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Inhaled therapies have been the cornerstone in the treatment of patients living with chronic 
respiratory diseases. While there has been significant progress within the field, only a handful of new 
inhaled products have successfully progressed to market. The failure to translate promising inhaled 
drugs to the clinic will continue to persist due to the absence of predictive in vitro platforms that 
could accurately mimic the physiological conditions and inhalation processes of the respiratory tract.1   
My innovative research program aims to address this problem by developing new in vitro respiratory 
models as pre-clinical platforms using my hallmark emphasis on ‘real-life’ (physiologically relevant) 
models, for the benefit of researchers and industry alike. My models include air-liquid interface 
cultures of upper and lower respiratory cell models incorporated within pharmacopoeia approved 
impactors, including biofilms and co-culture models, as well as novel microfluidic platforms with 
built-in sensors for real-time monitoring of therapeutic effect and physiological functions (Figure 1).  
By establishing my new tools and applying these new methods to bridge basic science with clinical 
application, my program has made a national and international impact on aerosol drug delivery. My 
career aspiration is to be recognised as a research leader in respiratory science with expertise in 
deciphering complex interactions at the interface between aerosols and biology. My unique skills and 
knowledge will drive respiratory science commercialisation and translational to produce impactful 
outcomes for the benefit of the healthcare sector and community.  
Reach and impact is evident in the uptake of tools I designed as illustrated in the following areas.  
 
KNOWLEDGE: In my career, I have developed models to investigate different mechanisms of how 
inhaled aerosols interact with the biological barriers of the lung and nose, capturing the true nature 
of aerosol interactions in the respiratory tract. I have identified fundamental factors influencing 
transport, toxicity and efficacy, which has allowed the design of new and repurposed inhaled 
therapies. The lung model is now considered the ‘gold standard’ to study interactions between 
aerosols and the airways and has been used by laboratories globally.2-5 Importantly, results from my 
model correlate with clinical outcomes, without the need for animal studies, accelerating clinical 
translation.6 My innovative research has resulted in an average publication of 6 papers/year since 
2016, with h-index of 17 and a high citation impact (citations per paper) of 17.8 (average citation 
impact in pharmaceutical science = 10.3, SciVal), spanning 30 countries in 7 different research areas. 
I am either first or corresponding author on >55% of my publications with increasing senior 
authorship (27% of publications), demonstrating my emerging leadership in the field. In addition, 
another 20% of my publications are as second author due to my significant contribution as a 
supervisor on the student project. The work has been recognised internationally with 11 invited 
presentations, including Respiratory Drug Delivery in 2019. My research has resulted in my award for 
the Reduction in the Use of Animals in Research (USYD, 2014). Following this award, in 2014, I set up 
a collaboration with the University of Southampton (UK) to develop a cell integrated in vitro nasal 
model to the study formulation performances.7 Upon return to Australia, I used this experience to 
build capacity at the Woolcock Institute of Medical Research in the field of nasal drug delivery. This 
collaboration has resulted in 5 publications and the model has recently been expanded as a potential 
non-invasive screening tool for Early Diagnosis of Lung Cancer, funded by Perpetual Impact 
Philanthropic ($126,000- Chief Investigator). My nasal in vitro model subsequently also formed the 
basis for further research to investigate the effects of e-cigarettes in smokers (funded by the 



Woolcock Emphysema Centre, $20,000 and a PhD scholarship worth $90,000 for 3 years- Chief 
Investigator); determine the environmental factors that could trigger thunderstorm asthma 
(Australia Research Council, $550,000 over 3 years- Principal Investigator) and study the virulence 
mechanisms of aerosolised toxin (Defence Innovation Network, $175,000- Chief Investigator).  I 
currently also have 1 record of the invention (#2020-098) filed to take one of my developed models 
into the next phase of commercialisation. 

HEALTH: My program was fundamental to establishing novel ways to characterise and develop safer 
inhaled therapeutics, crucial for the advances in lung and nasal drug delivery for the treatment of 
various chronic conditions. This includes nanoparticles, controlled release formulations, combination 
drugs and liposomal formulations. Some of these innovative approaches led to several successfully 
funded grants as a Lead Principal Investigator (Marie Bashir Institute Seed funding, 2015-$10K & 
2019-$20k; Balnaves Foundation, 2016, $30k) and collaborations with industry including Aradigm 
(USA); Insmed (USA); Next Science (Aus, co-funded by NSW Industry and Community Engagement 
Fund and NSW TechVoucher). My leadership in these projects was instrumental in establishing the 
team’s relationship with the industry partners resulting in high-impact joint publications that 
subsequently led to further successful grant applications. Furthermore, together with Aradigm-USA, 
I led the development of a nano-liposomal ciprofloxacin formulation that was tested in Phase 3 
clinical trials (ORBIT 3 and 4) using my model to demonstrate safety and efficacy.6, 8 Also, evidence 
gathered using my model was incorporated into an international guideline and position paper9 to 
guide physicians in determining the best inhaled formulation in the management of asthma and 
COPD.  

ECONOMIC/INDUSTRY: The novel tools I established were successfully uptaken by the 
pharmaceutical industry, with several projects directly funded by industries and becoming an 
essential offering of Ab Initio Pharma services, a spin-off entity that I have co-founded in 2019 to 
FastTrack development of inhaled therapies. The hub has capabilities to support innovators by 
providing specialised R&D formulation services, manufacture of clinical trial formulation batches 
under GMP conditions and training.  It is currently helping both local and international Medtech 
companies in their product development pipeline to strengthen IP positions. Ab Initio has recently 
created 8 new employment opportunities, building Australia’s R&D capacity (www.ab-initio-
pharma.com). I also successfully established R&D partnerships with 2 Australian companies 
enhancing their IP positions - Tetratherix to expand their technologies into a drug delivery platform 
and VBreathe to turn their consumer healthcare product into a medical device.  
 



 
Figure 1: My research program that focuses on developing pre-clinical platforms (Lung and Nose) 
using my hallmark emphasis on ‘real-life’ (physiologically relevant) models for the development of 

more effective and safer inhaled therapeutics  
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