outline of 
goals/objectives 

The objective of this project is to develop novel NNMT inhibitors 
that can be used as molecular probes for mechanistic 
investigations and for the development of therapeutics to treat 
metabolic and chronic diseases that are characterised by 
abnormal NNMT activity. 

1. To carry out the rational design of the novel NNMT 
inhibitors via computer-aided molecular modelling. 

2. To carry out the synthesis of potential NNMT inhibitors. 

3. To systematically investigate the NNMT inhibitory 
activities of the synthesised compounds using the 
fluorescence-based methyltransferase assay. 

Special 
requirements or 
techniques to be 
used by the 
student 

All equipment and resources required for the synthesis and 
biological works are available at the School of Physical and 
Mathematical Sciences and School of Life Sciences, UTS. This 
includes the use of equipment such as GC-MS, NMR, IR, QTOF-
MS, HPLC. Some further purchasing of solvents and chemical 
reagents may be required. 

Industry/external 
partner 

N/A 

UTS supervisor A/Prof Alison Ung and A/Prof Hui Chen 

External supervisor N/A 

Primary contact Alison.Ung@uts.edu.au 

mailto:Alison.Ung@uts.edu.au
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Chemical Physics 
Research Projects
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Nano scale chemistry driven by electron and ion beams 
 # 4 

 

Description of 
problem work is 
intended to 
address 

The discovery of graphene, 15 years ago, kicked off the 
exponentially growing research field of 2D materials. Today a 
plethora of these materials is available with intriguing properties 
that are appealing for a broad range of applications in fields such 
as catalysis, nanoelectronics and quantum photonics.  

However, many 2D materials need precise shaping and 
functionalisation in order to be deployed in applications or 
integrated in devices, and this often can’t be achieved using 
conventional material processing techniques. It can, however, be 
achieved using so-called “electron and ion beam chemistry” 
methods in which a nano-scale beam is used to drive chemical 
reactions that give rise to material growth, etching or 
functionalization. The techniques are sometimes described as a 
form nano-scale 3D printing.  

Recent advances in electron 
and ion beam technologies 
have created opportunities 
for new variants of beam 
chemistry that are 
particularly well-suited to 
processing of 2D materials. 

Outline of 
goals/objectives 

The student will develop new chemical pathways to precisely etch 
and/or functionalize 2D materials such as graphene, hexagonal 
boron nitride and transition metal dichalcogenides. The project 
has the potential to be the foundation for a subsequent PhD 
research project. 

Special 
requirements or 
techniques to be 
used by the 
student 

The student will use state-of-the-art electron and ion beam 
instruments that are available at UTS. 

Industry/external 
partner 

The student will have the opportunity to work on a “blue-skies” 
research project, or an industry-focused problem that will be 
tackled in collaboration with industry partner Thermo Fisher 
Scientific. 

UTS supervisor Prof. Milos Toth  

External supervisor To be determined if the student pursues an industry variant of the 
project. 

Primary contact Milos.Toth@uts.edu.au 

mailto:milos.toth@uts.edu.au
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Synthesis and biomedical applications of hybridised black 
phosphorus – upconversion nanoparticles 

# 5 
 

Description of 
problem work is 
intended to 
address 

 

Emerging two-dimensional (2D) materials such as hexagonal 
boron nitride (h-BN) and 2D black phosphorus (BP) have unique 
combinations of properties, including direct, tunable bandgaps (in 
the ultraviolet and infrared respectively) and biocompatibility. 
Prior studies have demonstrated that unprotected BP 
nanoparticles undergo degradation in air and in aqueous buffer 
solutions, resulting in the formation of nontoxic phosphates and 
phosphonates1-2. This project will develop methods of fabricating 
and functionalizing stable BP nanoparticles for use as biomedical 
sensing probes and therapeutic agents. Nanoparticle synthesis 
will be conducted using conventional wet chemistry methods, and 
the synthesized nanoparticles will then be appropriately 
functionalized to yield well-dispersed nanoparticles in aqueous 
media. BP nanoparticles will then be hybridized with 
upconversion nanoparticles (UCNPs) to yield biocompatible 
imaging and contrast agents (see figure and references below). 

 
References: 
1. Lee, H. U.; Park, S. Y.; Lee, S. C.; Choi, S.; Seo, S.; Kim, H.; Won, J.; Choi, K.; 
Kang, K. S.; Park, H. G.; Kim, H. S.; An, H. R.; Jeong, K. H.; Lee, Y. C.; Lee, J., 
Black Phosphorus (BP) Nanodots for Potential Biomedical Applications. Small 
2016, 12 (2), 214-219. 
2. Shao, J. D.; Xie, H. H.; Huang, H.; Li, Z. B.; Sun, Z. B.; Xu, Y. H.; Xiao, Q. L.; 
Yu, X. F.; Zhao, Y. T.; Zhang, H.; Wang, H. Y.; Chu, P. K., Biodegradable black 
phosphorus-based nanospheres for in vivo photothermal cancer therapy. Nat. 
Commun. 2016, 7, 13.  

Outline of 
goals/objectives 

To form stable BP nanoparticle suspensions in aqueous media by 
developing new functionalization and protection strategies 

To hybridize the synthesized BP nanoparticles with upconversion 
nanoparticles (UCNPs) and multidentate polymeric ligands using 
previously developed methods. 

To demonstrate the suitability of the hybrid nanoparticles as 
optical markers for in vitro imaging of subcellular structures. 
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Special 
requirements or 
techniques to be 
used by the 
student 

Chemical and photochemical synthesis, confocal and UV-visible 
spectroscopy, mass spectrometry, electron microscopy, 
thermogravimetric analysis, among other techniques. 

Industry/external 
partner 

N/A 

UTS supervisor  A/Prof. Charlene Lobo and Dr Helen Xu 

External supervisor N/A 

Primary contact Charlene.Lobo@uts.edu.au 

 

  

mailto:Charlene.Lobo@uts.edu.au
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Fabrication of water desalination and antifouling membranes 
based on graphene and other atomically thin materials 

 # 6 
 

Description of 
problem work is 
intended to 
address 

Plasma chemistry involves the dissociation of chemical 
precursors using reactive plasmas rather than heat (as in the 
more conventional techniques of chemical vapour deposition and 
molecular beam epitaxy). This project will focus on developing 
new precursor chemistries and techniques for fabrication and 
functionalization of graphene, MoS2, and other two-dimensional 
materials. The functionalized materials will be printed on 
substrates using an inkjet printer, and employed as water 
desalination and antifouling membranes. 

The honours student 
will have the opportunity 
to collaborate with 
researchers in Civil and 
Environmental 
Engineering, UTS, and 
with other students 
working on applications 
of the developed 
plasma chemistries 
(e.g., in fabrication of 
photonic and 
optoelectronic devices). 

Outline of 
goals/objectives 

To demonstrate low temperature plasma synthesis and inkjet 
printing of two-dimensional material membranes 

To explore the novel filtration and desalination properties of these 
novel membranes.  

Special 
requirements or 
techniques to be 
used by the 
student 

Chemical and photochemical synthesis, x-ray photoelectron and 
Raman spectroscopy, FTIR, UV-VIS, reactive plasma techniques, 
electron microscopy. 

Industry/external 
partner 

This is a collaborative project with Civil and Environmental 
Engineering, UTS.  

UTS supervisor  A/Prof. Charlene Lobo 

External supervisor Dr Michael Seo (Chancellors postdoctoral fellow, Civil and 
Environmental Engineering) 

Primary contact Charlene.Lobo@uts.edu.au 

 

mailto:Charlene.Lobo@uts.edu.au
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Surface modification of encoded magnetic microparticles for 
multiplexed assays 

 # 7 
 

Description of 
problem work is 
intended to 
address 

(include relevant 
images here) 

The emerging trend of bioanalytical industry and life science 
research has been directed toward point-of-care testing that 
entails high-efficiency and streamlined assays within a compact 
system. Microspheres can be coded for multiplexing assays to 
simultaneously inspect multiple molecular species in a single test, 
which can save reagent consumption, simplify assay steps and 
boosting assay throughput [1–4]. Typical strategies for encoding 
microspheres mainly rely on the optical dimensions, including 
fluorescent intensity and colours [5–8], luminescent lifetime [9], 
optical reflectivity [10,11] and graphical patterns [12]. 
Fluorescently-coded microspheres used in commercial systems, 
such as Luminex [6] and Quanterix [13,14] technologies, have 
gained the widespread use. However, existing multiplexing assay 
procedures and systems suffer from a trade-off between assay 
efficiency and process redundancy, as analyte manipulation and 
decoding remain offline to compromise the slow analyte diffusion. 
Desirably, physical manipulability of encoded molecular carriers is 
needed to enhance ligand binding kinetics and reduce assay 
time. 

We have recently demonstrated a collection of hierarchically-
assembled magnetic beads that can encoded by their unique 
magnetic signatures and possess built-in capabilities for analyte 
mixing, separation and sorting, offering a promising solution. This 
honours project will address the needs of high-sensitivity and 
selectivity for detecting clinically-relevant proteins by focusing on 
investigating the surface modification methods of the 
microparticles. 

References: 
[1] D. C. Appleyard, S. C. Chapin, R. L. Srinivas, P. S. Doyle, Nat. Protoc. 2011, 
6, 1761–74. 
[2] G. Lin, M. A. B. Baker, M. Hong, D. Jin, Chem 2018, 4, 997–1021. 
[3] Y. Leng, K. Sun, X. Chen, W. Li, Chem. Soc. Rev. 2015, 44, 5552–5595. 
[4] K. Braeckmans, S. C. De Smedt, M. Leblans, R. Pauwels, J. Demeester, Nat. 
Rev. Drug Discov. 2002, 1, 447–56. 
[5] X. Li, T. Wang, J. Zhang, D. Zhu, X. Zhang, Y. Ning, H. Zhang, B. Yang, ACS 
Nano 2010, 4, 4350–4360. 
[6] R. J. Fulton, R. L. McDade, P. L. Smith, L. J. Kienker, J. R. Kettman, Clin. 
Chem. 1997, 43, 1749–56. 
[7] J. D. Taylor, D. Briley, Q. Nguyen, K. Long, M. A. Iannone, M. S. Li, F. Ye, A. 
Afshari, E. Lai, M. Wagner, J. Chen, M. P. Weiner, Biotechniques 2001, 30, 661–
669. 
[8] W. C. Chan, D. J. Maxwell, X. Gao, R. E. Bailey, M. Han, S. Nie, Curr. Opin. 
Biotechnol. 2002, 13, 40–46. 
[9] Y. Lu, J. Zhao, R. Zhang, Y. Liu, D. Liu, E. M. Goldys, X. Yang, P. Xi, A. 
Sunna, J. Lu, Y. Shi, R. C. Leif, Y. Huo, J. Shen, J. A. Piper, J. P. Robinson, D. 
Jin, Nat. Photonics 2014, 8, 32–36. 
[10] F. Cunin, T. A. Schmedake, J. R. Link, Y. Y. Li, J. Koh, S. N. Bhatia, M. J. 
Sailor, Nat. Mater. 2002, 1, 39–41. 
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11] S. R. Nicewarner-Pena, R. G. Freeman, B. D. Reiss, L. He, D. J. Pena, I. D. 
Walton, R. Cromer, C. D. Keating, M. J. Natan, Science 2001, 294, 137–41. 
[12] K. Braeckmans, S. C. De Smedt, C. Roelant, M. Leblans, R. Pauwels, 
J.Demeester, Nat. Mater. 2003, 2, 169–73. 
[13] D. M. Rissin, C. W. Kan, L. Song, A. J. Rivnak, M. W. Fishburn, Q. Shao, T. 
Piech, E. P. Ferrell, R. E. Meyer, T. G. Campbell, D. R. Fournier, D. C. Duffy, Lab 
Chip 2013, 13, 2902. 
[14] J. D. Pleil, M. M. Angrish, M. C. Madden, J. Breath Res. 2015, 9, 047108. 

Outline of 
goals/objectives 

To investigate different chemical conjugation methods to modify 
the surface of the polymeric magnetic microparticles with 
antibodies. 

To characterise the bio-conjugation efficiency of the particles 
using ELISA assays. 

To demonstrate the bio-functionalised particles for multiplexed 
protein assays. 

Special 
requirements or 
techniques to be 
used by the 
student 

The students will use ELISA, Fluorescence microscopy, microwell 
plates for the experiments. 

It is required that the students can have basic knowledge of 
chemical conjugations, fluorescence imaging and polymers. 

Industry/external 
partner 

Minomic International Pty Ltd.  

UTS supervisor  Dr Gungun Lin 

External supervisor N/A 

Primary contact Gungun.Lin@uts.edu.au 

 
 

mailto:Gungun.lin@uts.edu.au
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Analytical Chemistry 
Research Projects 
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Analysis of glucocorticoids in chicken plasma using Liquid 
Chromatography-Tandem Mass Spectrometry to determine 
animal stress 

# 8 
 

Description of 
problem work is 
intended to 
address 

 

There is significant interest in measuring levels of steroid 
glucocorticoid hormones in blood and other tissues of animals, 
given it is likely that (at least in some circumstances) elevation of 
these hormones is a response to stress. Thus, measures of these 
hormones has been said to constitute a measure of animal 
welfare. 

In non-rodent mammals, the main glucocorticoid mediating 
physiological responses is cortisol. In chickens, it is said that the 
main adrenal glucocorticoid is corticosterone. It has been claimed 
that measurement of corticosterone in chicken egg albumen 
provides an indirect measure of chicken stress, and thereby 
chicken welfare. Almost all of the previous measures of 
corticosterone in chickens have been based on antibody 
techniques. 

We have recently developed an assay for adrenal steroid 
hormones from chicken egg albumen using acetonitrile extraction 
followed by quantification by LC-MS/MS. We found that, contrary 
to the antibody-based measures of corticosterone in egg albumen 
which found levels of 1-2 ng/g, albumen contains barely-
detectable levels of corticosterone (about 50pg/g). Surprisingly, 
we found much higher levels of cortisol (about 0.4ng/g). The 
discrepancies between our findings and the reported 
immunoassay results may be related to cross-reactivity of the 
antibodies with steroid molecules other than the target whereas 
targeted LC-MS/MS provides a greater level of specificity. 

This finding raises the immediate question of whether the adrenal 
corticosteroid of importance in chickens is not corticosterone, but 
is in fact cortisol. Levels of corticosterone in chicken plasma have 
been measured by one group using mass spectrometry 
techniques and it appears the level is about 1ng/ml. Four studies 
using immunoassays found levels of cortisol between 1ng/ml and 
12ng/ml. Thus it is likely that both cortisol and corticosterone are 
present in chicken blood, although the use of immunoassay to 
measure cortisol means the reported levels are questionable. 

We propose to address this question by using our previously 
developed approach to measure cortisol, corticosterone and other 
relevant steroid precursors and metabolites in chicken plasma. 
This will be a pilot project, which if successful, will form the basis 
of a future project seeking to establish which adrenocortical 
hormone mediates physiologically-significant effects in chickens 
and may have great implications in the field of animal welfare. 
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Outline of 
goals/objectives 

Measurement of cortisol, corticosterone and other relevant steroid 
precursors and metabolites in chicken plasma using targeted and 
untargeted liquid chromatography-tandem mass spectrometry. 

Special 
requirements or 
techniques to be 
used by the 
student 

Liquid-liquid extraction techniques for the isolation of steroid 
precursors and metabolites from plasma. 

Solid phase extraction techniques for the further purification of 
steroid precursors and metabolites. 

Liquid Chromatography-Tandem Mass Spectrometry techniques 
using both targeted MS (Shimadzu 8060 Triple Quadrupole MS) 
and non-targeted MS (Thermo Q-Exactive Plus, Waters Synapt 
XS and Waters Vion MS). 

Data analysis using Progensis. 

Industry/external 
partner 

Professor Colin Scanes of the Poultry Science Center of 
Excellence, University of Arkansas. 

UTS supervisor Dr Matthew Padula and Dr David Bishop 

External supervisor Malcolm Caulfield – RSPCA Tasmania 

Primary contact Matthew.Padula@uts.edu.au 
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Pollutants in infant food  
# 9 

 

Description of 
problem work is 
intended to 
address 

Waste emissions, pesticide application, and other pollution due to 
industrialization and urbanization have had unintended negative 
effects on infant development, notably the children’s growing 
nervous systems. From air quality studies show links between 
children’s brain health and local environmental exposures.   

The World Health Organization (WHO) lists as a major public health 
concerns (WHO, 2010): air pollution, arsenic, asbestos, benzene, 
cadmium, dioxin and dioxin- like substances (such as 
polychlorinated biphenyls, or PCBs), inadequate or excess fluoride, 
lead, mercury, and highly hazardous pesticides, some of which 
follow a long path of bioaccumulation from plants, to fish, other 
foods, including milk and milk-derived products.   

Infants eat and drink more than adults per pound of bodyweight and 
thus are disproportionately more exposed to the chemicals in their 
environment. Moreover, heavy metals, pesticide compounds, PCBs, 
and other toxicants can cross the placenta during pregnancy or be 
passed to an infant via breastmilk.   

Infant formulas, i.e. usually cow’s milk derived ultra-processed food, 
too, can contain harmful substances, such as chemical contaminants 
and residues either due to contamination of the raw material or from 
the production chain. These include drugs, pesticides, mycotoxins, 
heavy metals, and packaging materials.   

This Honours project will investigate the presence of environmental 
organic pollutants in infant food using a combination of non-targeted 
and targeted analyses using GC-MS and LC-QTOF-MS. 

Outline of 
goals/objectives 

Determine the presence of organic pollutants in infant food. 

Special 
requirements or 
techniques to be 
used by the 
student 

GC-MS, LC-QTOF-MS 

Industry/external 
partner 

ANSTO 

UTS supervisor  Dr David Bishop 

External supervisor Prof Richard Banati 

Primary contact David.Bishop@uts.edu.au 

mailto:David.bishop@uts.edu.au
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Developing a multi-class analysis of cyanobacterial toxins in 
environmental samples 

# 10 
 

Description of 
problem work is 
intended to 
address 

Cyanobacteria have lived on the planet more than 3.5 billion 
years. They are experts in survival and produce an enormous 
battery of toxic metabolites, some of which are known or 
suspected human neurotoxins. β-methylamino-L-alanine (BMAA), 
an amino acid produced by most cyanobacteria (including blue-
green algae), was first linked to the high incidence of 
neurodegenerative disease on the South Pacific island of Guam 
in the 1960s. Global ‘hot-spots’ (or clusters) of motor neurone 
disease (MND) have more recently been reported in France 
linked to consumption of mussels and in New Hampshire, USA 
linked to exposure to aerosolised cyanotoxins. BMAA has been 
detected in the brains of MND patients in the USA and Canada 
providing further evidence that it could be linked to this fatal 
disease. The vast majority of MND cases (90%) are sporadic and 
cannot be attributed to genetic factors alone. Life expectancy 
after diagnosis is only 4 years.  

We have evidence that hot-spots of MND exist in Australia close 
to water bodies that have regular algal blooms, and have shown 
that BMAA is produced by Australian blue-green algal blooms. 
BMAA is not currently regulated at Federal or State levels, 
therefore we are currently developing models to determine 
chronic exposure levels of BMAA in regional NSW with the aim to 
improve public health in affected areas. This Honours project will 
contribute to this overarching aim by monitoring toxin levels in 
environmental samples. 

Outline of 
goals/objectives 

Monitor environmental toxins produced by blue-green algae. 

Improve our understanding of the prevalence of these toxins 
during and after algal blooms. 

Special 
requirements or 
techniques to be 
used by the 
student 

LC-MS/MS 

Industry/external 
partner 

N/A 

UTS supervisor  Dr David Bishop, A/Prof Ken Rodgers, A/Prof Simon Mitrovic 

External supervisor N/A 

Primary contact David.Bishop@uts.edu.au 

mailto:David.bishop@uts.edu.au
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New age catalysts 
# 11 

 

Description of 
problem work is 
intended to 
address 

 

Organic chemical transformations are often catalysed. In fact, 
most of industry employs catalysed reactions and they are used 
to manufacture the vast majority of chemical products. While 
transition metals are used in the production of some high value 
products, a large proportion of catalysts are acidic (Lewis or 
Brønsted). We have used metal triflates very successfully in the 
synthesis of complex carbohydrates, aromatic compounds, fuel 
additives, conversion of cellulose into platform chemicals, etc. 
Unlike traditional Lewis Acids, metal triflates are surprisingly 
stable in protic media which gives them distinct advantages, 
including recovery and recycling. 

In the process we have discovered some unusual superacidic 
systems with immense potential to replace less environmentally 
friendly catalysts which also tend to be corrosive. 

Outline of 
goals/objectives 

This project will scope some uses of these new age catalysts for 
the synthesis of some value-added products with high industry 
potential and interest. 

This project will provide successful candidates with industry-
relevant skills and experience. 

Special 
requirements or 
techniques to be 
used by the 
student 

Gas chromatography, liquid chromatography, high pressure liquid 
chromatography, mass spectroscopy, supercritical fluid 
extraction, supercritical fluid chromatography. 

Access to wet/synthesis type laboratory; access to analytical 
equipment. 

Industry/external 
partner 

N/A 

UTS supervisor  Prof Bradley Williams 

External supervisor N/A 

Primary contact Bradley.Williams@uts.edu.au 
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Dissolving whole cells and organisms for ‘omics’ research 

# 12 
 

Description of 
problem work is 
intended to 
address 

 

The future of precision and personalised medicine will rely on 
deeper understanding of individuals at the molecular level. Omics 
research does just that and allows us to understand more deeply 
the workings of organisms and their interactions with, and 
responses to, internal and external stimuli. For example, it is 
possible, with certain markers, to determine stress (oxidative, 
water, heat, etc.) in organisms, or certain disease states. 

With the rise of ‘omics’ (proteomics, lipidomics, metabolomics – 
basically, the analysis of whole classes of compounds in target 
organisms), comes problems of preparing the sample for 
chromatography and analysis, separation of classes of 
compounds, data management, etc. It would be desirable to be 
able to analyse all components of single cells, classes of cells, 
organs or organisms. Sample preparation remains a major issue, 
but we have discovered types of solvents capable of dissolving 
algae and certain microorganisms such as Staph. aureus, which 
is notoriously difficult to work with. This resistance makes the 
sample preparation of such cells or organisms very difficult, and 
this seriously hampers analytical biochemistry, for example. With 
our discovery, it becomes possible to dissolve these types of cells 
or organisms for analysis. What we now need to explore is how 
well these special solvents maintain the integrity of the target 
classes of molecules to be analysed, and how to use the 
solutions in other separation techniques such as chromatography 
or extraction, to prepare them for analysis. Candidates will work 
alongside a team of other researchers in the Faculty of Science. 

Outline of 
goals/objectives 

This exciting interdisciplinary project will expose the student to a 
range of sample preparation techniques and analytical techniques 
in a project with high potential to develop a cutting-edge sample 
preparation method and for the publication of the results in 
leading international journals. 

Special 
requirements or 
techniques to be 
used by the 
student 

Gas chromatography, liquid chromatography, high pressure liquid 
chromatography, mass spectroscopy, supercritical fluid 
extraction, supercritical fluid chromatography. 

Access to wet/synthesis type laboratory and analytical equipment. 

Industry/external 
partner 

N/A 

UTS supervisor  Prof Bradley Williams 

External supervisor N/A 

Primary contact Bradley.Williams@uts.edu.au 
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Hydrogen-rich molecules for hydrogen storage  
# 13 

 

Description of 
problem work is 
intended to 
address 

 

Hydrogen has been hailed as one of the best energy storage 
media to level out the energy output from intermittent energy 
resources such as wind and solar. The flammable nature and low 
volumetric density of hydrogen, however, require effective means 
of transport and storage. To efficiently connect the energy 
sources (wind and solar) with the end users (portable devices and 
vehicles), the storage medium should have certain key 
characteristics, such as high hydrogen density, optimum 
operating temperature, easy delivery, and effective control of 
hydrogen release.  

Materials based hydrogen storage features high hydrogen 
capacity and enhanced safety and therefore has attracted 
significant attention. The aim of this project is to develop liquid-
phase hydrogen storage materials with a high hydrogen capacity 
that undergo no phase change during hydrogen release, which is 
compatible with current liquid fuel dispersion techniques.  

Outline of 
goals/objectives 

The objectives of the project: 

1. Synthesise novel boron-carbon-nitrogen (BCN) compounds 
with high hydrogen capacity using cost-effective methods 

2. Understand the factors affecting the physical and chemical 
properties such as melting point, stability, viscosity, and reactivity, 
in order to form a better strategy for materials design and 
synthesis. 

Special 
requirements or 
techniques to be 
used by the 
student 

The student will develop strong skills in organic synthesis and 
characterization, including using glove boxes, vacuum lines, 
NMR, MS, etc. 

Industry/external 
partner 

Australian Research Council, KOGAS. Student undertaking this 
honours project is eligible to apply for an honours scholarship. 

UTS supervisor A/Prof Alison Ung and A/Prof Zhenguo Huang 

External supervisor N/A 

Primary contact 

 

Alison.Ung@uts.edu.au 

Zhenguo.Huang@uts.edu.au 

 

mailto:Alison.Ung@uts.edu.au
mailto:Zhenguo.huang@uts.edu.au
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