Capability Statement

Developing new
drugs and treatments
The University of Wollongong (UOW) has a
long history of working to develop better drugs
and treatments to tackle some of the biggest
medical challenges of our times.
These conditions range from Alzheimer’s disease,
schizophrenia and various cancers, to the “superbugs” that
are constantly challenging medical science by developing
resistance to established drugs.
UOW’s reputation for interdisciplinary research comes to
the fore in our drugs research, with collaborations between
academic and clinician researchers with skills and experience
in clinical practice, medicinal chemistry, microbiology,
molecular biology, ICT, radiography, materials science,
physics, engineering and nanotechnology.

Molecular Horizons’ translational programs are aimed at
developing new drugs to more effectively tackle diseases
and to address problems of cancer and drug resistance in
infectious disease.
The establishment of Molecular Horizons has increased
collaborations with organisations such as Monash
University in Melbourne, the Victor Chang Cardiac Research
Institute in Sydney and leading international institutions
including Harvard Medical School and Johns Hopkins
University in the US.
The infrastructure and research expertise to visualise
proteins at the atomic level has rapidly become a key
weapon in our battle against coronavirus. UOW’s team of
researchers have generated chemical libraries of hundreds of
compounds with drug-like properties that

MOLECULAR HORIZONS

are available for testing against SARS CoV2, the causative
organism of COVID-19.

UOW’s new research facility Molecular Horizons is dedicated
to illuminating how life works at a molecular level, helping
researchers solve some of the biggest health challenges
facing the world. It delivers research outcomes that
recognise the future intertwining of molecular biology and
chemistry to deliver personalised medicine and enable us to
move from developing treatments to finding cures.

UOW is looking for collaborators who have high throughput
assays ready to screen compound libraries against SARS
CoV2. If an effective drug to treat COVID-19 emerges from
these screens, or by other detection methods, UOW is also
well-placed to contribute to production of the compound/s
through our synthetic/medicinal chemistry capability and
capacity.

To facilitate this world-leading research, UOW has invested in
a suite of revolutionary technology including Australia’s most
powerful biological electron microscope, the FEI Thermo
Fisher Titan Krios Cryo-EM.

The cryoelectron microscopes at Molecular Horizons are
available to virology researchers to help them understand
the virus and develop vaccines and drugs. The institute’s
globally unique capacity has led to it being awarded $US1
million by the US National Institutes of Health to study how
superbugs

The Titan Krios enables 3D visualisations of molecules and
specifically protein molecules (the most structurally complex
molecules known). Both the Titan Krios and the FEI Thermo
Fisher Talos Arctica are part of the cutting-edge technology
within Molecular Horizons.
The Molecular Horizons initiative comprises the former
Centre for Medical and Molecular Bioscience to bring
together a multidisciplinary team of chemists, biologists and
medical researchers with a common interest in the molecular
basis of disease. Members are drawn from the Schools of
Chemistry, Biological Sciences and Medicine at UOW.
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become resistant to antibiotics. This work is being done in
collaboration with the University of Southern California and
the University of Wisconsin, Madison.
Molecular Horizons researchers are also actively pursuing
novel diagnostic strategies to detect viruses, both in patients
and in our environment.

UOW is taking an interdisciplinary approach to addressing
the global issue of antimicrobial resistance. The World Health
Organisation has called on nations to do more about this
important health issue and the Australian Government has
released a National Antimicrobial Resistance Strategy in
response.
Antimicrobial resistance occurs when a micro-organism,
such as a bacterium, becomes resistant to antimicrobial
medicine, such as an antibiotic. As a result, some infections
caused by bacteria, viruses, fungi and parasites do not
respond to common medicines.
UOW has been researching microbial systems for more
than 20 years and instigated an Australia-wide initiative on
antimicrobial resistance in 2017. The University’s strategic
research initiative, the Global Challenges Program, brought
together experts from a variety of disciplines across multiple
faculties at an antimicrobial resistance summit to explore
ways to collectively tackle the problem.
But new antibiotics are just part of UOW’s strategy to
combat antibiotic resistance. The Global Challenges
initiative is engaging chemists and microbiologists with
researchers and practitioners in education, medicine, public
health, psychology, engineering, economics, ecology and
the environment, to tackle problems in public education,
sanitation and hygiene, antibiotic over-prescription and
environmental management, as well commercial viability of
developing drugs of last resort that may rarely be used.
ILLAWARRA HEALTH AND MEDICAL RESEARCH INSTITUTE

Researchers at the Illawarra Health and Medical Research
Institute (IHMRI) span many disciplines and work
collaboratively to understand, diagnose, treat and prevent
disease and illness in the region.
Based at a $30 million research facility with purpose-built
clinical trial facilities and sophisticated laboratories at UOW’s
Wollongong Campus, IHMRI connects the University’s
best health and medical researchers with the region’s best
clinicians. More than 100 scientists are based at IHMRI with a
further 180 using the facilities on a regular basis.
IHMRI’s research program is organised around three broadbased themes, including the Diagnostics and Therapeutics
theme, which explores the fundamental mechanisms of
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disease to design, test and evaluate new drugs and develop
innovative drug delivery and release strategies. Drug
development within this theme includes:
– The development and testing of new cancer treatment
formulations to achieve greater efficacy.
– The design of new antibacterial compounds to challenge
drug resistance and the conduct of drug and therapy trials
in both in-patient and out-patient settings.
– Identifying and developing new drugs for motor neuron
disease.
– Developing novel drugs for chronic pain.
A team of scientists at IHMRI is also researching neurodegeneration and MND, focusing on understanding the
molecular events that trigger MND. They have found that
the way motor neurons handle their protein balance is a key
factor in the disease.
IHMRI’s well-equipped Clinical Research and Trial Units
(CRTU) offer facilities and services for a range of clinical
research studies and commercial clinical trials.
SAFER RADIATION THERAPY

The Centre for Medical Radiation Physics (CMRP) is a
research team within UOW’s School of Physics which is
dedicated to the development of semiconductor detectors
and dosimeters for clinical applications in radiation
protection, radiation oncology and nuclear medicine as well
as high energy physics applications.
CMRP specialises in fields ranging from innovative cancer
treatments such as radioactive seed implant brachytherapy
and intensity modulated radiation therapy for treating
tumours in the head and neck, to detection instruments
for hazard radiation in space and avionics environments. It
works closely with many international institutes, including
the National Space Biomedical Research Institute in the
United States.
Developed by researchers at the CMRP, a medical
technology innovation with enormous global potential was
spun out of UOW in 2019.
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ANTIMICROBIAL RESISTANCE

MOSkin is the world’s most advanced and cost-effective
medical radiation sensor technology which precisely
measures radiation dose and dose rate, in addition to beam
monitoring of transmitted radiation. Its design allows greater
real-time control of the amount of radiation delivered,
leading to better outcomes for patients by reducing the
incidence of under or over-delivery of radiation.
Electrogenics Laboratories Ltd has been granted
the exclusive global licence for MOSkin and it will be
manufactured in Australia and commercialised globally.
CENTRE FOR TRANSLATIONAL NEUROSCIENCE

Researchers at the Centre for Translational Neuroscience
are working to find the means to prevent and treat
schizophrenia, obesity and obesity-related colon cancer.
Their approach is to study the pathological mechanisms
of the diseases using human brain tissue, animal models
and cell culture. New findings are then translated into
novel pharmacological and dietary interventions for human
diseases.

Researchers from Molecular Horizons and oncologists
from the Illawarra Cancer Care Centre within the Illawarra
Shoalhaven Local Health District and private cancer clinics
are involved in multidisciplinary work to understand the
biological processes underlying the disease, increase efficacy
and reduce side effects of current drugs, find new targets
for drugs, design new formulations and explore new drug
delivery methods.
Research includes drug design, synthetic organic and
medicinal chemistry, radio-imaging, tumour cell biology and
pre-clinical assessment to identify and validate new and/or
improved classes of chemotherapeutics and diagnostics for
cancer.

Having precise control over where and when a drug is
delivered means drug dosage can be reduced, thereby
reducing the side effects and maintaining the delivery of the
drug over a longer duration of time.

Molecular Horizons’
translational programs are
aimed at developing new
drugs to more effectively
tackle diseases and to address
problems of cancer and
drug resistance in infectious
disease.

TESTING BIOMATERIALS

Traditional chemotherapy treatments have proven to have
limitations in how effectively they deliver drugs to the
tumour site, causing toxicity to healthy tissues, and failing to
prevent cancer recurring.
However, advances in implantable drug delivery systems
(DDS) means targeted treatments to the tumour site
are showing promise as a more effective alternative to
chemotherapy. These systems contain one or more drugs
and are placed around or inside the tumour to directly target
the cancerous cells.
Over the past decade, a wide variety of biomaterials
(materials which interact with living cell systems) have
been used to test which is most effective for targeted drug
delivery.
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CANCER DRUG DISCOVERY GROUP

Researchers from the Illawarra Health and Medical Research
Institute (IHMRI) and the ARC Centre for Excellence for
Electromaterials Science (ACES) are looking at the pros
and cons of a variety of DDS biomaterials trialled. These
researchers have been working for a number of years on
developing innovative controlled drug delivery strategies,
creating the next generation of biopolymers for localising
drug delivery systems. Biopolymers provide an ideal
platform for implantable drug delivery systems as they
don’t need to be surgically extracted after use and cleared
naturally by the body.

