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Welcome to the second CRE ACTIONS newsletter.

CRE ACTIONS is a unique, global level collaboration of clinical, engineering and scientific experts in Ventricular Assist Devices and Extra Corporeal 
Membrane Oxygenation (ECMO) who, together with patients supported by these therapies, will address the spectrum of key challenges associated 
with the clinical implementation of these technologies.

2015 saw our first 12 months 
as the International Centre of 
Research Excellence on improving 
cardiothoracic organ support. The year 
started slowly in terms of research 
but was a ‘hive of activity’ in terms 
of trying to leverage the $2.5 million 
from a number of Centres. 

We were successful in almost all the centres 
that we approached, The Alfred and Monash, 
the RPA, Griffith University, Queensland 
University of Technology (QUT) and The 
University of Queensland (UQ). 

Metro North Hospital and Health Service 
gave us a Project Manager and almost a $1 
million to rebuild our purpose-built ‘jewel 
in the crown’ of our Centre of Research 
Excellence which encompasses meeting 
rooms with high-end communications, 
offices for visiting academic staff, work 
benches for PhDs, a new lab and an 
administration hub, as well as storage areas 
and areas where the engineers, biologists 
and nursing staff can integrate. 

Through The Prince Charles Hospital 
Foundation we reworked the grant and 
gained another $600,000. In terms of 
personnel, we attracted PhDs from Ireland, 
Germany and potentially from Norway, 
Sydney and Taiwan. The University of 
Queensland has built us a website that 
we now just need to populate and our 
newsletters have gone global. 

The work has begun in earnest across the 
eastern seaboard, ably led by Yue Que, 
David McGiffin and Anton Peleg of The Alfred 
with Paul Bannon, Michael Stevens, Nigel 
Lovell and colleagues and Stewart Grieve 
and colleagues in Sydney and a multitude 
of people across Brisbane. Trips abroad and 
visitors to the CRE include Taiwan, Korea, 
China, Singapore and Malaysia. Across 
the water, the ECMONet is becoming more 
engaged with many of their basic science 
ideas starting to come through the CRE.

The CRE put a bid in to host the Asia-Pacific 
ELSO Meeting in 2017 and was successful 
thanks to Vin Pellegrino presenting our 
slides in Japan. We have pushed the 
boundary for this meeting and will make it a 
mechanical support meeting so whilst ECMO 
will be front and centre stage, ventricular 
assist and total artificial heart technology 
will also be discussed. I am keen to engage 
a wider audience than is normally present at 
this meeting. This will include approaching 
the cardiac surgeons through Paul Bannon 
in his Presidency of the Australian Society 
of Cardiothoracic Surgeons and also Echo 
Australia through David Platts, Greg Scalia 
and others. I think we need to push the 
general cardiologists and heart failure 
cardiologists a little bit harder and please 
feel free to get in touch if there are other 
groups that I need to involve.

We have laid a very good foundation over 
2015 and I would like to thank our Project 
Manager L-A Thomas for her role in this. 

Message from the Chief Investigator

Professor John Fraser 
Chief Investigator 
CRE ACTIONS
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L-A could only be with us for one year as 
she has to return to her other role in Metro 
North so the Project Manager position will 
be advertised in February 2016. We thank 
L-A for her work thus far. 

2016 will hopefully be a much smoother 
year than 2015 thanks to the great, but 
rather boring and tedious putting down 
of our foundations last year. We have a 
multitude of new staff just starting and we 
hope to run our first CRE project day in the 
middle of the year with The Alfred. Thanks 
to Vin Pellegrino and David McGiffin for 
organising this. 

It is amazing how quickly a year goes when 
you are trying to bring in more money, bring 
in new staff, put out old fires and engage 
key potential contributors. That being said, 
it’s been an amazing journey thus far and I 
thank everyone for their help.

It is clear now we are breaking the mould a 
little having clinical staff, engineering staff, 
allied health staff, basic science staff, 
blood staff, health care economic staff and 
data base staff all working together (and to 
make it more difficult, we don’t just do this 
in one hospital, we do this across five or six 
universities in about twelve countries).

For us to maximise the benefit of both 
the brains we have within our Group 
and also the public trust we have had 
deposited through the provision of grant 
resources, it is essential that we keep the 
communication as open as possible. I am 
happy to take on board any advice anyone 
has that could facilitate this.

I do believe it has been an amazing year 
and I thank you all for your work. Please 
have a great Christmas, a peaceful New 
Year and I look forward to continuing to 
work with you in 2016.

Kind regards,

Professor John Fraser 
Chief Investigator 
CRE ACTIONS

1. Assoc. Professor Diann Eley AIA

Assoc. Professor Diann (Di) Eley is the 
Director of MD/MBBS Research in the School 
of Medicine at The University of Queensland. 
Assoc. Professor Eley’s background is 
physiology and biomedical research from 
the USA, Africa and the UK. She has recently 
moved into medical education research and 
established a successful and productive 
Clinician Scientist Program to address the 
expansion of clinical and interdisciplinary 
research among students, junior doctors 
and registrars. Assoc. Professor Eley will 
establish CRE-university links and develop 
strategies to maintain a continuum of 
research training and career development. 
She will also lead annual mentorship 
workshops and guide changes to mentoring 
strategies.

2. Professor Toru Masuzawa AIB

Professor Toru Masuzawa is Vice-president, 
Japanese Society for Artificial Organs and 
Secretary General, Asia-Pacific Society for 
Artificial Organs and has close connections 
with the Japanese Scientific Society for 
Mechanical Assist Devices. Professor 
Masuzawa will lead the Japanese node 
of CRE ACTIONS contributing extensive 
experience in the field of magnetic 
levitation systems for artificial organs to 
the physiological control aspects of Project 
4. Professor Masuzawa will facilitate 
engineering student visits to the CRE and 
will assist in organising the first annual 
student conference.

3. Dr Suhaini B Kadiman AIC

Dr Suhaini B Kadiman directs anaesthetic, 
cardiac surgical and intensive care 
research, at the Malaysia National Heart 
Institute. Dr Kadiman is the Malaysian lead 
in CRE ACTIONS. He will co-supervise PhD 
students and assist in the development 
of research leadership skills through 
coordination of student conferences. 

Dr Kadiman will facilitate the development 
of new training programs in MADs and the 
translation of new knowledge from this CRE 
into to clinical practice in Malaysia.

4. Dr David Platts AID

Dr David Platts is a Senior Staff Specialist 
with the Queensland Advanced Heart 
Failure and Cardiac Transplant Unit and 
the Department of Echocardiography, The 
Prince Charles Hospital, Brisbane. Dr Platts 
holds a Doctor of Medicine (Kings College, 
London) in contrast echocardiography and 
is recognised nationally as a leader in this 
area. Dr Platts leads The Prince Charles 
Hospital contrast research programme 
and has published internationally on the 
subjects of contrast and mechanical cardiac 
support. Dr Platts will further the clinical 
applications of contrast echocardiography 
though his doctoral research in Project 3 
and will assist with student conference 
organisation.

5. Assoc. Professor Kiran Shekar AIE

Assoc. Professor Kiran Shekar is a Senior 
Intensive Care Specialist at The Prince 
Charles Hospital, Brisbane who specialises 
in cardiothoracic intensive care and 
mechanical cardiorespiratory support. 
Assoc. Professor Shekar’s research 
interests include pathophysiology of 
extracorporeal life support (ECLS) and 
resulting pharmacokinetic (PK) alterations 
in patients receiving ECLS. Assoc. Professor 
Shekar has completed a PhD and numerous 
simulated circuit, animal and human 
studies in this area. Assoc. Professor 
Shekar will co-ordinate the CRE ACTIONS 
PK projects including a multi-centre clinical 
PK studies. He has collaborated with 
Associate Investigator Professor Maree 
Smith in developing novel drug assays and 
will work with Chief Investigator Professor 
Jason Roberts to develop evidence 
based guidelines for drug therapy during 
mechanical assist device support.

6. Dr Einly Lim AIF

Dr Einly Lim is a Senior Lecturer, Department 
of Biomedical Engineering, University of 
Malaya. Dr Lim has developed and validated 
a complex cardiovascular-pump interaction 
model, which has been used extensively by 
various research groups to develop suitable 
control algorithms for implantable rotary 
blood pumps (IRBP). 

Dr Lim’s research expertise includes 
computational modelling, physiological 
control and cardiac rehabilitation. She 
has received RM 1.6 million in research 
funding from the Malaysian Government for 
the development of physiological control 
algorithms for IRBPs. Dr Lim will play a 
pivotal role in developing the patient-device 
interface (Project 4) and in integrating 
control and clinical practice within the 
Malaysian node in collaboration with 
Associate Investigator Dr Suhaini Kadiman.

7. Professor Qingyu Wu AIG

Professor Qingyu Wu is a Professor of 
cardiovascular surgery with a special interest 
in cardiac assistance. He is President of First 
Hospital of Tsinghua University, Dean of the 
Tsinghua University Medical Center, and 
Deputy Director of the Academic Committee 
of Tsinghua University. Professor Wu is a 
member of the American Association for 
Thoracic Surgery, The Society of Thoracic 
Surgeons and the European Association for 
Cardio-Thoracic Surgery. 

Professor Wu is also an editorial board 
member of the Annals of Thoracic Surgery, 
Asian Cardiovascular and Thoracic 
Annals and a variety of other professional 
publications. Professor Wu has been 
engaged in congenital heart disease, 
coronary artery disease, valvular disease, 
great arteries disease, ventricular assist 
device and other aspects of basic research 
and clinical work in cardiovascular surgery 
for 40 years. He has published 270 papers 
and 12 books. 

Professor Wu has been awarded the 
Chinese National Science and Technology 
Progress Awards on five occasions as well 
as nine other Chinese Medical Association 
and Chinese Ministry of Health Technology 
awards. Professor Wu will be the Chinese 
lead for CRE ACTIONS and will facilitate 
trainee clinicians and engineers visiting the 
CRE for the development of research skills.

8. Professor Maree Smith AIH

Professor Maree Smith is Executive Director 
of the Centre for Integrated Preclinical 
Drug Development and Head of the Pain 
Research Group, School of Pharmacy at 
The University of Queensland. Together 
with Chief Investigator Professor Jason 
Roberts, Professor Smith will lead the 
pharmacokinetic analysis of drugs used 
in Mechanical Assist Device therapies. 
Professor Smith will play a key role in 
the translation of new pharmacokinetic 
knowledge to clinical practice.

Introducing our Associate Investigators
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9. Dr Daniel Timms AII

Dr Daniel Timms is a Mechanical Engineer 
with a PhD in cardiovascular engineering 
and is the founding director and Chief 
Technology Officer of BiVACOR Inc., a USA-
based company continuing the development 
of the BiVACOR rotary total artificial 
heart. Dr Timms holds a joint position 
with the Texas Heart Institute, leading the 
engineering development and testing of 
mechanical circulatory support devices. 
Dr Timms co-founded BiVACOR Pty Ltd and 
the ICETLAB at The Prince Charles Hospital 
Brisbane, together with Professor John 
Fraser. Dr Timms has extensive experience 
developing rotary blood pumps and mock 
circulation loops. Dr Timms will contribute 
to the design, characterisation and testing 
of therapeutic devices in Project 4.

10. Professor Chris Hayward AIJ

Professor Chris Hayward is a Senior 
Cardiologist at St Vincent’s Hospital, 
Sydney where he has established a 
dedicated mechanical support research 
programme. Professor Hayward is an expert 
in Ventricular Assist Device (VAD) rheology 
and the physiological responsiveness of 
VADs during exercise. Professor Hayward 
will provide a cardiological perspective to 
the challenge of improving the physiological 
interface of cardiorespiratory Mechanical 
Assist Devices and will collaborate with the 
engineering and surgical teams.

In December, CRE ACTIONS was 
honoured to receive a visit from 
Professor Qingyu Wu, the key player 
from the biggest cardiac surgical  
centre in China. 

Professor Wu is an Associate Investigator 
in CRE ACTIONS and came to Brisbane 
to discuss further bionic heart and lung 
research collaborations between Australia 
and China.

Professor Wu is the, Director, Heart Center, 
President, First Hospital of Tsinghua 
University and Dean, Medical Center, 
Tsinghua University, Beijing, China.

The Medical Center was established in 
2012 to provide a platform for clinical and 
medical engineering research in China 
and is actively recruiting clinicians and 
students to establish collaborations with 
international medical institutions to further 
enable the translation of its clinical and 
engineering research and technology.

During his Brisbane visit, Professor Wu met 
leading clinicians, scientists and engineers 
at The Prince Charles Hospital and saw 
first-hand the in-vitro and in-vivo work 
being conducted.

CRE ACTIONS hopes to collaborate further 
with China in the fuure via the exchange of 
PhD students with the Medical Center.

CRE collaboration with China

Top: From left to right, Prof. Yu Zhang, Prof. Qingyu Wu, Prof. John 
Fraser and Yajing Li during their visit to The Prince Charles Hospital. 
Above: The Tsinghua University Medical Center, Beijing, China.

Continued from page 1
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Understanding the role of microbial 
biofilms in driveline infections and 
seeking new strategies for combating 
infections related to Ventricular 
Assist Device (VAD) implantation

Advances in cardiology engineering in 
the past 50 years have seen an increased 
usage of Ventricular Assist Devices (VAD) 
as either a bridge to transplantation or as 
destination therapy1. This has resulted 
in our ability to restore some cardiac 
function of severely-ill patients with heart 
failure and at least temporarily help us 
to solve the shortage of donor hearts.
However, challenges that remain for 
VAD implantation include in particular 
driveline infections resulting from the 
presence of microbial biofilms2, 3. Though 
the presence of driveline infections 
often doesn’t affect the survival rates 
as long as the heart transplant is carried 
out, driveline infections may result in 
other significant clinical complications. 
Drivelines have been accepted as the 
portal for pathogenic microorganism to 
access deeper tissues surrounding VAD4, 

5. Patients with driveline infections often 
develop sepsis, pump-housing infections, 
or perioperative bleeding6. It has been 
reported that those with sepsis were 
less likely to be successfully bridged to 
cardiac transplantation 7. Even for those 
successfully transplanted, pre-transplant 
driveline infections often predict post-
transplant infections in former driveline or 
pocket sites7. 

Economically, the presence of driveline 
infections in VAD patients are often 
associated with a prolonged hospital stays, 
revision surgery and increased health 
care costs. Recent estimates of cost of 
index hospitalization related to driveline 
infections were between US$120,000 to 
US$870,0006.

A range of biofilm-producing 
microorganisms has been specifically 
implicated in driveline infections, including 
many species of opportunistic bacteria and 
also the major fungal pathogens affecting 
human health2, 8. Once a microbial biofilm 
is established on the surface of drivelines, 
the embedded bacteria/fungi become 
extremely resistant to antimicrobial 
treatments and human immune system. 
Microbial biofilms are also believed to 
facilitate the migration of pathogens from 
patient’s skin to deeper tissues5. Beside 
this, little is known of their detailed role in 
the onset and maintenance of driveline and 
VAD infections. A better understanding of 
what important role that microbial biofilms 
play in the pathogenesis might lead to a 
better management of driveline infections.

We have established methodologies to 
quantitatively and qualitatively assess 
microbial biofilms formed on the infected 
drivelines removed from patients receiving 
heart transplantation (bridge to transplant) 
or those using VAD as destination 
therapy. We will use a conventional 
viable-count-based assay to assess 
colony forming units (CFUs) of microbial 
biofilms formed on different sections of 
drivelines. More advanced microscopy 
techniques, including Confocal Laser 
Scanning Microscopy (CLSM) and Electron 
Scanning Microscopy (SEM) will be used to 
qualitatively confirm our CFU findings, and 
also to reveal the structural relationship 
between the biofilm microorganisms, 
driveline and human tissues. 

Recent advances in Metagenomics, an 
interdisciplinary subject combining two 
of the major driving forces of evolution, 
‘big genes’ and ‘big data’, have seen 
the potential of probing the biological 
composition of microbial communities 
present in a specific human environment 
related to driveline infections9, 10. 

Using power molecular-biology tools, 16S 
microbial metagenomic sequencing and 
bioinformatical analysis, we can not only 
unlock the massive uncultured microbial 
diversity present in the driveline-related 
specific environment, but spatially and 
temporally study the correlation between 
human skin microbiome, gut microbiome 
and the pathogens causing driveline 
infections.

A range of medical interventions are 
currently employed to prevent or to treat 
driveline infections, including the use 
of immobilizing devices and long-term 
antimicrobial agents, and surgical revision2.
Unfortunately, these interventions often 
have the limitation of lack of long-term 
efficacy, or carry the risk of morbidity and 
re-infections. 

CRE research update

Above: From left to right, Professor Anton Peleg, Professor David McGiffin and Dr Yue Que.

We have proposed a new surgical strategy 
to prevent rather than treat driveline 
infections, by using muscle flap to 
construct an embedding tunnel for the 
drivelines. 

Embedding tunnel made of muscle rather 
than fat immobilizes the driveline and 
provides well-vascularized surrounding 
tissue to the drivelines which might 
eradicate infecting microorganisms11. 

Muscular movement can also act as shear 
force to limit the migration of biofilm-grown 
microorganisms. With the granted access 
to a sheep driveline biofilm model, we 
will be able to examine the efficacy of this 
unique surgical strategy. 

Alternative technological approaches 
based on the application of non-adhesive 
and antimicrobial compound-releasing 
coatings have been widely researched on 
other medical devices, such as contact 
lenses and intravenous catheters, but 
their application have not yet found 
on drivelines12. A new surface-coating 
technique has been recently discovered by 
researchers from CSIRO and highlighted 
by NPG Aisa Materials13. This robust, 
non-cytotoxic aminomalononitrile (AMN) 
coating has a potential to be applied on 
implantable medical devices such as 
drivelines, providing for excellent cell 
attachment and chemistry allowing for the 
immobilization of antimicrobial compounds 
simultaneously. We have recently 
established a collaboration with these 
CSIRO researchers. A multidisciplinary 
effort between CISRO researchers and 
our team at the Alfred/Monash might lead 
to biofilm-resistant and infection-free 
drivelines.

The Alfred-Monash node is currently 
applying for the human ethics approvals 
for the driveline-biofilm project and the 
microbiome project. Recently we were 
granted an ethical approval for mouse 
subcutaneous biofilm study, with which 
we can screen the various antimicrobial 
surface-coatings. The selected coatings 
with low in vivo toxicity and high in vivo 
antimicrobial efficacy will be further 
incorporated onto commercial drivelines 
and examined in our sheep model. 
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The Innovative Cardiovascular Engineering and Technology Laboratory (ICETLAB) Symposium 
for 2015 was held on 26 October at the Medical Engineering Research Facility at The Prince 
Charles Hospital Brisbane. 

This year’s event included presentations from each stage in the cardiovascular device lifecycle 
– from research, industry and the patient. 

We were delighted to have Madison Annibale join us for the ICETLAB Symposium. Madison 
received a first generation ventricular assist device (VAD) and subsequent heart transplant 
and shared her story on what life is like on a VAD. We can often get lost in the science 
or engineering developments and lose sight of the final goal, but Madison’s excellent 
presentation provided a ‘human’ aspect to complement our research and a strong motivation 
to all of us to continue striving to optimise mechanical circulatory support.

Research updates were given by key cardiovascular research centres around Australia 
including the ICETLAB, Critical Care Research Group, Griffith University, The University of 
Queensland, Queensland University of Technology, The University of New South Wales, 
Monash University, Cook Medical and The Australian Red Cross Blood Service. Project-
specific presentations were also given from a wide range of disciplines including topics such 
as physiological control of rotary blood pumps, hydraulic design of rotary blood pumps, 
infection-resistant drivelines, interactions between rotary blood pumps and blood, heart 
failure models and even human heart β-adrenoreceptors.

This year’s event also included a presentation from Cook Medical which outlined their 
capabilities in cardiovascular device development, while also giving an insight into research 
and development strategies. Our guests from Cook Medical presented a platform for linking 
research with industry through their Asia-Pacific New Technologies (ANT) program, where 
researchers can approach industry to work together and rapidly progress to patient support.

Attendance at the Symposium was well above previous events, with approximately 55 
attendees throughout the day, and guests queuing outside the seminar room door to watch 
presentations. This demonstrates the ever-growing collaboration between all of the institutions 
mentioned earlier, and is a credit to those who have helped grow this exceptional group.

The research day was concluded with a dinner and networking event provided by the Brisbane 
Convention and Exhibition Centre on their sky deck. This was an ideal setting to informally 
continue discussions on the presentations given throughout the day and how we can continue 
to improve our ever-growing collaborations to improve cardiovascular device research and, 
ultimately, patient outcomes.

Excellent feedback on the 2015 ICETLAB Symposium was received throughout the day and 
evening, and is a credit to all those who attended, presented and contributed. We would like 
to conclude by thanking all attendees for their contributions, whether by presenting their 
research, offering advice to other research projects or linking groups together. The event would 
not have been such a success without you all!

Above: Cardiovascular device experts at the ICETLAB Symposium and dinner. 
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One-on-one with our researchers
Dr Einly Lim, an Associate Investigator in CRE ACTIONS, talks to us about how she conducts quality 
research in Malaysia with minimal resources and student expertise:

Ensuring quality research in a developing country with minimal 
resources and expertise.
Upon graduating from University of New South Wales (UNSW) at the end of 2009, I joined the University 
of Malaya as a lecturer. My research experience in UNSW has motivated me to strive to create a 
good research environment for the postgraduate students in Malaysia, as I believe that the key to 
maintaining quality research lies on the success of the students.

In order to address this, I have created the ‘Clay Graduation System (CGS)’ that maximises the 
capability of every individual student with minimal resources and expertise. This is particularly useful 
for developing countries like Malaysia with limited resources and expertise, as compared to other 
developed countries such as Australia. 

The following steps show how CGS works:

Select suitable mold:

Break down each research 
project into sub-modules.

Fill selected mold: 

Customize each module to fit 
the expertise of each student.

Collect output: 

Student joins conference 
presentation to assess the 
research quality.

Polish and paint output: 

Student is sent to world-
class institutes to solve more 
critical research problems.

1 2 3 4

The main concept of CGS is to break down each research project into sub-modules, and customize each module to fit the expertise of each 
individual postgraduate student. A series of structured forms has been created to lead our students in solving their research problem 
efficiently in different phases. All research outcomes and steps are documented to enable the continuation of knowledge. In the early 
phase, researchers are required to participate in a prestigious conference presentation to assess the research quality. At the final stage, 
researcher will be sent to world-class institutes to solve more critical research problems.

In 2011, I set up the Asian Cardiac  
Engineering laboratory www.asiancardiac.org 
to test and fine tune CGS. Over the years, 
the above effort has proven to produce 
fruitful outcomes. From someone without 
postgraduate students, funding and a 
laboratory space in four years the Asian 
Cardiac Engineering Laboratory has rapidly 
developed into a team of more than 10 full-
time postgraduate students with excellent 
academic results and research ability. 

Five MEngSc students have graduated within 
the minimum duration of one year, with 
publications in top tier journals. I managed to 
coordinate each research project effectively, 
fully utilizing expertise from diversified areas 
to help the students in different aspects.

Apart from engineers and computer scientists, 
our group also consists of cardiologists, 
surgeons and radiologists to ensure 
applicability of our research outputs to 
the real world. Internationally, short term 
attachments and Joint PhD programs have 
allowed us to maintain and expand our 
network to various prestigious institutions 
around the world, including University 
of New South Wales, The University of 
Queensland, University of Western Australia, 
Curtin University, Texas Heart Institute, and 
Pennsylvania State University, to ensure 
that we always stay on the cutting edge of 
the technology. In addition, our alumni have 
also been offered various opportunities in 
well-known institutions, such as University 
of Oxford, Texas Heart Institute and Ecole 
Polytechnique de Montreal.

Above: Members of the Asian Cardiac Engineering Laboratory are, back from left to right, Naimah, Zeinab, Michael Stevens, Mahdi, Hui Lee, Komal, Siew Cheok, Chin Neng, 
(front) Dr Einly Lim, Veronica and Bee Ting.

With limited research funding, we were 
able to provide abundant opportunities 
for student attachments in world class 
institutes, trainings and joint supervisions.

Apart from continuing research in 
implantable rotary blood pumps, we have 
successfully expanded our research area 
into different fields, including patient-
specific modeling, image processing, and 
telehealth monitoring. 

With this model of research supervision 
and management, we have managed to 
publish more than 30 refereed, top-tiered 
journals and conference proceedings 
within a short period of time. 

Above: Graduation of our first batch of Masters Research students. From left to right are Yih Miin, Veronica, Zeinab, Bee Ting, Naimah and Hui Lee, Jamil.

Above: Boon Chiang on his post-doctoral research fellow attachment at Texas Heart Institute.

We aim to strive harder to improve  
CGS to ensure that despite all limitations, 
we could produce confident and quality 
graduates who could contribute to the 
advancement of science and technology and 
remain relevant in the competitive world.

Above: AIF in CRE ACTIONS Dr Einly Lim.
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Research project update
End-Organ Perfusion in Patients supported by Peripheral Veno-Arterial Extra 
Corporeal Membrane Oxygenation

In our last newsletter, Dr Michael Stevens had just taken up a post as a Research Associate 
at the University of New South Wales thanks to a CRE ACTIONS collaboration between the 
University of New South Wales, the University of Sydney, the Royal Prince Alfred Hospital 
(RPA) and The Baird Institute.

We caught up with Dr Stevens and asked him how his new project is progressing.

Dr Stevens advised he is investigating end-organ perfusion in patients supported by 
peripheral veno-arterial (VA) extra corporeal membrane oxygenation (Figure 1).

Figure 1: Veno-arterial ECMO Circulation. 
(image sourced from http://www.ecmosimulation.com/
User_Manual/index.html?va_ecmo_2.htm)

Figure 2: Location of the mixing zone during VA-ECMO 
(image from Alwardt et al, 2013. Regional perfusion 
during venoarterial extracorporeal membrane 
oxygenation: A case report and educational modules 
on the concept of dual circulations. Journal of Extra-
Corporeal Technology, 45(3), 187–194.

During VA-ECMO, oxygenated blood from the ECMO circuit mixes with blood ejected from 
the patient’s left ventricle. The location of this mixing zone depends on ECMO support level 
and residual heart contractility (Figure 2). It is hypothesised that the point along the aorta 
at which these two flows mix can affect the perfusion of the end organs. Dr Stevens is using 
computational fluid dynamics (CFD) to identify the relationship between the level of ECMO 
support, the patient’s residual heart function and the location of this mixing cloud.

Dr Stevens is collaborating with Prof Stuart Grieve (Sydney Translational Imaging Laboratory, 
University of Sydney), Prof Paul Bannon (RPA) and Assoc. Professor Paul Forrest (RPA). 
Whilst this project is still in its infancy, Dr Stevens is currently working with MRI scans of a 
healthy aorta to form a preliminary model, with the goal to validate this model using an MRI-
compatible mock circulation loop.

Above: Left to right is Dr Michael Stevens, Mahdi Mansouri, and Komal Nadeem setting up a mock circulation loop.

The jewel in  
our crown
Thank you Metro North Hospital and Health 
Service for our new laboratory which 
encompasses meeting rooms with state-of-
the-art audio visual equipment allowing us 
to connect in real time, offices for visiting 
academic staff, work benches for PhD’s, 
an administration hub, as well as storage 
areas, a dark room for our microscope and 
areas where the engineers, biologists and 
nursing staff can work together in a silo free 
environment. 

Construction is complete and the new lab 
will be officially opened by The Honourable 
Cameron Dick MP, Minister for Health and 
Minister for Ambulance Services in early 
2016.

Below: Fit-outs of the new CRE ACTIOSN space include 
1. The new CRE ACTIONS lab, 2. New meeting rooms, 
3. Offices for visiting academic staff, and 4. PhD work 
benches
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The University 
of Queensland 
Medical Research 
Portal 
New researcher capability, mentoring 
and a career development framework 
are key criteria for building research 
capacity, maintaining the highest 
quality research and the longevity of 
CRE ACTIONS

Professor Diann Eley, an Associate 
Investigator in CRE ACTIONS and Director 
MD/MBBS Research, MD/MBBS Post-
Graduate Coordinator, Chair SOM Internal 
Ethics Committee, School of Medicine, The 
University of Queensland (UQ) is pleased 
to announce the new UQ Medical Research 
Portal is now open. 

The Medical Research Portal promotes 
research opportunities to students and 
researchers. 

In the evidence-based and ever-changing 
practice of medicine, it is increasingly vital 
for students to understand the research 
process and to acquire research skills. 

Above: Assoc. Professor Diann Eley

Active participation and training in the 
research process gives students the skills 
to develop independent critical-thinking, 
propose theoretical concepts, and critically 
analyse their findings and scientific 
literature.

The Medical Student Research Portal was 
established to be a one-stop-shop for 
students and researchers to:

• post, locate and enquire about available 
research projects and activities; 

• gain recognition for research efforts and 
supervision; and 

• gain recognition for research 
achievements such as journal articles 
and conference presentations

The new portal is a useful and efficient way 
to advertise your research projects and 
showcase your research to students. This 
new site allows you to post a project, or 
more generally your area of research, also 
to update a project, evaluate a student, 
and highlight their achievements. The site 
contains links to all the previous student 
research options and information. 

Professor Eley invites you to explore 
the portal, in particular the ‘Guidelines 
for researchers’ and the ‘Find a project’ 
database. Start using the portal anytime at 
http://research-portal.medicine.uq.edu.au

Thank you Dr 
Robyn Minchinton
CRE ACTIONS would like to thank Dr 
Robyn Minchinton for the lectures 
she prepared and delivered to 
staff, students and collaborators to 
mentor and encourage further career 
development and to generate new 
researcher capability.

Dr Robyn Minchinton, Deputy Chancellor 
Central Queensland University, Grant 
Assessor National Health and Medical 
Research Council and The Prince Charles 
Hospital Foundation and Former Head of 
Red Cross Research and Innovation was 
engaged in 2015 to deliver a series of 
lectures for novice researchers in research 
survival skills and established researchers 
seeking to refine their skills on such topics 
as ‘The research tribe and it’s rituals’, a 
‘Guide to writing good grant applications’, 
‘Getting published: a tool kit’, ‘How to peer 
review’, ‘Writing up your MD/PhD thesis’, 
and ‘It’s the years postdoc that count’.

Dr Minchinton’s lectures were very popular 
and often standing room only with students 
also teleconferencing in from around 
Australia. 

Thank you Dr Minchinton and we wish you 
and your family a holiday season filled with 
great happiness and good health.Above: Professor John Fraser expressing his thanks to Dr Robyn Minchinton.
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We are delighted to profile Dr Deepika 
Nandakumar who has commenced with 
CRE ACTIONS as a post-doctoral researcher 
at the Griffith University School of 
Engineering. 

Deepika has undergraduate degrees in 
Biomedical Engineering and Medical 
Sciences, with first class honours, from 
The University of Sydney (USYD). After 
completing her honours year in tissue 
engineering, Deepiak pursued a PhD at The 
Centre for Advanced materials Technology, 
USYD, in collaboration with the Graduate 
School of Biomedical Engineering at The 
University of New South Wales.

Deepika’s PhD work focused on the 
evaluation of blood interactions on 
biomaterials used in commercially 
available cardiovascular implants, 
and the modulation of the interfacial 
nanotopography and surface chemistry 
to minimise thrombogenic responses. 
She has broad experience in material 
characterisation, biological and surface 
imaging using various fluorecence, 
electron microscopy, and immuno-based 
techniques, including QCM-D and AFM.

Deepika’s interests lie in the field of 
cardiovascular medical devices, through 
the evaluation of blood interactions 
during mechanical circulatory support, 
and development of haemocompatible 
surfaces and blood-contacting implants 
to minimise coagulation and formation of 
thromboemboli.

Q: Where were you born and 
educated?

I was born in India and am lucky that I have 
been able to have an education from three 
different countries including India, New 
Zealand and Australia. 

In addition to completing my bachelors 
in Biomedical Engineering, bachelors 
in Medical Sciences and honours in 
tissue engineering, I have also had the 
opportunity to have ongoing education 
and training from my mentors and also the 
students I supervise. 

Dr Deepika Nandakumar 
Post-doctoral researcher 

Q: How did you choose this program 
of study?

I have been interested in medicine and 
medical devices my whole life, particularly 
in cardiology, although, it wasn’t a long 
term goal like you would often hear: “Oh, I 
wanted to be a scientist since I was three.” 

After I completed my second degree, I 
still had many unresolved questions that 
I wanted to learn the answers to, and 
so I decided to progress to my PhD and 
postdoctoral research in cardiovascular 
engineering. 

Q: What are your areas of research?

My present interests lie in the field of 
cardiovascular medical devices. I am 
interested in evaluating blood interactions 
during mechanical circulatory support, and 
developing of blood-compatible surfaces 
and blood-contacting implants to minimise 
coagulation. 

This is keeping with my PhD, which was 
focused on improving blood compatibility 
of cardiovascular implants by chemically 
and topographically modulating the blood-
contacting surface to reduce blood-clot 
formation. 

Q: What do you expect from the next 
few years?

Cardiovascular engineering is not an easy 
field so I can imagine working long hours. 
However, I am excited about my role and 
I hope to work towards some ground 
breaking research with my dynamic team at 
CRE ACTIONS. 
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Diab; SC Wallis; Y Fung; J Fraser. 
Can physicochemical properties of 
antimicrobials be used to predict 
their pharmacokinetics during 
extracorporeal membrane oxygenation: 
Illustrative data from ovine models 
Critical Care CRIC-D-15-00491R1 IN 
PRESS(notification date 28.11.15)

2. Watts RP, Bilska I, Diab S, Dunster 
KR, Bulmer AC, Barnett AG, Fraser JF. 
Novel 24-h ovine model of brain death 
to study the profile of the endothelin 
axis during cardiopulmonary injury. 
Intensive Care Med Exp. 2015 
Dec;3(1):31. Epub 2015 Nov 24.

Publications/in press/poster presentations
3. Pauls, J.P., Stevens, M.C., Bartnikowski, 

N., Fraser, J.F., Gregory, S.D., Tansley, 
G. Evaluation of physiological control 
systems for rotary left ventricular assist 
devices – an in-vitro study. Annals of 
Biomedical Engineering. Accepted with 
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Choudhury MA, Dunster KR, Reynolds 
H, Marshall A, Crilly J, Young J, Thom 
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JF. Securing All intraVenous devices 
Effectively in hospitalised patients 
– the SAVE trial: study protocol for a 
multicentre randomised controlled trial. 
BMJ Open. 2015 Sep 23;5(9):e008689. 
doi: 10.1136/bmjopen-2015-008689.

8. Ridley EJ, Davies AR, Robins EJ, Lukas G, 
Bailey MJ, Fraser JF Nutrition therapy in 
adult patients receiving extracorporeal 
membrane oxygenation: a prospective, 
multicentre, observational study. Crit 
Care Resusc 2015 Sep;17(3):183-9
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novel fully validated LC–MS/MS method 
for quantification of pyridoxal-5′-
phosphate concentrations in samples 
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of Chromatography B, Volume 1000, 
1 September 2015, Pages 77–83 
doi:10.1016/j.jchromb.2015.07.019

10. Peng Hu, Yi Qian, Yu Zhang, Hong-Qi 
Zhang, Yang Li, Winston Chong, Feng 
Ling, 2015, Blood flow reduction of 
covered small side branches after flow 
diverter treatment: A computational fluid 
hemodynamic quantitative analysis. 
Journal of Biomechanics (JCR-Q1), doi: 
10.1016/j.jbiomech.2015.02.015.

11. Herbert, D., Graves, N., Clarke, P., and 
Barnett, A. G. (2015) Using simplified 
peer review processes to fund research: 
a prospective study. BMJ Open, 5, 
e008380.

12. Pauls, J.P., Stevens, M., Schummy, 
E., Tansley, G., Fraser, J., Timms, D., 
Gregory, S.D. In-vitro comparison of 
active and passive physiological control 
systems for biventricular assist devices. 
Annals of Biomedical Engineering. 2015. 
Doi: 10.1007/s10439-015-1425

13. K Nadeem, BC Ng, E Lim, SD Gregory, 
RF Salamonsen, MC Stevens, M Mubin, 
NH Lovell. Numerical simulation of a 
biventricular assist device with fixed 
right outflow cannula banding during 
pulmonary hypertension. Annals of 
Biomedical Engineering. 2015. Doi: 
10.1007/s10439-015-1388-2. 

14. Aitken, L., Macfarlane, B., Chaboyer, W., 
Schuetz, M., Joyce C, and Barnett, A. 
G (2015) Physical function and mental 
health in trauma intensive care patients: 
a 2 year cohort study. Critical Care 
Medicine, IN PRESS.

15. Jimmieson, N., Tucker, M., White, K., 
Liao, J., Campbell, M., Brain, D., Page, 
K., Barnett, A. G., and Graves, N. (2015) 
The role of time pressure and different 
psychological safety climate referents in 
the prediction of nurses’ hand hygiene 
compliance. Safety Science, IN PRESS.

16. Combes A, Fortenberry J, Mueller T, 
Pellegrino V, Brodie D, DeBecker D, 
Slutsky A, Fraser JF, Brower R, Conrad 
S, Bartlett R, Lynch W, Ferguson N, 
Ogino M, Alain V, Maclaren G, Gattinoni 
L, Brochard L, Giles P. Position paper 
for the organization of extracorporeal 
membrane oxygenation programs for 
acute respiratory failure in adult patients. 
American Journal of Respiratory and 
Critical Medicine. 201404-0630CP.R2

Invited speaker/
keynote lectures
1. Tansley G. Invited Speaker, 

Manufacturing Intellectualization 
and Mechanical Structural Design 
Conference. Xi’an, China. December 
2015. 

2. Fraser J.F Invited Speaker, Oxford 
University Clinical Research Unit, 
Hospital for Tropical Diseases 
‘Mechanical Assistance of Hearts and 
Lungs’ Ho Chi Minh City, Vietnam. 
December 2015.

3. Fraser J.F Keynote Speaker, Queensland 
Cardiovascular Research Network 
Launch. Brisbane, Australia. November 
2015.

4. Fraser J.F Invited Speaker, Toowoomba 
Private Hospital Inaugural Grand 
Rounds Presentation. ‘Myth of Fluid 
Management’. Brisbane, Australia. 
November 2015.

5. Fraser J.F Invited Speaker, Health 
Discoveries Forum, TPCH Research 
Forum. ‘Let’s get some ACTIONS’ 
November 2015.

6. Fraser J.F Invited Speaker, Fisher and 
Paykel Healthcare Clinical Forum. 
ANZICS ACCN. ‘A Review of the 
evidence and application to clinical 
practice’. Auckland, New Zealand. 
October 2015.

7. Fraser J.F Invited Speaker, Diamantina 
Health Partner’s Metabolic Research 
Collaborative ‘Hearts will never be 
practical until they can never be 
broken’ Brisbane, Australia. October 
2015. 

8. Fraser J.F Invited Speaker, The 
Cardinals’ Parent and Son Dinner 
‘Bionic hearts and lungs – closer than 
you think’ Brisbane, Australia. October 
2015. 

9. Fraser J.F Invited Speaker, Queensland 
Cardiology Core Curriculum Conference 
2015 ‘ECMO/VADs’ Brisbane, Australia. 
September 2015.

10. Fraser J.F Invited Speaker, 12th 
Congress of the World Fed of Society 
of Intensive and Critical Care Medicine 
‘Nasal High-flow across the Continuum 
of Care – the Mechanisms of Action and 
Physiological Outcomes’ Seoul, South 
Korea. August 2015

11. Fraser J.F Invited Speaker, 
Annual Introduction to Research 
Principles and Resources Courses 
for Health Professionals 2015 
‘Research Principles for Health Care 
Professionals’ Brisbane, Australia. 
August 2015

For further information or to contribute 
to the next edition of the CRE ACTIONS 
newsletter, please contact:

Elicia Pretorious 
Critical Care Research Group 
The Prince Charles Hospital

Phone: +61 3139 6880  
Email: Elicia.Pretorius@health.qld.gov.au
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