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MISSION STATEMENT AND OBJECTIVES 

 

Mission Statement 
 

The Mission statement of the Australian Nanotechnology Network (formerly ARCNN) is to 
enhance Australia’s Research in Nanotechnology and related areas, by effectively promoting 
and drawing together collaborations in this field.   

 

The ARC funding came to an end in 2010. ANN has received funding from the Department of 
Innovation, Industry, Science and Research towards the continuation of network operations for 
the next three years. 

This innovative network was created by four seed funding networks joining together in order to 
cover the broader areas and to create a larger more effective network.  

The following institutions are also contributing to the funding of the network operations. 

Australian National University, CSIRO, DSTO, Deakin University, Flinders University,  

Griffith University, LaTrobe University, Monash University,  

Queensland University of Technology, RMIT, University of Melbourne, 

 University of Newcastle, University of New South Wales, University of Queensland, 

University of South Australia, University of Sydney, University of Technology Sydney,  

University of Western Australia, University of Wollongong 
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Objectives  
The Nanotechnology field is one of the fastest growing areas of research and technology. The 
Australian Nanotechnology Network (formerly ARCNN) is dedicated to substantially enhancing 
Australia’s research outcomes in this important field by promoting effective collaborations, 
exposing researchers to alternative and complementary approaches from other fields, 
encouraging forums for postgraduate students and early career researchers, increasing 
nanotechnology infrastructure, enhancing awareness of existing infrastructure, and promoting 
international links. The ANN will achieve these goals through its dedication to bringing together 
all the various groups working in the field of Nanotechnology and related areas within Australia.  

 

 

The Network aims to: 
 

1. bring together key groups working in this area to communicate, innovate, share and 
exploit mutual strengths and facilities to make a major impact internationally  

2. identify new areas of research  

3. highlight the infrastructure that is available in Australia and promote use and sharing of 
these facilities  

4. identify infrastructure needs to strengthen research  

5. leverage off and interact with other networks for mutual benefit  

6. develop industry and international links  

7. interact with the wider community  

8. encourage postgraduate students and early career researchers to enhance their skill 
base and training  

9. become a national resource for industry, research and educational institutions, 
government and policy developers  
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2012 in Review 
The work in 2012 was focused on enhancing the funding of programs and events related to 
Nanotechnology around Australia.  

 

Membership of 1320, participants including 800 post graduate students and Early Career 
Researchers.  

 

More than 265 research groups are participating in the Network. 

 

Over 4,400,000 Website hits 

 

Held the International Conference on Nanoscience and Nanotechnology  

 

Held the ANN Early Career Researcher Workshop  

 

1 Long Term Visit 

 

4 Short Term Visits 

 

3 Young Nano Ambassador Awards 

 

11 Overseas Travel Fellowships 

 

Distinguished Lecturer Tour 

 

14 Events Sponsored by ANN 

 

Published Edition 4 of the NanoQ (Nano Quest Magazine) 
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Structure and Management 
The Australian Nanotechnology Network is managed by a Management Committee which met 
twice during 2012.  The meetings were held in February at the International Conference on 
Nanoscience and Nanotechnology in Perth and in August at the Australian Institute for 
Bioengineering and Nanotechnology at the University of Queensland.  

This management committee represents the wider membership and is chaired by an 
independent chair. The committee determines the priorities for each activity and allocates the 
budget for the network. A Network Manager manages the day to day administrative tasks 
under the Guidance of the Network Convenor. 

Management Committee Chair 
The duties of the Chair are to chair Management committee meetings, provide advice to the 
Network, confirm meeting minutes for circulation to Management committee members, 
represent the network at important meetings and provide general guidance to the network 
management. The current chair is Professor Erich Weigold. 

Convenor 
The convenor has overall responsibility for the Network operations and for meeting ARC 
requirements and guidelines. Represent the network at key Nanotechnology meetings in 
Australia and key International network meetings. Supervise Network staff and provide overall 
direction to the network activities. The network Convenor is Professor Chennupati Jagadish. 

Management Committee Members 
The management committee members participate in committee meetings. They serve on the 
Working Group sub committees, represent the Network and publicise network activities, 
organise and actively participate in the management of network activities, act as ambassadors 
for the Network and provide advice to the network members about network programs.  

Working Groups 
Committee members form into working groups that assess funding applications and other 
issues prior to the matter going to the full Management committee for voting. There are four 
working groups and their areas comprise. 

Events Working Group – evaluates all applications for sponsorship funding for Conferences, 
Workshops, summer and Winter Schools and Short Courses. 

Visits Working Group – evaluates all applications for Short and Long Term Visits and Overseas 
Travel Fellowships. 

Outreach Working Group – evaluates outreach proposals such as Public Lectures, Distinguished 
Lecturers visits, Outreach and Webpage. 

Education Working Group – evaluates applications for student, ECR and Entrepreneur Forums 
and educational activities. 

The Convenor fills in if a working group member is unavailable or when there is a conflict of 
interest. 
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The Management Committee (MC) comprises of the following members, representing 6 States, 
students and early career researchers and chaired by an Independent chair. The MC has 
representatives from ANSTO, CSIRO, DSTO and industry. 

Chairman – Emeritus Professor Erich Weigold – Australian National University  

Convenor- Prof Chennupati Jagadish - Australian National University                                                        

Events Working Group  
Prof. Laurie Faraone  the University of Western Australia 
Prof. Paul Mulvaney   the University of Melbourne  
Dr Alan Wilson             Defence Science and Technology Organisation 
Prof. Peter Majewski   University of South Australia 
Prof Michael James                  Australian Nuclear Science and Technology Organisation   
 

Visits Working Group  
Dr Adam Micolich         University of New South Wales         
Prof. Deb Kane            Macquarie University 
Prof Gordon Wallace   University of Wollongong  
 

Outreach Working Group 
Dr Adam Micolich         University of New South Wales         
Prof. Deb Kane             Macquarie University 
Mr Jaret Lee   Australian National University 
 
Education Working Group 
Prof. Max Lu                 University of Queensland   
Dr Terry Turney                        Micronisers Pty Ltd and Monash University  

                         Dr Steve Duvall            Silanna Ltd 
Dr Calum Drummond              Commonwealth Scientific and Industrial Research Organisation 
A/Prof Paul Wright      RMIT-University, convenor of NanoSafe Australia 
Ms Liz Micallef              Network Manager   

ANN Structure 

 

 

 

 

 

 

 

ANN Management Committee 

(Independent Chair and Membership representing the wider community) 

Network 
Convenor Network Manager  

Visits Working 
Group 

 

Outreach Working 
Group 

 

Education Working 
Group 

Events Working 
Group 

 



 9 

 

ACTIVITIES UNDERTAKEN BY ANN 
 

List of Activities funded / organized by ANN 

• International Conference on Nanoscience and Nanotechnology – 5-9 Feb 2012  
 
• ANN Early Career Researcher Workshop –  RMIT - December 2012 
 
 

Young Nanotechnology Ambassadors program  

• Mr Tristan Clemons, Biomedical, Biomolecular and Chemical Sciences at the 
University of Western Australia  

 
• Mr Omid Kavehei ,the School of Electrical & Electronic Engineering at the University 

of Adelaide 
 

• Queensland - Mr  Amirali Popat from the Australian Institute for Bioengineering and 
Nanotechnology University of Queensland  

 

Long Term Visits 

• Mr Vipul Agarwal from the University of Western Australia visit to Pharmaxis P/L in 
Sydney. 

 

Short Term Visits  

• Dr Withawat Withayachumnankul (Uni Adelaide) to visit RMIT 
 
• Mr Benjamin Gully (UWA) to visit the CSIRO C3 protein crystallisation facility in 

Melbourne  
 

• Dr Stephanie Pace from the Mawson Institute at the University of South Australia to 
visit the University of Sydney 
 

• Mr Mark Thomas Edmonds from La Trobe University to visit the University of New 
South Wales 

 

Work on NanoQuest magazine to enhance public awareness of Nanotechnology 
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Distinguished Lecturer Tour 
Prof Kevin Kendall, Chemical Engineering, University of Birmingham, UK - Nov/Dec2012 

 
 
Overseas Travel Fellowships 

Reports included from 2011 

• Dr Natasha Sciortino from Sydney University visit to the Institute de chimie de la 
matière condensée de Bordeaux (ICMCB) in Bordeaux France for a period of 4-7 
weeks 

 
• Mr Jason Chen from the University of New South Wales visit to the University of 

Nebraska (USA) for a period of 3 months  
 

• Dr Angel Tan from the University of South Australia visit to the University of 
Copenhagen (Denmark) for a period of four weeks 
 

• Dr Peter Metaxas from the University of Western Australia visit to the Georgia 
Institute of Technology (USA) for a period of 6 months 

 

2012 

• $5,000 funding support for Dr Adam Burke from the University of New South Wales 
to visit Lund University (Sweden) for a period of 6-8 weeks. 

 
• $5000 funding support for Ms Sarah Jaber from the Univeristy of Melbourne to visit 

the University of Stuttgart adn the University of Bayreuth (Germany) for a period of 6 
weeks. 
 

• $5000 funding support for Mr Constantinos Dimitrakakis from Monash University to 
visit the University of Colorado (USA) for a period of 12 weeks. 
 

• $5000 funding for Mr Sean O\'Keefe from RMIT University to visit University College, 
Dublin (Ireland) for a period of 13 weeks.  
 

• $5000 funding support for Miss Shima Taheri from the University of South Australia 
to visit the Institute de Science des Materiaux de Mulhouse, France for a period of 8 
weeks 
 

• $5000 funding support for Mr Morteza Hasanzadeh Kafshgari  from the University of 
South Australia to visit the University of Turku, Finland for a period of 5 months 
 

• $1200 funding support for Mr Benjamin Dalton from RMIT University to visit Roskilde 
University in Denmark for a period of 3 months 
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• $4900 funding support for Miss Richelle Lyndon from Monash University to visit the 
University of California, Berkeley, USA for a period of 3 months. 
 

• $5000 funding support for Mr Dominic Ho from the University of Western Australia 
to visit Stanford University for a period of 3 months 
 

• $2050 Funding support for Mr Kevin Reitwyk from LaTrobe University to visit the 
National University of Singapore for a period of 9 days 
 

• $870 funding support for Mr Thomas Lee from the Univeristy of Sydney to visit the 
MacDiarmid Institute, New Zealand for a period of 10 days 

 

Asia Nano Camp 

Participants sent to the 4th Asia Nanotech Camp (ANC) 2011 which took take place on Aug. 15th 

through Aug. 28th 2011 in Korea.  

Awardees were the following: 

• Ms Zongli Xie from CSIRO 

• Dr Andrew Ming from the University of New South Wales 

• Mr Jian Lu from the University of Queensland 

 

 Conferences, Workshops and Events Sponsored by ANN  

• 2nd Workshop on Dynamics and Control of Micro and Nanoscale Systems held at the 
Sebel Hotel in Newcastle on the 23-24th Feb 2012 

 
• NT12-International Conference on the Science and Application of Nanotubes held at 

the Brisbane Convention Centre on the 25-29th June 2012  
 
•  OZCarbon 2012 held on the 1st-3rd July 2012 at the Faculty of Engineering, 

Mathematical and Computer Sciences building, The University of Adelaide. 
 
• 3rd International NanoMedicine Conference held at the Crowne Plaza, Coogee 

Sydney, NSW on the 2-4th of July 2012.  
 
• International Conference on BioNano Innovation held at the Brisbane Convention & 

Exhibition Centre on the 18th to 20th of July 2012. 
 
• 4th WUN International Conference on Spintronics held at the University of Sydney on 

23-25th July 2012.  
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• International Organic Excitonic Solar Cell (IOESC2012) held at the Hyatt Coolum 

Queensland on the 4th -7th September 2012. 
 
• 3rd Asia Pacific Symposium on Nanobionics held at the University of Wollongong on 

the 19-21st September 2012. 
 
• 37th International Conference on Infrared, Terahertz and Millimeter Waves held at 

University of Wollongong on the 23-28th September 2012 
 
• International Workshop on the risk assessment of manufactured nanomaterials held 

at the Mawson Lakes Campus, University of South Australia on the 8th-9th of 
October 2012. 

 
• International Conference on Emerging Advanced Nanomaterials (ICEAN-2012) held at 

the Hotel Royal on the Park, Brisbane on the 22-25 October 2012.  
 
• Bilateral (Italian-Australian) Workshop on Nanostructured Materials for Magnetic 

and Spintronic Devices held at the Embassy of Italy, Canberra, on the 31st October to 
1st November 2012. 

 
• Advances in Functional Nanomaterials for Energy and Environmental Applications 

Symposium held at the University of New South Wales on the 15-16th November 
2012  

 
• Conference on Optoelectronic and Microelectronic Materials and Devices 2012  held 

at the University of Melbourne on the 12-14th December 2012 
 
• 5th International Symposium on Functional Materials  held at the University of 

Western Australia on the 17-20th December 2012 
 

• ACIS 2013 - The Biennial Australian Colloid and Interface Symposium held in Noosa, 
Queensland on the 3-7th February 2013  
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International Conference on Nanoscience and Nanotechnology 

(ICONN2012) – 5-9th February 2012, Perth 
In early February, 2012, the 2012 International Conference on 
Nanoscienceand Nanotechnology (ICONN 2012), the 10th Asia-
Pacific Microscopy Conference (APMC 10), and the 22nd 
Australian Conference on Microscopy and Microanalysis 
(ACMM 22) were held in Perth, Western Australia, as a single, 
integrated event.  

Prof Lorenzo Faraone was the ICONN chair and Prof Brendan 
Griffith chaired the Conference on Microscopy and 
Microanalysis. The Conference included Short Courses, 
Workshops and a concurrent major Equipment Exhibition, at 
the Perth Convention and Exhibition Centre. The combined 
event was the largest microscopy and nanotechnology-related 
event in Australia's history. 

The great success of the meeting was made possible by 
outstanding delegates. The conference was attended by around 1100 delegates, including 
exhibitors, and some 870 papers were presented. Nine concurrent sessions were run for most 
of the conference and these were all well attended. There were ~ 150 invited speakers and 
delegates representing ~ 30 countries. 

The exhibition pavilions, covering 6,000 sq m, were filled with 94 exhibitor booths and tables, 
coffee carts and poster boards. Exhibitor and delegate feedback has been very positive, 
particularly by us providing the round tables where people could eat meet other delegates and 

rest feet. 

The Governor of Western Australia, Mr Malcolm 
McCusker AC, officially opened the Conference 
and provided stimulating Opening Remarks. 

 

 
 
 
 

 
Profs Knut Urban and Frank Caruso delivered wonderful 
plenary lectures. The first plenary was the inaugural Cockayne 
Lecture and the AMMS has decided to continue this as an 
ongoing part of future ACMM’s. 
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Taken from the TechNyou site http://technyou.edu.au/ (30/6/2012) 
At ICONN 2012: My own Big Bang Theory By Buck Sleg - University student 
Buck is another of our competition winners we sent to ICONN (International Conference on Nanoscience 
and Nanotechnology) in Perth last year. Buck has just started his double degree in Science and Advanced 
Computing at ANU and according to him, loves it, and so you would hope. Although he already had an 
obvious interest in science attending the conference made tempting him further to pursue something 
science-related in the future. “Going to the conference convinced me that lots of scientists love their jobs. 
It gave me a better view of how science works: lots of experts chipping away at different problems in the 
field, sharing their insights with each other, and gradually increasing our understanding,” he said. 
This is Buck’s experience of ICONN 2012 
Back in December last year, I entered a Talking Technology competition. The prize was a trip to Perth for 
the ICONN 2012 nanotechnology conference in Feburary. I had great fun, learnt heaps, and met all kinds 
of interesting people. I also got a taste of academic conferences, and quickly decided that they’re so much 
fun that I need to attend more of them. 
I arrived in time to go to the opening function, which was drinks and nibbles in the ballroom of the 
Entertainment Centre. After meeting up with the Department of Innovation people who had provided my 
ticket, I wandered around, ate tasty food, and met interesting people, which was pretty much a summary 
of the whole week. Pretty much everyone but me either had a PhD or was on the track to getting one. It 
was kind of scary to be so woefully underqualified, as a high school graduate. I noticed when came home 
from ICONN how weird it was to talk to people who hadn’t studied science for years or decades. All of the 
scientists at ICONN had such an amazingly deep understanding of not only their subfields, but the whole 
of science, compared to most of the people I normally run across. 

That’s my spot 
Most of the scientists were friendly. There were a few of them who looked like my nerd friends will look 
in thirty years’ time, but for the most part they let me into their conversations and gave me their business 
cards. I had probably fifty people explain their current research to me over the course of the week, which 
gave me a bit of an idea as to where most of the current research is. One of my favourite conversations 
was with a PhD student, whose research involved observing interference patterns in nanoparticles fired 
through slits, which is a fascinating area of quantum physics. Another was with a researcher at CSIRO, 
who summarized the research on nanotech safety for me: so far, it all seems pretty safe. 
Into the breech 
Each day started with two major presentations. After morning tea, we had to choose between about ten 
different parallel sessions, which were all organised by theme. I tried attending some of the sessions with 
titles like “Nanocharacterisation: Materials”, but it all went way over my head. I spent most of the week in 
the sessions on safety, ethics, and legal issues related to nanotech. These were a bit easier to follow: “This 
nanoparticle seems to be totally safe in this situation.” I enjoyed these sessions enormously: I felt really 
important sitting in a room with some of the important people in nanotech regulation in Australia. I met 
Greg Crocetti, from Friends of the Earth, in one of those sessions. He gave a really good presentation 
arguing that it’s really dumb to use colloidal silver as a general-purpose antibacterial agent, because that 
encourages bacteria to develop immunity to it. He seemed really smart in conversation afterward. 
However, many of his other concerns related to nanotech seemed to be fairly unfounded. 
We also march on our stomachs, it seems 
One of the highlights of the conference was the conference dinner. I sat with people from the ANFF (the 
Australian Nanofabrication Facility). The guy I was sitting next to, Gareth was a physicist who has worked 
on the Large Hadron Collider at CERN among other projects. He had some interesting opinions on the 
future of scientific research in Australia. Particularly, he pointed out that regardless of discipline, large 
amounts of scientific funding are aimed at particular areas which will be problems for Australia in the 
future: climate change, an aging population, and so on. He thought that interdisciplinary research was 
important to solve many of the problems which we’ll face in the future. I loved the conference. It was a 
shame for it to end. I loved meeting interesting people, who loved what they were doing. I wish I knew a 
bit more science, so that I could have understood the more technical aspects of the conference. 
Nanotechnology is powerful. It’s going to massively change how we live. It was exciting peering into the 
future.  
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ANN Early Career Researcher Workshop – 15-16th December 2012 

Australian Nanotechnology Network Early Career Symposium 
 RMIT University 

The aim of this 
symposium is to 
provide a forum for 
early career 
researchers (ECRs) and 
postgraduate students 
working on nanotechnology research to present their 
work, meet other researchers and students, and 
interact with other research groups in Australia.  

The ANN ECR workshop was held in Melbourne at the Design Hub in the city campus of RMIT 
University in December. This workshop was co-chaired by Dr Sharath Sriram and Dr Madhu 
Bhaskaran from RMIT and Dr Willems Van Beveren from the University of Melbourne.  

The presentations were from Australian ECRs and postgraduate students, along with four 
keynote talks by more senior speakers. This Symposium consisted of 24 talks of 15 minutes 
duration, two poster sessions, a panel discussion, and 
networking opportunities.  

There were 92 attendees, 70 of whom werePhD students 
presenting their talks at the workshop. 

Keynote speakers included high profile scientists both from 
Academia and National Laboratories. These were  

Dr. Amanda Barnard (CSIRO)   - A Guide to Getting Published 
“for Early Career Academics” 
A/Prof. Wenlong Cheng (Monash Uni)   -
“Plasmonic    Nanoarchitectures: From structural design to 
biological applications” 
Dr. Victoria Coleman (Nat Measurement Inst) - 
"Nanometrology: Small science, big challenges and diverse 
opportunities” 
A/Prof. Aijun Du (Uni of Queensland) -“Nanomaterials   for Clean Energy, 
Electronics and Environmental Applications” 
Prof.Robert Williamson (Australian Academy of Science) “Early career 
researchers–The best training, yet no guarantee of a job?” 
 

The poster prizes, sponsored by Elesevier were awarded to  
• Dr. Ludovic Dumee, Deakin University 
• Ivan Lozic, University of Western Australia 
• Adam Blanch, Flinders University 
• Michael Bradshaw, University of Western Australia       
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LONG TERM VISITS 
 

ANN supports the nanotechnology community by making funding support available to 
postgraduate students and early career researchers (within 5 years of award of PhD degree) 
for travel and accommodation expenses associated with Long Term Visits to research 
Institutions within Australia. Up to $2,000 are provided for a maximum of three months for 
travel and accommodation to a location(s) within Australia. 

 

Mr Vipul Agarwal from the University of Western Australia visit to Pharmaxis 
P/L in Sydney.  

 Report of Outcomes of Long Term Travel Visit Scholarship  

Vipul Agarwal, the University of Western Australia  

Details of Travel:  

Pharmaxis P/L , Research and Development Lab , Sydney  

Travel Period: 28 June- 17 August 2012  

Purpose of the visit:  

In my research so far, I have developed a polymer dressing by incorporating one of the new 
mannose-6-phosphate (M6P) analogues developed in Pharmaxis lab. This polymer dressing 
mimics the extracellular matrix and provides an optimum environment for cell proliferation and 
motility. Initial in vitro testing on primary human dermal skin fibroblasts confirmed that 
biocompatibility of the anti-scarring agent encapsulated polymer dressing. Simultaneously, we 
started working on one another M6P analogues again developed by Pharmaxis P/L to compare 
and select the best one forward. The aims of the work being undertaken were as follows:  

1. Check the efficacy of two new M6P analogues compared against M6P on primary human 
dermal skin fibroblasts and primary dermal scar fibroblasts.  

2. Real time quantitative polymerase chain reaction (RT-qPCR) to quantify the effect of TGFβ1 
on gene expression of collagen I, fibronectin and hyaluronan synthase 1 and 2.  

3. Protein expression level using western blot (WB) assay for above mentioned four marker 
proteins. In addition, we will also attempt to employ some protein specific fluorophore tagged 
antibody staining experiment to compliment the western blot and RT-qPCR data.  

4. Release profile of PSX64 from the polymer fibres using the high pressure liquid 
chromatography (HPLC).  
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Research activities undertaken:  

Research activities undertaken revolved around the above mentioned aims. Initial phenotypic 
studies showed no anomalous cellular response towards any M6P analogues at any 
concentration studied. This motivated us to explore the new M6P analogues, developed in 
Pharmaxis lab, as anti-scarring agents by studying their effect on micro markers behind 
scarring.  

We started with dose and time response of TGFβ1 on gene expression studies of ECM fibrotic 
markers such as fibronectin and collagen I in human dermal skin fibroblasts which confirmed 
that 2 ng/ml concentration for 24h of TGFβ1 stimulation was sufficient to induce the optimum 
response for measurement. To do this I had to learn new assays and techniques such as qPCR 
and western blot.  

Dose curve response of M6P and it’s analogues using qPCR also confirmed that PSX25 and M6P 
have no dose dependence on fibronectin gene expression. Gene expression levels were found 
to be lower at 10 μM and 0.1 μM concentrations of PSX64 compared to the same 
concentrations of M6P and PSX25. We encountered consistent problems with gene expression 
level of collagen I. Attempts were made to resolve the issues and work will continue at home 
institution (UWA) to optimise the technique and collect the collagen I data for publication.  

Studies were also carried out to estimate the protein expression using western blot with limited 
success. Protein expression level of fibronectin on various concentrations of M6P and 
analogues showed greater reduction in TGF-β expression upon PSX64 treatment at 10 μM 
concentration. Unfortunately, collagen I protein expression couldn’t be optimised and the work 
will continue at UWA. I also attempted to quantify the release of PSX64 from polymer fibres 
using two techniques i.e. HPLC and UV-Vis spectroscopy however, it was inferred that the 
amount of compound releasing from the fibres were below the limit of detection of both 
techniques. Initial studies showed add on effect of fibre dressing with PSX64 compared to just 
polymer fibres on cell proliferation supporting the argument that cellular response is due to the 
PSX64 released from the dressing. Further studies using qPCR and western blot are under 
progress to confirm this notion.  

 

Benefits of the research visit:  

This research visit was very helpful in the development of my skills and career. It was a good 
learning experience to work in a research and development team at a pharmaceutical company 
which are very different from academic research groups. Through this visit I was able to work in 
a multi disciplinary lab and was able to learn the intricacies of real life translational research. I 
was able to learn the methodology to run qPCR, western blots and fluorescent antibody 
staining experiments. Pharmaxis R&D lab provides the collaborative research laboratory 
environment, in which both chemistry and biology research group’s work in tandem. To work in 
the big multi-disciplinary research work demands good communication skills which helped me 
developed my teamwork and interpersonal skills.  
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Working closely with a project leader exposed me to the leadership skills required in everyday 
life from working in a research lab to undergraduate teaching I am involved in. In addition, I had 
the opportunity to learn new instruments and softwares, which will add to my skill set in the 
use of new research technology. I specifically enjoyed the dynamic environment at Pharmaxis 
lab which promotes the exchange of knowledge and ideas to achieve the common goal.  

Finally, during my tenure at Pharmaxis I was able to meet senior researchers from difference 
background and experience. It also exposed me to the importance of multidisciplinary research 
team to solve difficult riddles required in the progression of science. I built professional 
relationship, made new friends and learned new skills that I am sure will help me in my career.  

 

Conclusion:  

The Long Term Travel Visit Scholarship awarded by ANN allowed me to visit R&D lab at 
Pharmaxis P/L, Sydney for the period of 8 weeks. During this time, I was able to carry out a 
number of useful experiments and assess the efficacy of two different M6P analogues as anti-
fibrotic agents in burn injury model. The experiments included quantification of gene 
expression levels of the key fibrotic markers like collagen I and fibronectin on two human 
primary skin dermal cell types. TGF-β1 response was optimised for both cell types and showed 
that both new M6P analogues behave similar to M6P in culture. From this point we would 
continue working towards finishing the qPCR analysis of collagen I on both cells types and 
publish as a comprehensive study combining the data obtained at Pharmaxis and in our labs at 
UWA. The trip was particularly useful in terms of developing and learning new skills including 
laboratory, research and more generic career abilities.  

I would like to extend my sincerest thanks to ANN for providing me with most valuable and 
useful experience. It would be my pleasure to acknowledge ANN in the forthcoming 
publications and I would not hesitate to recommend the experience to other students 
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SHORT TERM VISITS 
 

Funding support is also available to postgraduate students and early career researchers (within 
5 years of award of PhD degree) for travel and accommodation expenses associated with Short 
Term Visits to research Institutions within Australia. Up to $1,000 is provided for travel and 
accommodation to a location(s) within Australia. 

 
Dr Stephanie Pace from the Mawson Institute at the University of South 
Australia visit to the University of Sydney 
Stephanie will be visiting the University of Sydney in 2013 
 
 
 
Mr Mark Thomas Edmonds from La Trobe University visit to the University of 
New South Wales email sent 11/020/2013 
 

Report of ANN Short Term Travel Fellowship:  

Mr Mark Edmonds, La Trobe University. 

The outcomes of this award are as follows: 

• Mr Mark Edmonds visiting the Quantum Electronic Devices Group of Professor Alex 
Hamilton at the University of New South Wales for the period 25 November to 8 
December 2012. 

•  The visit aimed to conduct a collaborative project with Professor Hamilton to study the 
low temperature magneto-transport properties of p-type surface conducting (100) 
diamond. 

• The measurements were performed on a dilution fridge over two weeks on two 
different diamond samples that had been fabricated into hall bar devices prior to the 
visit. 

• The measurements involved measuring the change in sheet resistivity as a function of 
magnetic field for different temperatures below 4K and also the hole density as a 
function of temperature. 

• The results included observation of weak localization and weak anti-localization effects, 
the first time these effects have been observed on diamond. These results have been 
analysed and have been able to conclusively prove the existence of a two-dimensional 
hole gas at the diamond surface. The existence of this 2DHG had yet to be proved 
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experimentally. These results are expected to have a significant impact for diamond 
based research. 

• The results have been analysed and a paper is being prepared for submission to a high 
impact factor journal. Preliminary results were presented at the COMMAD conference 
at Melbourne University December 2012. They will also be presented at an international 
conference later this year. 

• The visit provided a great opportunity for networking and learning new experimental 
techniques. This work has provided stimulation for further research into other gated 
diamond devices that will be able to modulate the hole sheet density to obtain high 
mobility sample to allow observation of the Quantum Hall Effect and Shubnikov de Haas 
oscillations to determine the carrier effective mass within the 2DHG. 

I would like to thank the Australian Nanotechnology Network for selecting me for this award 
and for providing the funding that has helped me to successfully conduct this experiment. 

Kind Regards, 

 

 

Mark Edmonds 
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OVERSEAS TRAVEL FELLOWSHIPS 
Opportunities for Five to six Overseas Travel Fellowships valued at up to $5,000 each are 
offered every 6 months. This is a mechanism whereby Australian students and early career 
researchers can visit overseas laboratories to gain new skills and training in this emerging field 
of research.  These fellowships are also offered for attending International Summer Schools of 
minimum one week duration, or longer. 

Applications are ranked and Fellowships awarded to the top 5-6 ranked applications. 

 

Dr Natasha Sciortino from Sydney University visit to the Institute de chimie de la 
matière condensée de Bordeaux (ICMCB) in Bordeaux France  

Dr Natasha F. Sciortino from the University of Sydney visit to the ICMCB, Bordeaux (France) 
 ANN Overseas Travel Fellowship Report 
Photomagnetic characterisation study on nanoporous multi-stable metal-organic framework 
(MOF) materials. 

My visit of ~ 6 weeks (4th September – 15th October 2011) took place at the Institute for Solid 
State Chemistry Bordeaux (Institute de chimie de la matière condensée de Bordeaux (ICMCB)) 
in Bordeaux, France. Specifically, this visit continued our collaboration with the group of Dr 
Jean-François Létard, The Molecular Sciences: Photo, Piezo and Thermo-sensible Materials 
group. This research group is a world leader in photomagnetic and photo-sensible 
characterisations and they have several custom built state-of-the art instrumentation that I was 
able to be trained on and actively involved in measurements and data acquisition. This was my 
3rd visit to the Bordeaux research group, which was necessary to complete and finalise detailed 
photomagnetic studies on a range of my materials. The research visit was preceded by my 
attendance as a delegate and speaker at the IUCr 2011 International General Congress and 
Assembly conference in Madrid (22-30th August), where I presented my research in a talk 
entitled “Interplay between Structure and Functional Properties in Spin Crossover Frameworks.”  

As a direct result from this research visit to the ICMCB in Bordeaux, some of the results were 
recently published in Angewandte Chemie International Edition, including the inside cover 
graphic. 

N. F. Sciortino, K. R. Scherl-Gruenwald, G. Chastanet, G. J. Halder, K. W. Chapman, J. F. Létard, C. 
J. Kepert, “Hysteretic three-step spin crossover in a thermo- and photo-chromic 3D pillared 
Hofmann-type metal-organic framework” Angew. Chem. Int. Ed., 2012 51, 9944 (inside cover 
graphic), 10154-10158. 

I am very grateful to the Australian Nanotechnology Network for the travel funding which made 
this research trip possible. Several other publications resulting from the data collected are also 
in preparation. 
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Background and Premise for the research travel: 

For Fe(II) based materials, spin-crossover (SCO) is an electronic spin-state switching 
phenomenon that describes the ability of the iron(II) centre to adopt either an S = 0 low spin 
(LS) or an S = 2 high spin (HS) state, and can ‘switch’ between the two states in response to 
some external stimulus. In the pursuit of ‘smart’ high-performing materials, the recent 
integration of SCO function into porous framework materials gives rise to a unique molecular 
scenario in which factors that govern the switching responses to external perturbations (e.g. 
temperature, pressure, light) are newly intertwined with factors governing structure-function 
relationships and host-host/host-guest chemistry. The materials I have developed with this 
approach display novel multifunctionality from uniquely co-existing properties (namely SCO, 
porosity, guest-exchange capabilities, and structural flexibility) that can be exploited towards 
useful applications in photo-responsive devices, optical switches, molecular sensors, data 
storage devices, etc.  

The main purpose of the research visit was to complete a full photomagnetic characterisation 
study on a particular robust nanoporous multifunctional material that displays unprecedented 
tristable (hysteretic three-step) electronic, magnetic and chromic spin state switching 
behaviour. This material is [Fe(dpsme)M(CN)4]·⅔ dpsme·xEtOH·yH2O (1; M = PdII or PtII; dpsme= 
4,4’-di(pyridylthio)methane; EtOH=ethanol), which exhibits a three-step SCO transition that is 
unique in occurring both upon cooling and upon warming and in having broad thermal 
hysteresis. In addition, I also had prepared an extended series of related electronically 
switching materials that also display unusual magnetic and structural behaviours and these 
materials were also taken to investigate and characterise any light-responsive functionality 
observed.  

Outline of methods and experiments conducted at the ICMCB Bordeaux laboratory: 

Prior to photomagnetic characterisation, optical reflectivity measurements are carried out 
using a custom-built helium reflectivity setup coupled with a CVI spectrometer. The physical 
property of thermochromism that is characteristic for spin-crossover materials can be 
exploited, where the thermal spin transition, as well as the possible occurrence of light-induced 
phenomenon at low temperatures, can be monitored conveniently through measuring the 
electronic spectrum of the crystalline sample as a function of temperature and light irradiation. 
Reflectivity spectra within the range 450-950 nm at selected temperatures and the 
temperature dependence of the signal at a selected wavelength (± 2.5 nm) between 5 K and 
290 K are simultaneously recorded. The instrument is equipped with an optical detector, which 
collects the whole reflected intensity and gives the total reflectivity signal as a function of 
temperature. The source of white light is a halogen lamp emitting between 400 and 900 nm. 
The analyses are performed directly at the surface of thin layers of crystalline samples without 
any dispersion in a matrix. 

The photomagnetic measurements are performed on a custom-built MPMS-55 Quantum 
Design SQUID magnetometer operating at 2T coupled to a Kr+ laser, where the sample is 
irradiated at low temperatures (10-100 K) to investigate the wavelength, temperature and 
time-dependent photo-activity of my spin crossover MOF materials. A typical photomagnetic 
experiment for my samples is outlined as follows: A crystalline sample of the compound is first 
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suspended in silicone grease to inhibit desorption. The suspended sample is then prepared in a 
thin layer (~0.1 mg) to promote full penetration of the irradiated light. The sample is first slow 
cooled to 10 K, ensuring that potential trapping of HS species at low temperatures does not 
occur. Irradiation to photo-saturation is carried out at a set wavelength (usually determined 
from the optical reflectivity results) and the power of the sample surface is adjusted to 
~5 mW cm−2. Once photo-saturation is reached, irradiation is ceased and the temperature 
increased at a rate of 0.3 K min− 1 to ~100 K and the magnetisation measured every 1 K to 
determine the T(LIESST) value; given by the extreme of the δ χMT /δT versus T curve for the 
relaxation. The T(LIESST) value describes the limiting temperature above which the light-
induced magnetic HS information is erased in a SQUID cavity. In the absence of irradiation, the 
magnetism is also measured over the temperature range 10 – 300 K to follow the thermal spin 
transition and to obtain a low temperature baseline. This typical measurement takes ~2 days to 
complete per sample. 

In addition to T(LIESST) measurement, reverse LIESST and Light-induced Thermal Hysteresis 
(LITH) studies were performed on some of my materials. Reverse LIESST is carried out by 
irradiating the sample at 10 K with wavelength λ = 830 nm in efforts to promote full conversion 
of all iron(II) sites from the HS to the LS state. LITH experiments are performed by first attaining 
complete photo-saturation by irradiating the sample at 10 K, then maintaining irradiation whilst 
cycling the sample through the temperature profile 10 – 100 – 10 K. 

Kinetic studies are performed by irradiating the sample at 10 K until photo-saturation is 
reached. Whilst under constant irradiation the sample is then warmed to a desired 
temperature around the T(LIESST) region. At the desired temperature, the laser is turned off, 
and the decay of the magnetization signal is followed for several hours, or until relaxation back 
to the LS baseline is reached. This is repeated for several selected temperatures within the 
T(LIESST) region. A full kinetic study measurement requires ~1.5 weeks of instrument time. 

Summary of select research results from this overseas visit: 
Investigation of structural and magnetic behaviours reveals that [Fe(dpsme)2Pt(CN)4] 
·⅔dpsme·xEtOH·yH2O (dpsme= 4,4′-di(pyridylthio)methane), 1, exhibits a three-step SCO 
switching behaviour with 20 K thermal hysteresis. Accompanying this stepwise transition is a 
series of subtle structural modulations in which the material converts between different long-
range configurations of ordered HS and LS Fe(II) sites. The transition spans four separate lattice 
spin states – raising for the first time the possibility of quaternary information storage in a SCO 
system. This material additionally exhibits dramatic colour switching (thermochromism) (Figure 
1) and reversible photo-induced SCO behaviour (Figure 2). The full range of photomagnetic data 
collected on 1 demonstrates that this material shows light-induced switching properties. This 
particular material, and several of my other materials also measured are able to switch 
reversibly between different structural, magnetic and chromic states upon light irradiation. For 
1, at low temperatures, irradiation of the LS state with green light (532 nm) induces a partial 
photoconversion to the HS state according to the LIESST effect (Figure 2a). At 10 K, this photo-
induced HS state, which is kinetically stable in the dark, can be depopulated by irradiating at 
830 nm according to the reverse-LIESST process (Figure 2b). To our knowledge, this is the first 
example of a 3D Hofmann-type material displaying reversible photoswitching— a comparatively 
rare property to be reported among SCO materials in general. The stability of the photoinduced 
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state in the absence of irradiation was determined by using a conventional T(LIESST) procedure. 
Furthermore, a light-induced memory effect (LITH) was also observed (Figure 3).    

 

   Figure 1.  Left: Photo showing the thermochromic behaviour of spin crossover materials. The particular 
sample pictured is that of [Fe(dpsme)2Pt(CN)4] ·⅔dpsme·xEtOH·yH2O, 1. Right: Graphic image depicting 
the crystal structure and magnetic behavoiur of 1 overlayed on a quarternary system landscape.  

 

Figure 2: Photomagnetic data. a) Thermal dependence of the χMT product including the thermal SCO on warming 
and cooling; irradiation at 532 nm at 10 K; and thermal behavior in the dark of the photo-induced state. T(LIESST) 
corresponds to minimum of the derivative curve presented in the insert. b) Magnetic susceptibility response at 10 
K under different wavelength irradiations (532 and 830 nm) in comparison to the time dependency recorded in the 
dark. 

 

Figure 3. 3a) LITH data. The LITH loop shows magnetic susceptibility data measured in cooling and 
warming mode under constant irradiation. 3b) Kinetic data. plot of the different relaxation kinetics 
recorded as a function of the temperature (left) and time dependence of the HS fraction at 
temperatures from 40 to 62 K (right).  
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Figure 4: Optical Reflectivity data. This data was collected on different SCO framework sample 
related to 1, and is representative of a typical result for these materials that show both thermal 
and light induced phenomena. 4a) The thermal evolution of the diffuse absorbance spectra of 
the compound under light irradiation over the 140 – 70 K and 70 – 10 K range. The spectral 
changes due to thermal SCO transition are shown on the left and the spectral changes due to 
the LIESST effect are shown on the right. 4b) Temperature dependence of the absorbance at 
647 nm (red) and the 843 nm (black) for the cooling (closed circles) and warming (open circles) 
mode under light irradiation over the 160 – 10 K range. Note the hysteresis loop observed 
indicates this material shows both thermal SCO hysteresis and LITH (light induced thermal 
hysteresis).  

 In conclusion 

As a result of this research trip, a large amount of photomagnetic data and analyses were 
performed that have enabled me to finalize results for publication and also provided a 
significant fundamental understanding of my materials. Elucidating the underlying factors 
driving the unique and often co-existing properties, including the exciting photomagnetic 
behaviours observed on this research trip, are fundamental for the advancement and future 
development of useful materials for applications. For example, sensing and optical device 
capabilities become realised when chromic, electronic and magnetic switching properties 
characteristic of spin-crossover materials can be reversibly and selectively controlled on the 
molecular level by specific external stimuli including that of light. Furthermore, this research 
trip also strengthened the collaboration and research efforts between the groups of Dr Jean-
François Létard in France and Prof. Cameron J. Kepert in Australia.  
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Mr Jason Chen from the University of New South Wales visit to the University of 
Nebraska (USA)  

The Australian Nanotechnology Network Travel Scholarship was awarded to me (Mr. Jason 
Chen, PhD Student at University of New South Wales, Sydney, supervised by Prof. V. Nagarajan 
from School of Materials Science and Engineering) to cover the costs of my overseas visit to 
University of Nebraska Lincoln (UNL), Lincoln, USA for the period from 07/09/12 to 25/11/12. 

During the visit, I worked under the guidance of Prof. Gruverman and focused on the use of 
Dual AC Resonance Tracking Piezoforce Microscopy (DART-PFM), a technique pioneered by 
Prof. Gruverman, to examine the ground state domain configuration and domain growth 
kinetics in ultra-thin PZT films. Knowledge and skills regarding the different operational modes 
of the microscopy was learnt during the trip. The studies performed have resulted in two 
manuscripts that are currently underway. Moreover, there are several new finding upon this 
trip, such as PZT’s polarization dependent photocurrent response under UV illumination, that 
have given rise to exciting new ideas and possible research directions regarding ultra-thin PZT 
films and their functionalities at the nano-scale which will be explored in the future.    

The detail of the publications as a direct result from the trip to UNL is listed in Table I below. 
ANN Travel Scholarship is listed as an acknowledgement in all publications.  

Publication Title Authors Abstract Status and Notes 

Interface Control 
Of Polarization 
Induced 
Photoreactivity In 
Ultrathin Epitaxial 
Ferroelectric Films. 

 

Jason Chen, 
Haidong Lu, 
Alexei 
Gruverman, 
Heng-Jui Liu, 
Ying-Hao Chu, 
Steve Dunn, 
Kostya (Ken) 
Ostrikov, and 
Nagarajan 
Valanoor 

Asymmetrical electrical 
boundary conditions in (001)-
oriented Pb(Zr0.2TiO0.8)O3 (PZT) 
epitaxial ultrathin ferroelectric 
films is exploited to achieve 
interface control of polarization. 
Preferentially polarized films 
with contrasting c-domain 
orientations (up or down) are 
achieved using 
PZT/SrRuO3(SRO)/SrTiO3(STO) or 
PZT/(La,Sr)CoO3(LSCO)/STO 
configurations, respectively. 
Strong polarization imprint in 
both films is confirmed by lateral 
shift in the hysteresis loop. 
Photochemical deposition of Ag 
nanoparticles under ultraviolet 
irradiation reveals the C+ PZT to 
have enhanced photochemical 
reduction capability compared 

Submitted to 
Applied Physics 
Letters(APL). 
Currently under 
the second round 
of review. 
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Figure 1. Lincoln Municipal airport 

 

 

Figure 2. Cornfield in Lincoln Nebraska 

 

 

to C- PZT. This is attributed to a 
strong subsurface band bending 
effect caused by the polarization 
orientation coupled with the 
presence of charged species 
within the film.  

 

Sub-coercive 
switching in 
epitaxial 
PZT(20/80) 

 

Jason Chen, 
Alexei 
Gruverman, 

Kostya (Ken) 
Ostrikov, and 
Nagarajan 
Valanoor 

 

In this work, we studied the 
formation and evolution of 
domains in 20nm PZT thin-films 
under a range of field strength, 
extending down to field 
strength less than 50% of the 
macroscopically determined Ec 

and showed that, Ec is not a 
limiting factor for the creation 
of macroscopically stable 
domain. The physical 
understanding of domain 
kinetics in extremely small field 
could assist in the engineering 
and lowering of Ec, which has 
obvious and non-trivial 
technological benefits.  

 

Article is still in 
progress. To be 
submitted to J. 
Appl. Phys.(JAP). 



 34 

Angel Tan from the University of South Australia visit to the University of 
Copenhagen (Denmark)  

Dr Angel Tan is an Early Career Researcher in nanomedicine research at the Ian Wark Research 
Institute, UniSA. Her primary research interests focus on nanofabrication and mechanistic 
investigations of novel hybrid nanoparticles-lipid colloids for controlled oral drug delivery. 

Purpose of visit: The purpose of the current visit was to learn and import the world-class 
pharmaceutical skills of the Bioneer: Faculty of Pharmaceutical Sciences (FARMA) at the 
University of Copenhagen for strengthening the research capability of our nanomedicine 
research team at The WarkTM. This aim was enabled via a five-week research training program 
hosted by the FARMA center based on supports from the ANN Overseas Travel Fellowship and 
the UniSA Early Career Research Travel Award. The overall project aim was to establish a 
rigorous gastrointestinal digestion-permeation combinatory model (which is not yet available in 
Australia) for fostering full mechanistic investigations into the absorption process of various 
nanoparticulate lipid-based formulations.  

Background: Conventionally, a lipolysis pH-stat titration unit (which monitors pH changes 
during lipid digestion) is used for characterising the digestion behaviours of orally administered 
lipid-based carriers. For the evaluation of drug permeability across the intestinal absorptive 
cells, the models of Caco-2 cell monolayer are conventionally accepted pharmaceutical tool. 
The major limitations associated with these two separate models are that, the lipolysis unit only 
reflects the pre-absorption processing of the drug carriers (without being able to illustrate the 
carrier/drug transport mechanisms), whereas the Caco-2 cell lines (being incapable to secret 
mucus in vitro) are sensitive to the constituents of digestion media and thus, are not suitable to 
be used with physiologically relevant media.  

In addressing this major challenge, A/Prof. Anette Müllertz and co-workers have pioneered the 
research in developing a robust, reliable digestion-permeation combinatory model composed 
of viable Calu-3 (airway) cell lines that are mucus-producing and resistant to digestion media 
[1]. This combinatory model is regarded as an extremely powerful simulation of the whole 
course of gastrointestinal processing and absorption path of various nanoparticulate lipid-based 
formulations.  

Research Findings: Our experimental work has resulted in two major findings as described 
below. 
(i) The nanostructure effect of nanoparticle-lipid hybrids on lipid carrier digestibility under sequential 
gastric and duodenal conditions: Encapsulation of lipid droplets in the nanoporous silica-lipid 
microparticles produced enhanced gastric-duodenal lipid digestion in comparison with an unformulated 
coarse lipid solution (Figure 1). The presence of the mucoadhesive agent, chitosan (cationic below pH 7), 
incorporated via electrostatic adsorption onto the silica particles (anionic above pH 2), exerted 
negligible effect on the digestion behaviour of the encapsulated lipids. This is different from previous 
reports that have shown the inhibitory action of chitosan on the digestibility of lipid colloids due to 
competitive binding to the lipid-digesting enzymes (i.e. lipase) [2, 3]. Further studies are currently 
underway to elucidate the role of chitosan on the digestibility of various lipid-based carriers. 
(ii) The effect of silica nanoparticles and chitosan functionalisation on drug permeation across two 
different Calu-3 (airway) cell models, i.e. cells with and without a surface mucus layer: The presence of a 
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mucus layer better resembles the in vivo conditions and is anticipated to provide better in vitro-in vivo 
correlations on drug transport properties. Cell viability tests based on Transepithelial Electrical 
Resistance (TEER) measurements showed that the presence of silica nanoparticles were non-toxic to 
both cell lines, whereas incorporation of the mucoadhesive chitosan significantly reduced the resistance 
of the cells without a protective mucus layer, but was non-toxic to the mucus-producing cells. Therefore, 
the mucus-producing cells are regarded to be a better model for exploring the effect of various carriers 
on the transepithelial transport of drugs. Preliminary drug transport studies demonstrated undetectable 
level of permeation of the unformulated model lipophilic drug, cinnarizine, across the mucus-producing 
cell lines; on the other hand, traces of cinnarizine was detected to have permeated across the mucus-
producing cells resulting from the silica-lipid microparticles with and without chitosan. Further studies 
are currently being undertaken by the Bioneer:FARMA group to improve the analytical sensitivity to 
better quantify drug permeability resulting from the various carrier systems.  

 

Figure 1: Gastrointestinal digestion of various lipid-based systems under simulated gastric conditions followed by 
duodenal conditions in the fasted state.   

Collaboration Outcomes: Our research team leader, Prof Clive Prestidge, had joined the visit 
for a few days and we were both invited to present our research projects to the FARMA group 
(staff and students) at their internal seminar sessions. This helps to attract research interests 
and broaden the recognition of our various research directions. This visit has contributed to 
extending the research collaboration between The Wark nanomedicine research team and the 
Bioneer: FARMA group and currently we are establishing plans for student internships and 
future PhD student co-supervisions. I have also made a short visit to Prof. Gert Fricker’s 
laboratory at the University of Heidelberg (Germany) and this is anticipated to lead to future 
Australia-Germany linkage in the research area of nanoparticle-related technology in drug 
delivery. 

Ref: [1] L. Saaby, A. Müllertz, “Transepithelial transport in Calu-3 cells grown under LCC and AIC conditions: impact 
of mucus on drug permeability” 39th Annual Meeting & Exposition of the Controlled Release Society (2012) Quebec 
City, Canada. [2] S. Mun et al., “Influence of interfacial composition on in vitro digestibility of emulsified lipids: 
potential mechanism for chitosan’s ability to inhibit fat digestion” Food Biophysics (2006) 1:21-29. [3] U. 
Klinkesorn, D.J. McClements, “Influence of chitosan on stability and lipase digestibility of lecithin-stabilised tuna 
oil-in-water emulsions” Food Chemistry (2009) 114:1308-1315. 
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Dr Peter Metaxas from the University of Western Australia visit to the Georgia 
Institute of Technology (USA)  

ANN Overseas Travel Fellowship (February-August 2012) 
I was extremely grateful to receive an ANN OTF this year which provided me with financial 
support during a 6 month stay at the Georgia Institute of Technology in Atlanta, USA. I was 
hosted there by Assistant Professor Jennifer Curtis who has a joint affiliation with the Georgia 
Tech School of Physics and the Parker H. Petit Institute for Bioengineering and Bioscience. My 
research program was focussed on chemical and biological sensing using epitaxial graphene and 
I had the opportunity to initiate new collaborations and professional relationships with a 
number of researchers and technical staff at Georgia Tech. 

With a background in experimental nano-magnetism and spintronics, this trip was an excellent 
opportunity to broaden my research experience before starting a 3 year ARC DECRA on the 
spintronic detection of magnetic bio-labels. Not only did I get exposure to new techniques 
including scanning probe microscopy and microfluidic design, I also gained knowledge and 
practical experience in areas which were new to me at a research level such as 
electrochemistry, surface functionalisation and the physics of graphene. Further to this, I had 
the opportunity to develop my existing microfabrication skills and partake in bi-weekly 
meetings of a large multi-disciplinary research group working on graphene and its applications. 

Working with Asst/Prof Curtis and 2 PhD students the following outcomes were achieved: 

- Developed and refined the laboratory’s protocols for ionic strength detection using 
liquid-gated graphene. 

- Improved electrical measurement capabilities by implementing a new measurement 
method as well as a technique to monitor “leakage” currents between the graphene and 
a gating electrode.  

- Developed and implemented clean room processing of epitaxial graphene wafers to 
produce electrically contacted and selectively passivated graphene strips with widths on 
the order of 100 µm. This processing is being continued by a student who I trained 
before my departure.  

- Initiated discussions with a local electrochemistry expert which led to us to do 
experimental testing of different designs for the gating electrode.  

- Developed protocols for scanning probe microscopy (SPM) experiments and 
subsequently used the SPM to image protein adsorption on epitaxial graphene as a 
function of protein concentration. Preliminary graphene-based electrical sensing of 
proteins was commenced during my stay and continues today. 

Data collection is being continued by a PhD student with data analysis and interpretation 
continuing as a joint effort with collaboration facilitated by conference calls and regular email 
contact. We recently submitted an abstract to the 2013 American Physical Society’s March 
Meeting entitled “Liquid-Gated Epitaxial Graphene: How Leakage Currents Affect Ionic Strength 
Sensing” and we plan to submit two peer-reviewed articles in the coming months on leakage 
effects and protein adsorption which will be forwarded to the ANN once published. 

 



 37 

Dr Adam Burke from the University of New South Wales visit to Lund University 
in Sweden 

Nanoelectronics Group (NEG), School of Physics, University of New South Wales  

Travel Dates: August 15th to October 6th, 2012 

Wrap-Gating Indium Arsenide (InAs) Nanowires for Field Effect Transistors (FETs)  

Aim: Learn growth and wrap-gating techniques of InAs nanowires for novel FET structures 

The primary aim of this visit to the nmC@LU was to learn the techniques involved in the growth 
and subsequent wrap-gating of InAs nanowire FETs. The Australian National Fabrication Facility 
(ANFF) NSW node at UNSW houses all of the necessary equipment to create wrap-gated 
nanowire FETs from bare InAs nanowires. Learning the techniques from the researchers at the 
nmC@LU expedites establishing the process in Australia. 

Recently, lateral wrap-gated nanowire FETs have been developed by Lund University in 
collaboration with Associate Professor Adam Micolich of UNSW’s Nanoelectronics Group.1 
These lateral, single nanowire transistors (as illustrated in Figure 1a) offer symmetric gating of 
the nanowire providing great advantages in the study of one dimensional electron transport 
phenomena over previous device designs. Prior to the realisation of lateral wrap-gated 
transistors, lateral nanowire FETs were gated using either the underlying substrate or a metal 
gate overlapping a portion of the wire. In either of these cases, negatively biasing the gate 
pushes electron carriers away from the gate toward the opposite side of the wire where 
scattering from surface states reduces electron mobility. The symmetric wrap-gate bias 
uniformly depletes the electron density toward the centre of the nanowire, where the effects 
of surface states are avoided. In turn, these single nanowire devices enhance analogue studies 
of one dimensional systems, such as quantum point contacts or quantum dots, which have 
been the focus of studies in planar semiconductor structures for decades. 

During my visit to Lund University I worked directly with Prof. Heiner Linke’s PhD student Sofia 
Fahlvik Svensson on the growth of InAs nanowires, as well as Prof. Lars Samuelson’s PhD 
students Kristian Storm and Gustav Nylund on nanowire coating and transistor processing. 
Working with Sofia, wires with a 65 nm diameter were grown vertically, as shown in Figure 1b. 
Subsequent processing with Gustav deposited an inner oxide layer via atomic layer deposition 
(ALD), tungsten and gold layers via metal sputtering and a final out oxide layer using ALD as a 
last step. This completes wrap-gated nanowires, and the remainder of processing achieves 
single FET devices. Nanowires were then transferred to a lateral orientation under the 
instruction of Kristian and source, drain and gate leads were defined via electron beam 
lithography. During my visit I gained access to the nmC@LU cleanroom facilities and earned 
licenses on many of the necessary fabrication tools essential in the processing and fabrication 
of nanowire FETs. 
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The NSW node of the ANFF, housed at UNSW, offers all of the necessary equipment to wrap-
gate nanowires and subsequently process lateral FETs. As a result of my visit to Lund University, 
our research efforts into optimising the wrap-gate structure will proceed at a significantly faster 
pace. Substrates with InAs wires grown vertically can be received from our collaborators at 
Lund, and custom wrap-gating, varying oxide and metal thicknesses or materials, can quickly be 
carried out in house. As our research stands at the moment, we are particularly interested in 
reducing the surface traps induced by the Aluminium Oxide (Al2O3) insulating layer that is 
currently being used between the nanowire and gate metals. While symmetric gating avoids 
many of the effects of surface states when biased, these trap states still fill with charge and 
adversely affect the transport characteristics of the wire when gate bias is removed. These 
effects are believed to cause fluctuations of the nanowire current as a function of time after 
returning the gate bias to zero. After training and certifying on Lund University’s Raith-150 
electron beam lithography system, certification on the ANFF’s Raith-150 two system was 
significantly streamlined upon my return to UNSW. 

While processing wrap-gated nanowires into FET devices, verification of the layer thicknesses 
can be inferred from secondary electron microscope images taken between selective etching 
steps. Figure 1c shows a nanowire that was subjected to selective etches to remove the outer 
oxide layer and gold layer. Subsequently, Figure 1d shows the same wire after selective 
tungsten etching, leaving only the inner oxide layer and a bare InAs section visible. Taking the 
bare nanowire diameter to be 65 nm, the initial diameter of a completed wrap-gated structure 

Figure 1. a) A lateral wrap-gate transistor. Source and drain contacts are shown at top left 
and bottom right, respectively. The bright strip in the middle is the gate contact, which 
biases the wrap-gate segment of the wire. This transistor has a long wrap gate segment, 
with only small areas near source and drain not gated. b) Bare InAs nanowires as grown 
vertically at Lund University. c) By selectively etching the outer gold layer, the tungsten 
(lower) and bare (upper) portions of the wire are measured. d) Selective tungsten etching 
the wire from (c) shows the inner oxide and bare nanowire diameters. The steps from (c) 
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(not shown) to be 188 nm and the inner and outer oxide diameters to be the same, we can 
infer the following from Figures 1c/d: Oxide layer thicknesses are 14 nm, the tungsten layer is 
roughly 17 nm and the gold layer is approximately 16.5 nm. These images also verify the 
effectiveness of our selective etch recipes, which are essential to decreasing the wrap-gate 
length to prevent electrical shorting from the gate to source and drain contacts. Careful 
observation of Figure 1a shows where the tungsten layer undercuts the outer gold shell. This 
shows up as a change in contrast (brighter where tungsten and gold both remain) in the wrap-
gate segment approximately 30% of the distance from source/drain contacts toward the centre 
gate contact.  

 

In addition to learning the fabrication procedures from the experts at Lund University, my 
collaborative visit enabled by the ANN OTF has also provided the opportunity for me to further 
my professional contacts. While at Lund University I was invited to present my recent research 
as a brief colloquium within the Solid State Physics department. This was an excellent chance to 
gain feedback from the solid state community and represent the research ongoing at UNSW. As 
a result the visit, I am currently writing a grant as a nominee from Lund University for the 
Wallenberg Academy Fellows program. Finally, discussions that occurred during my visit have 
also led to a collaborative visit from researchers at Lund University to the Nanoelectronics 
group at UNSW to take place during 2013. 
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Ms Sarah Jaber from the Univeristy of Melbourne visit to the University of 
Stuttgart adn the University of Bayreuth ,Germany 

ANN travel scholarship report – June 2012  

Nanoscience Lab, Bio21 Institute & School of Chemistry, University of Melbourne  

Supervisor: Prof Paul Mulvaney  

Time spent at the 4th Physics Institute at the University of Stuttgart in the group of Prof 
Harald Giessen: 16-04-2-2012 – 18-05-2012  

The outcome of this 4 week research project was successful in initiating collaboration between 
our nanoparticle group at the University of Melbourne and the physics group at the University 
of Stuttgart. Despite some difficulties encountered at the beginning, several important steps 
towards the desired results were achieved. The aim of the project was to first learn their hole-
mask colloidal lithography technique combined with tilted angle evaporation and then modify it 
for the formation of multilayers of plasmonic oligomers with different orientations. Their 
method involves deposition of PS spheres on a PMMA layer via drop-casting, followed by 
evaporation of a thin plasma resistant layer of Cr/Au. Following that, the PS spheres are 
removed and O2 plasma etching leads to extended holes in the PMMA mask where different 
gold structures can be evaporated, such as disks, split-ring resonators, and spiral structures. 
Drop-casting of PS spheres results in high surface coverage, and the purpose of my visit was to 
try and obtain low random coverages of around 5%. The reason for this is so we could obtain 
three layers of spiral structures at an angle of 120o from each other, leading to structures in a 
C3 symmetry. This was done by investigating different concentrations and deposition 
techniques such as spin-coating and dip-coating. I was able to obtain the desired coverages and 
teach the method to the people involved in the project as well as some important aspects of 
colloidal self-assembly. We managed to prepare two layers of the desired structures, and the 
group will now continue with the film preparation and perform the circular dichroism 
measurements using IR spectroscopy.  

I learnt some new techniques that I had not used previously, especially how to work in a clean-
room laboratory, which is where most of the sample preparation took place. I had no prior 
lithography experience so it was interesting to learn how to prepare the mask for evaporation. I 
learnt how to use instruments such as: SEM, electron-gun evaporator, tilted angle thermal 
evaporator, and different models of plasma etchers and AFM. This trip was successful in 
establishing connections and a collaboration record between our university and the University 
of Stuttgart, and upon completion of the data collection we plan to prepare a manuscript for 
publication.  

Time spent at Nanax5 conference: 07-05-2012 – 11-05-2012  

As part of the trip I attended the NaNax5 conference in Fuengirola, Spain where I presented a 
poster on “Synthesis and 2D Assembly of Gold-poly-N-isopropylacrylamide Core-Shell 
Particles”. This was an excellent conference, as the list of invited speakers involved some of the 
most prominent and influential researchers in the field of nanoscience. It provided me with the 
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chance to meet and network with students and professors from various different groups, as 
well as learn and hear about the latest areas of research and results. Some fruitful discussions 
also led to ideas of future collaborations.  

Time spent at the University of Bayreuth : 20-05-2012 – 24-05-2012  

I visited Dr. Matthias Karg at the University of Bayreuth where he now has a position. Matthias 
did his post-doc in our group and I worked with him during my Master’s degree. The main 
purpose of this visit was to work on a manuscript together for a project we had done in 
Melbourne, as well as develop ideas for our work together during my PhD. During my time 
there, we prepared a plan for the manuscript, as well as obtained some zeta potential 
measurements for the colloidal solutions I had sent him.  

I was able to visit the labs at the university and meet researchers in the physical chemistry 
departments, and see what instruments they have that would be important for my research. As 
part of our continuing collaboration, I plan to visit his lab for a longer research trip where I will 
use his dynamic light scattering set-up as well as organize small angle neutron scattering beam 
time.  

In addition, during my stay there, Prof Wolfgang Parak, whom I met at the NaNax5 conference, 
was invited to give a talk and meet with the researchers at the university. A meeting was 
organized between Prof Parak, Dr Karg and me, where we developed three ideas for a future 
collaboration with our three respective groups. Therefore, this part of the trip was important in 
continuing my work with Matthias Karg, as well as broadening relations with other members of 
the university and leading to more collaboration between Australia and Germany. 
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Mr Constantinos Dimitrakakis from Monash University visit to the University of 
Colorado, USA. 

Prior to the academic program at the University of Colorado at Boulder (CU), a short side-trip 
was conducted to New London, New Hampshire, USA to attend the Gordon Research Seminar 
(GRS) & Conference (GRC) on ‘Membranes: Materials and Processes’. The GRS was a short 2-
day introductory session prior to the conference proper organised by and for postgraduate 
students to allow us to showcase our research to others at our level and to get to know each 
other in a friendly environment without the pressure of senior academics around. At this 
session, I presented my work in a short presentation entitled “Patterned growth of Zeolitic 
Imidazolate Framework membranes on polymeric substrates” detailing my most recent work. A 
few notable academics were also present at the GRS to give keynote presentations, including 
Prof. Rich Noble who was to be my supervisor during my stay at CU. At the GRC, this same work 
was presented in a condensed form as a poster to the attending academics. 

 
After the conclusion of the GRC, I then travelled to Boulder, Colorado to begin my work at CU in 
the group of Prof. Rich Noble and Prof. Doug Gin. The research group is a joint group between 
Prof. Noble’s engineering focus and Prof. Gin’s science/chemistry focus, with a view towards 
making and applying room temperature ionic liquids (RTILs) for various membrane applications 
including gas, liquid and biological separations. 
 
 
My work looked at integrating Zeolitic Imidazole Frameworks (ZIFs), which are 
organic/inorganic hybrid crystalline structures suitable for gas separation applications (and the 
main focus of my PhD research) into mixed-matrix membranes (MMMs) for gas separation, 
with further integration of RTILs to improve the performance of such membranes. Standard 
two-component MMMs are known to encounter issues with unfavourable surface interactions 
between the crystal and the polymer matrix which result in interfacial voids that then act as 
leak paths for gases, reducing the selectivity of the gas-selective membrane. The inclusion of 
RTILs serves to fill this void with species capable of transporting the gases adequately between 
the bulk polymer and the gas-selective crystallites, thus restoring and even enhancing the 
performance of the membrane. 
 
 
To this end, I planned to investigate two different polymers as the bulk polymer matrix: 6FDA-
DAT, which is a polyimide known to have high gas permeability, and polybenzimidazole (PBI), 
commonly sold as commercial fire-resistant polymer material but also known to be suitable for 
gas-permeable membranes. I was interested in combining the high permeability of 6FDA-DAT 
with the good selectivity of my ZIFs, while I had an interest in PBI for its chemical similarity to 
ZIFs and to the RTILs I would be investigating (since all are based on the imidazole structure). 
The RTILs selected for the investigation were two of those that were commonly used and 
researched within the Noble research group; 1-ethyl-3-methylimidazolium 
bis(trifluoromethylsulfonyl)imide (otherwise known as [emim][Tf2N]) and 1-hexyl-3-
methylimidazolium bis(trifluoromethylsulfonyl)imide (otherwise known as [hmim][Tf2N]). The 
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ZIFs selected to be investigated were ZIF-7 and ZIF-9, which I use regularly in my studies in my 
home laboratory for their good gas separation potential, and are based on benzimidazole 
organic ligands linking Zn or Co into porous networks. 
 
 
With these constituent materials in mind, the plan was to systematically investigate combining 
these into viable membranes, starting off with casting and testing the pure polymer 
membranes as a performance baseline, then adding in set amounts of the ZIFs (at 10, 20, 30, 40 
and 50 weight percent relative to the mass of the polymer) to see the effect of the ZIF on the 
performance and physical integrity of the membranes. Subsequently, these membranes would 
be recast but with one of the RTILs added into the mixture to test its effect on the membrane. 
The initial plan was to keep the RTIL loading constant at 20 wt% (relative to the mass of the 
polymer), but an additional set of membranes was made with the RTIL loading set at 10 wt% 
more than the ZIF loading (i.e. 20 wt% RTIL for 10 wt% ZIF, 30 wt% RTIL for 20 wt% ZIF etc.) at 
the suggestion of Prof. Noble and Prof. Gin. 
 
 
With this plan in mind, the complete schedule of work was quite large: two polymers, two ZIFs 
at up to 5 different loadings and two RTILs at two different loadings would make for up to 94 
membranes being cast (assuming all of them worked first time). In practice, this did not 
eventuate, as I found that the sample of 6FDA-DAT, which was prepared shortly before my visit 
to CU by another scientist at CSIRO and then shipped over within the first few weeks of my visit, 
had too low of an average molecular weight and thus proved too difficult to cast into 
membranes without fracturing during slow drying. Also, I found it much more difficult to 
synthesise nanoparticulate ZIF-9 than ZIF-7 quickly enough and in large enough quantities to be 
cast into membranes, and thus the 96 possible membranes were reduced to 24, which was 
more manageable. 
 
 
The casting process that was developed began with dissolving an amount of PBI powder, 
purchased commercially from PBI Products Inc. and delivered to CU-Boulder at the start of my 
time there, in dimethylacetamide (DMAc) solvent to produce a 10 % weight-by-volume solution 
over 2 days at 120°C with stirring, after which it was filtered to remove any remaining 
particulates. ZIF-7 was synthesised as nanoparticles by mixing zinc nitrate hexahydrate and 
benzimidazole in a 1:3 mass ratio in dimethylformamide (DMF) and allowing it to react over 2 
days at room temperature, then collecting the product through repeated centrifuging and 
rinsing with methanol. The RTILs, [emim][TF2N] and [hmim][Tf2N], were pre-prepared and 
readily available in the laboratory. The membrane solution was prepared by mixing 0.500 mL of 
the 10 %w/v PBI solution with the required amount of 250 mg/mL suspension of ZIF-7 
nanoparticles in DMAc and the required mass of RTIL and adding fresh DMAc to make up the 
total volume to 1 mL, then sonicating the solution for 1 hour. The solution was then cast into a 
Teflon dish and left to dry in a fume cupboard overnight, with the air flow over the membrane 
increased by placing an upside-down funnel over the dish and inserting a plastic tube carrying 
compressed air into the opening, with a piece of filter paper placed over the membrane dish to 
block particulate matter. 
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The process of casting the membranes took some time to perfect, as I had not used PBI or 
6FDA-DAT in my home laboratory before, so much experimentation was needed to perfect the 
casting conditions for PBI (solvent, concentration, volume, drying method etc.) and more time 
was lost in trying to successfully cast the 6FDA-DAT membranes. Once I included ZIF-7 into the 
matrix, I found that at 40 wt% and above, the membranes became too brittle to handle and 
would crack whenever I tried to remove them from the Teflon dishes in which I cast the 
membranes, further reducing the sample size of membranes to 14. 
 
 
The performance characterisation component of the work entailed testing each membrane for 
its hydrogen (H2), carbon dioxide (CO2) and nitrogen (N2) permeability, to be able to calculate 
the ideal selectivity of the membrane for H2/CO2, H2/N2 and CO2/N2 separations. Each gas was 
tested 3 times for each membrane, giving a total of 126 permeability measurements to be run. 
These tests were performed in custom-built equipment consisting of two cylinders of known 
volume on either side of a sealed membrane cell with vacuum and gas feed lines plumbed in 
and pressure transducers to measure the change in pressure in each known volume. Each test 
involved pumping the system down to the lowest possible vacuum over several hours, then 
introducing the desired gas, at about 30 psi pressure, to the feed side and measuring the rise in 
the pressure of the volume downstream of the membrane as gas permeated through. 
Depending on the permeability of the membrane, this measurement could take up to 5 hours, 
while pumping the system down was typically done over at least 5 hours for any sample 
regardless of its expected permeability. 
 
 
Ultimately, 7 of the membrane samples were fully tested for their gas separation performance 
out of the target 14. The tests were not conducted in any particular order, as many of the 
samples had to be remade multiple times when it was found that they had microscopic leaks 
once placed into the permeation cell, and thus the next membrane to be tested was usually 
whatever was found to work out of those that were ready. The results are presented in the 
attached Excel document. Most of the [emim][Tf2N] data set has not been collected, but 
completing the data set of membranes with no RTIL (1 membrane to test) and the [hmim][Tf2N] 
data set (2 more membranes) will give a good point of comparison for a research paper. The 
most interesting results thus far appear to be for CO2/N2 separation with results lying close to 
the established ‘upper bound’ of performance. 
 
 
The completion of the work is to follow over the next 2 months, with the collection of the 
remaining permeation data to be the slowest process. Through our collaboration with Prof. 
Noble’s group, we now have one identical membrane permeation testing unit operating in our 
own labs, with a second one recently built and almost online. These will be used to continue 
the permeation experiments using the membranes fabricated in Boulder, but I also brought 
back all the components and solutions needed to make more if need be. In the meantime, 
further analysis of the membranes will be conducted using scanning electron microscopy (SEM), 
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energy dispersive X-ray spectroscopy (EDX), Fourier transform infrared spectroscopy (FTIR) and 
mass spectroscopy to be able to describe the ZIF-7 particle sizes, the membrane morphology 
and the chemical interactions between the components of the system to explain the trends 
seen in the permeation data and describe the effect of the RTILs on the gas separation 
performance of the membranes. 
 
 
In addition to the work on the permeation testing, I also had the opportunity to participate in 
the construction of additional membrane testing rigs by the research group. This was an 
exciting opportunity as I take an interest in the design and building of gas-handling rigs, as I had 
done some of my own work on building a rig in my home laboratory earlier in my PhD project. 
The group planned to build an additional 5 membrane testing apparatuses and 3 solubility units 
(for measuring the solubility of gases in polymers and RTILs, of similar design to the other rigs), 
and this was done over the course of a day by myself and many of the other students in the 
group. While the commissioning of the rigs was left up to the other students who would go on 
to use them regularly (as they were not going to be fully online by the time I finished), I was 
able to observe some of the process and the way they approached the task and was able to 
learn much about the software programming for data output and analysis. 
 
 
Overall, the experience was highly positive and productive, with the results of the work to be 
submitted as a journal article in the near future and also make up a chapter of my final thesis. 
The life experience and friendships I gained in my time in Boulder were invaluable, and I 
sincerely thank the ANN for enabling the visit to happen. 

 

 

 

 

 

 

 

 

 

 



 46 

 

Miss Shima Taheri from the University of South Australia visit to Institute de 
Science des Materiaux de Mulhouse, France. 

UniSA Supervisors: A.Prof Krasimir Vasilev; Prof. Peter Majewski and Em.Prof. Mary Barton 

Max-Planck Supervisors: Prof. Dr. Katharina Landfester; Dr. Renate Förch and Dr. Grit Baier 

15 Oct-15 Dec 2012 

Shima Taheri is a PhD student at University of South Australia and her area of interest is 
immobilizing silver nanoparticles (homogenously and in gradient) on the plasma polymerized 
films and studying bacteria and cell interaction with these surfaces. These coatings are 
designed for biomedical purposes. 

Purpose of Visit: The overall aim of this project is the design and implementation of advanced 
nanoengineered substrata where the concentration of silver nanoparticles changes in a 
gradient manner. The proposed visit is intended to strengthen the collaborative relation 
between the School of Advance Manufacturing and Mechanical Engineering (AME) (and the 
applicant), which specializes in material science, nanotechnology and surface engineering, with 
the group of Prof. Dr. Katharina Landfester (director of the Max Planck Institute for Polymer 
Research) which is a world leading group in Physical Chemistry of Polymers. 

Encapsulation of Silver Nanoparticles in a Potato Starch/ PLLA Matrix by Miniemulsion 
Polymerization and Its Antimicrobial Activity 

Introduction 

Encapsulation of nanoparticles in a polymer shell is of great importance for many applications. 
This polymeric shell can have different functional groups which make the nanocapsuls 
appropriate for variety of purposes. The polymerization process can be performed in organic 
solvent or in water. The recent advancement in miniemulsion polymerization process makes it 
possible to obtain stable and narrowly distributed polymeric shells [i]. 

 

Figure 1- Principal of miniemulsion process [Error! Bookmark not defined.] 

By shearing a mixture of immiscible oil and water phase (where the polymer, surfactant and 
particles are dissolved in) via a high power ultra sound, stable droplets of o/w or w/o will be 
obtained which have nanometric size [Figure 1]. The polymerization then can be performed on 
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the shell of the droplet at the interphase [i]. In this project we aim to produce nanocapsules in 
which nano-silver is embedded in capsules shell. The goal of incorporating silver nanoparticles 
in nanocapsules is to give them antibacterial properties.  

 

Figure 2-Schematic representing miniemulsion/solvent evaporation technique [Error! Bookmark not defined.] 

Experimental Part 
Starch-Silver nanocapsuls were prepared based on reverse miniemulsion process and PLLA-
Silver nanocapsuls were prepared based on a solvent evaporation/direct miniemulsion 
technique [i & Figure 2]. Dynamic Light Scattering (DLS), Scanning Electron Microscopy (SEM), 
Zeta Potential, Solid Content, FTIR, Particle Charge Detector (PCD) and Florescent Intensity 
were employed for sample characterization.  
1- Starch –Silver Nanocapsules 
We have prepared 3 different starch-silver nanocapsuls shell sizes via polyaddition process 
from AgNO3, Starch and TDI. Silver nanoparticles are distributed in the starch shell [Figure 3]. 
These capsules were prepared with and without the fluorescent dye and also with and without 
the silver nanoparticle for using as control in florescence microscopy and antibacterial assay. 
Starch is acting as forming the shell and also reducing agent for nano-silver production.  
 

 

 

 

 

 

 

 

 

 

SEM images of nanocapsuls showed a nice distribution of silver nanoparticles on the starch 
shell. When silver is not presented (third group) the capsules are not in a good shape which 
means silver can act as an osmotic agent [Figure 4].  

Figure 3- Silver capsules with different shell thickness 

Figure 4- SEM images of silver-starch nanocapsuls. Left: First group of capsules with silver nanoparticle and colorant, in the middle: second 
group of nanocapsuls with only silver nanoparticles and right: nanocapsuls with only colorant 
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DLS of samples was performed in organic solvent phase and after dispersion of nanocapsules in 
nonionic surfactant. The results showed that, in cyclohexane phase when we have only dye and 
no silver the capsule size is >700nm but with silver it is <500nm. The redispersed nanocapsules 
are <800nm on average. According to Zeta potential results of nanocapsules, when silver 
nanoparticles are presented in the capsule the charge is more positive than when only dye 
present in the capsAsia Nanoules.  

 The carboxymethylation was performed on capsules in order to introduce –COO- groups on 
them. The first group of nanocapsuls with silver nanoparticle and colorant had the average of 
0.42 group/ nm2, the second group with only silver nanoparticle had the average of 0.12 –COO- 
group/ nm2 and finally the capsules with only colorant had 0.35 –COO- group/ nm2.  

FT-IR of three samples of nanocapsules is demonstrated in Figure 5. 

 

Figure 5- Example of FTIR spectra of Silver-Starch Nanocapsules S040 (black), S043 (red) and 
S046 (blue) 

2- PLLA-Silver Nanocapsules 

In this experiment capsules were prepared using PLLA. Since there is no reducing agent for 
producing nano-silvers, sodium borohydride is added to reduce silver nitrate. First 
nanocapsules are prepared in CHCl3 and water phase with surfactant. Chloroform is evaporated 
overnight at 40°C the end of the process and nanocapsuls are dispersed in water phase and 
there is no need to perform carboxymethylation process, as the PLLA capsules have –COO-  

functional groups on their shell.  

SEM images of PLLA-Silver nanocapsuls are shown in Figure 6.  SEM images showed that the 
nanoparticles are embedded in the shell.  

DLS measurement showed that the size distribution is less than <300 nm in average. Solid 
content is >3%.Zeta potential of samples shows that all samples are negatively charged. FTIR 
spectra of PLLA-Silver nanocapsuls samples are shown in Figure 7. 
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Figure 6- PLLA-Silver nanocapsuls in PVA.  Left: only PLLA capsule, in the middle: AgNO3 –PLLA capsules and 
right: silver nanoparticle-PLLA capsules. 

 

Figure 7- FTIR spectra PLLA-silver nanocapsules of S056 (black), S059 (blue) and S060 (black) 

Future work 
Samples are sent to MI (Australia) in order to embed them on plasma polymer film in a gradient 
pattern and perform the antibacterial test on surfaces coated with these Nanocapsules. The 
outcome of this project will be published in ISI journals. 

Acknowledgment:  
We would like to thank Australian Nanotechnology Network for ANN for Overseas Travel 
Fellowship& UniSA for IPRS scholarship travel grant. 
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Mr Benjamin Dalton from RMIT University visit to Roskilde University, Denmark  

Overseas Travel Fellowship: a brief overview of the supported visiting residency at Roskilde 
University, Denmark 

Benjamin Dalton 

This report provides a brief overview of the work undertaken during a visit made by the author 
Benjamin Dalton to the University of Roskilde, Denmark, during the period of August to 
November of the year 2012. This report is to be used in association with the approval of an 
Overseas Travel Fellowship awarded to Benjamin Dalton by the Australian Nanotech Network in 
financial support of this venture. 

Between the dates of the 10th of August and the 17th of November I engaged in the role of 
visiting PhD student to the Glass and Time group in the Science, Simulations and Models 
department at Roskilde University, Denmark. During this stay I was working under the 
supervision of Associate Professor Jesper Hansen, who is named as an official supporting 
supervisor to my PhD candidature at RMIT University. The local supervisors of my PhD 
candidature are Professors Peter Daivis, as primary supervisor, and Professors Ian Snook and 
Billy Todd and secondary supervisors. As a visiting member of the Glass and Time group at 
Roskilde University I was also under the guidance of Professor Jepp Dyre, the department and 
Group leader. 

The primary aim of my visit was the development of a Molecular Dynamics (MD) simulation 
method for investigating the effects of strongly varying density inhomogeneities on shear stress 
in nanofluidic systems. The ultimate goal of this investigation is to advance understanding to 
the problem of liquid flow in nano-confined systems, where the large density variations over 
atomic length scales in a liquid due to the solid-liquid interface have large influence on the total 
flow properties in the system. Thus in the early stages of this investigation we have developed 
an external field approach, which we call the Sinusoidal Longitudinal Force (SLF) method, for 
synthetically producing large density variations over atomic length scales in equilibrium fluids.  

We can then use another well know external force approach, known as the Sinusoidal 
Transverse Force (STF) method, to produce non-equilibrium shear flow. By combining these 
two forces we are able to probe the response of a shearing fluid to large density variations in a 
controlled manner. This removes many of the difficulties faced in working directly with the 
nano-confined liquid-solid interface system by allowing us to isolate the direct coupling 
between the density variations and flow. By understanding this coupling we can then return to 
the more complex system with an advance in fundamental insight. 

During the time of the visit we were successful in implementing the joined STF-SLF system. We 
were able to correctly implement the specific methods for determining the velocity, 
temperature and density profiles into the MD program for this particular flow type. In addition, 
we developed a novel method for introducing density constraints into the system, which were 
successful in eliminating undesired systematic density variations that occur as a by-product to 
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the SLF. Using these methods we were able to show the onset of very unexpected behaviour in 
the fluid flow profiles. We were then able to place this novel behaviour in a theoretical 
framework, which showed that the flow satisfied the fundamental equations of fluid dynamics. 
Once we had developed the methods and theory that were required to produce, measure and 
describe the fluid properties we were able to pursue some applications. A brief overview of the 
applications is as follows: 

• Investigation of the effects of large density variations on shearing velocity profiles 

• Investigation of the effects of shearing velocity profiles on fluid density structure: thus 
we showed that flow can affect structure 

• Measurement of the increase in total mass flow rates due to induced density variation 

We also began the early stages of developing a theory of density-dependent viscosity for non-
Newtonian fluids. 

I gave two presentations at Roskilde University. One was given when I first arrived, which 
provided an overview of my PhD project. The second was presented in my final week, where I 
gave a detailed presentation of the work I had done during my stay at the department. I 
attended two weekly meetings per week: one for the entire Glass and Time group and one just 
for the simulation members of the group. I produced a draft for a publication referring to the 
work completed during my stay, which will be completed during the first half of 2013. Finally, 
after my time at the University of Roskilde, I presented a poster at the conference for fluid-
structure interactions organized by CECAM and Monash University and held in Prato, Italy, 
where I outlined the work undertaken during my stay in Roskilde. My gratitude to the ANN for 
their financial support was explicitly stated in both presentations and was clearly displayed on 
my poster. 

I am very appreciative to the ANN for their support during this venture and will continue to 
provide credit in all work produced as a result. 

Benjamin Dalton 

School of Applied Science, Physics 

RMIT University 
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Mr Kevin Reitwyk from LaTrobe University visit to the National University of 
Singapore. 

5th December 2012 

The outcomes of this award are as follows: 

• Mr Kevin Rietwyk visiting the Singapore Synchrotron Light Source (SSLS) at the National 
University of Singapore for the period 10 Oct to 20 Oct 2012. 

• The visit aimed to conduct a collaborative project with the group of Prof Andrew Wee (Dean 
of Science at NUS) to study and report on the electronic properties of the fluorine-terminated 
(100) diamond surface. 

• This project required the development of a local capability for the preparation of F-
terminated samples since the fluorine termination of diamond is unstable in air. This was 
achieved in the surface science laboratory at NUS. 

• Subsequently we conducted a 5-day beamtime at the SSLS to measure via photoelectron 
spectroscopy the work function, band bending and electron affinity of the as-prepared surfaces. 
This measurement was extended to determine the thermal stability of the surface when 
annealed in vacuum. 

• The results obtained have been analysed and a paper for submission in Applied Physics 
Letters is in preparation. A draft of this paper is attached. In addition, the results of this study 
will be presented at the ANN Early Career Symposium at RMIT in December. 

• The visit provided a great opportunity for networking with key researchers in the surface 
science field. The scientific aims of the visit have been achieved and Prof Wee and proposed 
that members of our group return to NUS in 2013 to extend the collaboration further. 

I should like to take this opportunity to formally thank the ANN for selecting me for this award 
and for providing the funding that has facilitated a significant number of results, including a 
journal publication, a poster and a chapter of my PhD thesis. 

Kind Regards, 

Kevin Rietwyk 

 

We acknowledge financial support from the Australian Research Council under DP0879827, the award 
to K.R. of an Australian Nanotechnology Network Overseas Travel Fellowship. C.P. and K.R. thank the 
National University of Singapore for their generous hospitality. 
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Mr Thomas Lee from the University of Sydney visit to the MacDiarmid Institute, 
New Zealand. 
MacDiarmid Institute visit summary report - Templated nucleation of nanoparticles 
Abstract 
Between the 19th of November and the 1st of December 2012 I visited the MacDiarmid 
Institute in Wellington, New Zealand. Along with my supervisor, Dr Chiara Neto, at the 
University of Sydney, and the host Prof Shaun Hendy from the MacDiarmid Institute, I have 
been using molecular dynamics simulations to study nano-patterns formed by polymer 
brushes when no solvent is present. We have found that when these patterns are exposed to 
low a concentration of another species, that species concentrates in the polymer aggregates, 
changing the nano-pattern morphology in the process. During this visit we sought to 
determine whether these nano-patterns have the potential to act as templates for 
crystalisation. Our results suggest that such potential does exist, and we intend to pursue this 
avenue of study further in the months to come. 
Introduction 
Polymer brushes consist of polymer chains bound to a surface by one end. When exposed 
to a good solvent, the polymer layer is swollen and the chains stretch away from the surface 
to create  the  characteristic brush-like structure. Polymer  brushes  have been extensively 
studied in recent decades due to their potential as durable functional surfaces with a wide 
variety of possible chemical functionalities. 

A key feature of polymer brushes is their potential  to chain their conformation in response 
to their chemical and physical environment.  When the polymer interacts  strongly with a 
solvent, it is swollen into the brush-like morphology.  However when exposed to a solvent 
with which the polymer interacts  only weakly, the polymer layer collapses into a compact 
layer. This change in conformation  can be induced by changing the solvent composition, 
temperature, pH, or by application  of an electric field[1, 2], depending on the particular 
chemistry  of the polymer-solvent pair. 

This collapse does not necessarily result in a homogeneous polymer layer. At low to 
moderate grafting density, polymer brushes collapse into discrete aggregates, with a variety 
of possible morphologies that depend on the grafting density and interaction w i t h  the 
substrate [3–10]. This process, known as  constrained  dewetting,  is the result  of 
competition between the  polymers’ attempts to similtaneously  minimise both  the  
interfacial  energy and the stretching  of the tethered  chains.[3] The result is the formation  
of nano-sized aggregates,  examples of which are shown in Figure 11A, including pinned 
micelles, stripes, and holey layers.  Despite the interesting  variety  of morphologies possible 
in this system, the phenomenon  has received only occasional attention during  the past  
20 years since it was first observed in molecular simulations. 

We have used molecular dynamics simulations to investigate the constrained dewett ing 
process.  We have  shown the potential  for a new method  for finely controlling the 
morphology of the patterns in situ by introducing  a small amount of solvent that is 
selective for the  polymer, which when adsorbed  into the  collapsed brush,  can change the  
pattern in the same way as an increase in grafting  density.  By adsorbing an appropriate 
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amount of solvent to the layer, polymers arranged into a pinned micelle formation may 
rearrange into a striped or holey layer, as shown in Figure 1B and C.

Figure 1:  Typical  snapshots  of the  
distribution of polymer across the  surface resulting from the collapse of a polymer brush in the absence of 
solvent.  Each pixel represents  the number  of monomers over  a 1σ × 1σ square  region of the surface at  a 
particular point in time.   The  grafting  density  for each  system  is expressed in terms  of the  number  of 
chains per unit  area ρ multiplied  by the chain length N , equivalent to the mean number of monomers per 
unit  area.  The major tick marks on each axis indicate intervals of 20σ. 

We have found that  constrained  dewetting  of polymer brushes  can be used to create  a 
surface which displays a patterned slip boundary  condition[11] We have achieved this in 
molecular  dynamics  simulations  by selecting polymer  and  substrate such that  the  slip 
length  at  the  liquid-polymer  interface is greater  than  that  at  the  substrate, causing the 
liquid  to  flow at  higher  velocity  over the  polymer  domains  and  more  slowly over the 
substrate. This  effect could  be employed  in  microfluidic systems  to  create  reversibly 
switchable mixed boundary  condition  surfaces, and  could potentially be used to create 
switchable microfluidic mixers. 

During the visit to the MacDiarmid  Institute, we aimed to explore the potential  for these 
nano-patterned  polymer layers formed by constrained  dewetting  of polymer brushes  to 
act as a template  to  induce  and  control  the  nucleation  of nano-sized  crystals. Metal 
nanocrystals are widely employed as catalysts,  and their  size and shape have dramatic  
effects on their  catalytic  activity[12,  13]. The precise control  of pattern morphology we 
have achieved in simulations could be used to direct  nanocrystal  nucleation  and  growth 
using the  polymer brush  surface as a  template.   This would provide a new method  for 
synthesising patterned arrays of nanocrystals  on a substrate. The solution phase synthesis 
of metal  nanocrystals  uses free micelles that  are not  bound  to a surface.  The novelty of 
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our approach  is that  it would allow similar syntheses to be undertaken  on a surface in a 
controlled fashion. 

Simulation Method 
Course-grained molecular dynamics simulations were run using the freely available open-
source LAMMPS molecular dynamics package [14]. The simulations were run on the 
National Computing Infrastructure at the Australian National University, who provided us 
with compute time through the merit allocation scheme. The 3-dimensional simulation 
contained five types of particles: monomer, solvent, solute, substrate, and an additional 
non-interacting particle in the plane of the  substrate to which the  first monomer  of the 
polymer  was bound.  All non-bonded particles in the system separated by a distance r < rc  
interacted via Lennard-Jones potentials: 

 

Where ij determines the strength of the interaction between two particles i and i , and σ is 

approximately the range of the repulsive part of the potential, or the size of the particles. 

The covalent bonds between the particles which make up the polymer were simulated by an 
additional spring-like interaction d e s c r i b e d  by a finitely extensible nonlinear elastic (FENE) 
p o t e n t i a l  [15].  This so called “ bead-spring” mo del  of a polymer has been commonly used in the 
literature.  The substrate consists of fixed particles in a square array with period 1σ lying in the xy 
plane at the lower z boundary (z = 0). Periodic boundary conditions were in place in the x and y 
directions. Any particles crossing the upper z boundary of the simulation were reflected back into the 
simulation box. 

Results 
We varied the initial concentration and Lennard-Jones ij parameter for the interactions 

between particles to determine the conditions under which the great majority of the solute 
particles would become concentrated within the polymer aggregates which formed during the 
removal of solvent. 

We found that it is in fact possible for the polymer chains to act as a template to arrange the 
solute particles on the substrate. In order to achieve this, the solute-solute interaction 
solute-soute must be attractive enough such that the vapor pressure of the solute is 

very low. If this is not the case, solute aggregates will exchange material via the vapor phase 
such that the largest solute aggregate will tend to grow at the expense of the smaller 
aggregates, resulting in only one large aggregate. We found that a solute-solute interaction 
parameter solute-soute=2.5 was sufficient to ensure a negligible solute vapor pressure, 

where  is the Lennard-Jones unit of energy. 

For the interaction between solvent-solvent, polymer-polymer, and solvent-polymer pairs ij 

was set to 1.0. Setting the solvent-solute and polymer-solute interaction parameters to 1.0 
resulted in a fluid unable to solublise significant amounts of the solute particles. In any case this 
would be a somewhat unphysical situation - if the solute-solute interaction was very much 
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stronger than the solvent-solvent interaction, then the solvent-solute interaction would most 
likely be somewhere in between these two values. 

If Van der Waals interactions were dominant, then the strength of the interaction would be 
proportional to the product of the polarisabilities of the two interacting atoms. If we take all 
physical constants as being one, and take the polarisibilities of the solvent, polymer, and solute 
as being 1.0, 1.0, and √2.5 respectively, then the appropriate  parameters to use will be 
solute-soute = 2.5, and solute-polymer and solute-solvent solute-solvent= 

solute-polymer= √2.5≂ 1.5811. These parameters allows a reasonable amount of 

solute to be solublised while ensuring that the solute will not tend to evaporate. 

 

Figure 2: Snapshot looking down on surfaces at the end of the evaporation process in three different simulations in 
which the number of solute atoms has been varied. White, red, and purple particles correspond to substrate, 
polymer, and solute atoms respectively. The images on the right (B, D, F) are from the same snapshot as the 
corresponding image as the left (A, B, C) but with the polymer atoms omitted. The number of solute atoms in each 
snapshot is 108 in A/B, 144 in C/D, and 180 in E/F. 

 

Figure  2 shows snapshots  of the  end  points  of three  simulations  in  which  the  initial 
solvent:solute  ratios  are  108:36000 (A,B),  144:36000 (C,D),  and  180:36000 (E,F).  The 

grafting density in all three simulations is (1/36)σ−2, and total  surface area is 3600σ2. In 
the snapshots shown negligible or no solvent remains, and the polymer has collapsed into a 
pinned micelle configuration.  Figure 2A, C, and E show polymer, solute, and substrate 
atoms, while in B, D, and F the polymer is not drawn so that t h e  location of the solute 
may be examined. 
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The results have yet to be analysed quantitatively, however a number qualitative o b s e r - 
vations can already be made.  Almost all the solute has been captured b y  the polymer 
aggregates.  Almost all of the aggregates in all snapshots contained at least a few solute 
atoms. However, the solute was not distributed evenly, with some polymer aggregates 
capturing just a few solute atoms, and others capturing tens of atoms.  Of the three 
cases, the system shown in Figure 2C/D appears to have a more even distribution.  In 
Figure 2E/F one aggregate is persistently  larger than  the others, which may indicate 
that  during the evaporation  it reached  a critical  size that  allowed it to resist  being 
broken up and distributed between polymer aggregates. 

For templating applications it is desirable to narrow the distribution of the number of solute 
atoms per polymer aggregate. A reasonably approach, which will be tested by quantitative 
analysis of the simulation output, may be to minimized the relative standard deviation by 
increasing the concentration such that random differences in the number of solute atoms per 
aggregate is relatively small, but not increasing it so much that a large mass of solute aggregate 
is nucleated at the expense of surrounding aggregates. 

Conclusions and Future Work 

We have demonstrated that the nano-patterns formed by the constrained dewetting of 
polymer brushes have the potential to template the arrangement of another material on the 
surface. Further work will include quantitative analysis of the simulation data already obtained 
to determine the effect of different concentrations on the distribution of solute between 
polymer aggregates. The effect of other factors on the collection of the solute in the polymer 
aggregates will also be investigated. Such factors include the strength of the interactions 
between particles, the evaporation rate, and the grafting density of the polymer brush. How 
these factors affect the critical solute concentration at which a single large solute aggregate 
dominates will also be of interest. Ideally we would hope to observe the concentration of solute 
in the polymer aggregates resulting in the nucleation of solute crystals. 

Acknowledgments I would like to acknowledge the Australian Nanotechnology for providing 
funding. This work was supported by an award under the Merit Allocation Scheme on the NCI 
National Facility at the Australian National University. 
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Mr Morteza Hasanzadeh Kafshgari from the University of South Australia visit to 
the University of Turku, Finland. 

DNA loaded chitosan coated thermal hydro-carbonized porous silicon: 
Preparation, characteristics, release  

Morteza Hasanzadeh Kafshgari 

Mawson Institute, University of South Australia, Adelaide 5095, South Australia 

Details of proposed overseas visit (destination, activities to be undertaken, collaborating 
researchers) 
 
According to the mentioned aims in development and application of the new porous silicon 
nanoparticles (pSiNps) for gene therapy, the following details are considered in the overseas 
visit.  
 
 Destination: University of Turku, Finland 
 Length: 5 months 
 Head of the research group: Prof. Jarno Salonen 
 Activities:  

1. Learning: Pulse electrochemical etching and Hydrocarbonization method  
2. Applying the new technique in preparation of the pSiNps using the new 

technique 
3. Modification and stabilization of the pSiNps using the Hydrocarbonization 

method   
4. Modification of pSiNps with an efficient biopolymer for increasing their 

biocompatibility and stability  
5. Loading of oligonucleotides into the pSiNps and examine their abilities in 

sustain releases 
 
 Other activities:  

1. Seminar in the University of Turku 
To introduce my research and ongoing information in developing the proposed 
ideas in nanotechnology and gene delivery, and to receive feedback from 
audience 

2. Participating in different nanotechnology seminars, PhD dissertation seminars, 
or postgraduate students’ progress report meetings, as an opportunity to 
increase my knowledge   

1. Introduction 

Cancer encompasses a variety of diseases accompanied by an aggressive growth of cells, 
meiosis without control, invasion/devastation of adjacent tissues, spreading to other anatomic 
sites by metastasis and finally death [1-4]. Generally, tumours are managed via the use of 
surgical intervention, radiotherapy and chemotherapy. Some cancer types such as breast 
neoplasia can be remedied using hormonal therapy and immunotherapy [1-3, 5, 6]. 
Chemotherapy involves the use of cytotoxic drugs to kill cancerous cells and is the most 
common approach for cancer treatment. Unfortunately, cytotoxic drugs with a high toxicity 
possess poor specificity, and do not discriminate between healthy and cancerous cells [1, 4]. 
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Furthermore, it is difficult to remove the side effects of conventional systemic chemotherapy 
caused by the rapid rise of drug levels in the body. These detrimental side-effects are also 
exacerbated by the need for frequent re-administration and inefficiency of drug delivery to the 
tumor site [1, 5]. For these reasons, research into localized controlled and targeted drug release 
technology is of primary importance to replace the conventional systemic administration [7]. 
Recently, gene delivery has been tested as an alternative to drug delivery in cancer therapy. 
Gene delivery works by introducing new or encoded genes into a cancerous cell or the 
surrounding tissue to cause cell death or slow the growth of cancerous cells [8, 9]. Gene 
therapy is very flexible, and a wide range of genes and vectors are being applied in clinical trials 
with impressive outcomes. Gene therapy can be applied in both early and advanced stages of 
the disease [10]. 

Genes could be delivered using non-viral vectors [11-13]. Porous silicon (pSi) has been 
employed in biomedical applications where it was used to carry a payload, typically proteins 
[14, 15], enzymes [16-18], drugs [19-22] or genes [23]. However, pSi can also carry 
nanoparticles equipped with additional homing devices or sensors [21, 23]. It can also be easily 
functionalized with a wide variety of chemicals that impart chemical stability. Pore size, 
porosity and chemistry are important for determining the drug loading and also the 
degradation rates of the pSi host matrix [21, 23-26]. Most importantly pSi is favorable as it has 
relatively low toxicity due to its dissolution by-product, silicic acid, being able to be cleared 
from the body easily [23, 27, 28].  

pSi is a form of silicon with meso-, micro- or macro-pores in its structure, and can be prepared 
via electrochemical, stain etching [23, 26, 29], metal-assisted etching [30-32] and chemical 
vapour etching [30, 33]. In electrochemical etching, a single crystalline silicon wafer is 
immersed in a hydrofluoric acid electrolyte solution and a potential is applied through the 
wafer. The application of current produces pores. The surface of the freshly generated pores 
are silicon hydride (Si-H) terminated. The porosity and morphology can easily be ranged from 1 
nm to a few microns and can be controlled by certain parameters such as the current density as 
well as the type and concentration of dopant [21, 23, 26]. pSi porosity generally ranges 
between 40 and 80 % and can be controlled very precisely [23, 24, 26]. However, freshly 
prepared pSi has no intrinsic stability, and needs to be modified chemically using different 
methods such as ozone oxidation, thermal oxidation and hydrosilylation among others [19, 23, 
34, 35] To improve its stability and allow for its use as an effective biocarrier. 

A simple way to produce a very stable Si-C layer on the pSi surface, thermal hydro-
carbonization (THC), was developed by Salonen et al. [16, 36, 37].  THC exploits small acetylene 
gas molecules, which at room temperature adsorb on the pSi surface, once the temperature is 
increased, to around 500 °C, the hydrogen desorbs from the Si-H surface and the remaining 
carbon atoms bind to silicon atoms resulting in a carbonized pSi surface. 

The THC pSi surface has been observed to be stable in various chemical environments including 
aqueous KOH and HF/EtOH solution. Preliminary in vitro assessment of tissue compatibility 
indicates that the THC pSi is also stable in simulated body fluid [36]. 

A drawback to THC pSi is that the characteristic luminescence of pSi disappears as a result of 
the THC process. However, there remains a number of other interesting applications, which are 
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not based on luminescence. For example, improved thermal and electrical conductivity, 
chemical stability and oxidative resistance are important consequences of carbonization and 
form the basis for several applications, such as biomedical applications [36, 37]. 

THC of silicon by acetylene has been studied for years, but in the case of pSi the situation is 
more complicated. This is evidently associated with the slow diffusion of acetylene molecules 
from the micropores, which enables the already desorbed molecules to react with each other. 
In addition, the exposure time should be determined considering the thickness and pore 
diameters of the sample to ensure sufficient diffusion time for acetylene molecules. Otherwise, 
a complete surface coverage will not be achieved [36, 38].  

The main objective of this work was to reduce the burst release observed from DNA-loaded 
chitosan coated THC pSi nanoparticles (NPs). In order to decrease burst release, chitosan was 
applied for coating of THC pSiNPs, and the effects of chitosan on stability and controlling DNA 
release were investigated.    

2. Materials and Methods 

2.1. Preparation of Thermally Hydrocarbonized Porous Silicon (THCPSi) Particles 

The free-standing porous silicon (pSi) films were anodized using single crystal silicon wafers 
(100) of p+ type with resistivity values of 0.01−0.02 Ωcm. The pSi was prepared by anodizing the 
wafers in an HF (38 %)-EtOH mixture. The free-standing films for nanoparticle production were 
etched for 20 min using periodically etching at 50 and 200 mA/cm2 in an aqueous 1:1 HF(38 
%):EtOH electrolyte. After drying, the pulse etched freestanding films were thermally hydro-
carbonized under an N2/acetylene (1:1) flow at 500 °C for 10 min. 

The size reduction of the hydro-carbonized free-standing pSi films (THCpSi) was done with ball 
milling. Wet milling was used in nanoparticle production in order to increase the grinding 
efficency. Although the external surface of the milled nanoparticles is mainly composed of the 
initial hydrocarbonized pore walls (80 - 90% of the external surface), we tried to reduce 
oxidation of the new external surfaces created during the milling by using 1-decene as the 
milling liquid. The high grinding forces during ball milling raise the temperature of the 
suspension locally at the impact site, where it is high enough for a thermal hydrosilylation of 
aliphatic alkenes on the new surfaces but too low to oxidize the hydrocarbonized surfaces. The 
surface chemistry of particles was verified with FTIR and by testing the hydrophobicity of the 
nanoparticles. The final size separation and changes of the suspension media were done with 
centrifugation. 

2.2. Particle Characterization 

The chemical interactions between carbon and silicon were established through FTIR 
spectrometry. Fourier-transform infrared (FTIR) spectrometric measurements were carried out 
with a Spectrum BX (PerkinElmer Co.) spectrometer in both transmission mode and with 
horizontal ATR accessory equipped with a diamond crystal (MIRacle ATR, Pike Technologies 
Ltd.). The measurements were taken between 4000 and 1000 cm–1, averaging 32 scans. 
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The mean particle size and size distribution of nanoparticles were determined by dynamic light 
scattering (DLS) (Zetasizer Nano ZS, Malvern). The analysis was carried out at a scattering angle 
of 90° at a temperature of 25 °C using nanoparticles dispersed in de-ionized distilled water. 
Every sample measurement was repeated 15 times. Particle size distribution of the 
nanoparticles is reported as a polydispersity index (PDI). 

The amount of adsorbed chitosan was calculated from the differences of chitosan 
concentration in solutions before and after adsorption process. The chitosan concentration in 
solution was determined by using DLS conductometer (Malvern Instruments Co., UK). The 
result of concentration was an average of duplicate samples and was calibrated by the standard 
curve plotted. 

In addition, zeta potential of surface of the prepared THC pSiNPs and other chemically modified 
THC pSiNPs were measured Electrophoretic light scattering (ELS). It was used due to 
conformation of the coating process.  Moreover, stabilities of the prepared nanoparticles were 
tested in different pH and days.  

2.3. DNA loading and release 

THC pSiNPs were loaded with DNA (Ethanol/Water: 9/1 v/v, 2.1 nmol, 5’-
GAGGCTTTGATCGTCAAGTTT-3’) and coated by the addition of chitosan (0.05 % w/v, 0.1 % w/v, 
0.2% w/v acetic acid solution, 20 min). The loaded and coated samples were characterized with 
DLS, ELS, SEM, and UV/Vis spectroscopy. 

After DNA loading and chitosan coating, the DNA loading efficiency and release profile were 
investigated and compared with non-coated THC pSiNPs. A volume of 2.18 mg/mL of DNA 
loaded chitosan coated THC pSiNPs was dispersed in a screw-capped glass vial containing 5 mL 
of PBS at pH 7.4 by shaking at 300 rpm in an incubator (GFL 3032 Shaker, LABOTEC, Germany) 
maintained at 37 ± 0.5 °C. At predetermined time intervals (15, 30, 60, 120, 180, 360 min), 0.1 
mL of the dispersion was withdrawn and replaced with 0.1 mL of fresh PBS. The aliquot was 
centrifuged (Eppendorf centrifuge, Eppendorf, Germany) at 17,000 × g for 5 min, and the 
supernatant was analyzed using UV/Vis at 260 nm.  

3. Results 

pSi films were prepared by electrochemically etching the silicon wafers with HF and ethanol. 
After etching and drying, the pSi surfaces are unstable in aqueous solution due to oxidation of 
the reactive surface hydrides, and therefore, a THC reaction was used to improve its stability. 
The NPs were 140 nm (see Figure 1), and the measured zeta (ζ)-potential of the THC pSiNPs was 
-30 mV, approximately. The particles obtained in this manner are stable and allow further 
surface modifications, and DNA delivery.  
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Figure 1. Particle size distributions of THC porous silicon  

 

 

Attenuated Total Reflectance-Diffuse reflectance infrared Fourier transform (ATR-DRIFT) 
spectra were acquired as the pSi samples were subjected to different surface modifications. 
Figure 2 shows typical ATR-DRIFT spectra observed on a pSi sample after each surface 
modification step. The DRIFT spectra obtained from all the different types of pSi films used 
showed similar peaks. In the spectrum of the fresh pSi sample (Figure 2), a peak corresponding 
to strong Si-Si symmetrical stretching around 1100 cm-1 was observed. The THC pSi showed 
peaks at 3100 cm-1 corresponding to carbon.  
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Electrophoretic light scattering was used in order to find the zeta potential of the different surface chemistries of THC pSiNPs, 
and stabilities of coated THC pSiNPs. Figure 3a, shows zeta potential of THC pSiNPs in different pH, and isoelectronic point 
for THC pSiNPs calculated at 3.6 pH. The isoelectric point for THC pSiNPs and chitosan coated THC pSiNPs was calculated 

at 3.8 and 5.2 pH, respectively. In addition, Figure 3b indicates zeta potential of the chitosan coated THC pSiNPs, and 
showing its stability over time. It shows positive surface on THC pSiNPs, which, was decreasing over time because of the  
dissolution of the chitosan coating, revealing a negative surface. The results indicated a reasonable stability of the chitosan 

coated THC pSiNPs.  

Figure 2. ATR-FTIR Spectra of: (a) THC pSiNPs, (b) H-terminated pSi Films before thermal Hydro-carbonation. 

 

THC pSiNPs have been coated with chitosan using both covalent and non-covalent methods. 
The non-covalent process involved simple coating, according different surface charge 
interaction between polymer and THC pSiNPs. The covalent reaction used a 3-triethoxysilyl 
propyl isocyanates linker to anchor the amine group of the chitosan to the oxidized THC pSiNPs. 
The covalent approach lead to the size of chitosan coated THC pSiNPs being more controllable 
and the average size was smaller than 200 nm and in comparison of the chitosan coated THC 
pSiNPs (310 nm). In addition the zeta potential of the prepared covalent chitosan THC pSiNPs 
were more positive than chitosan non-covalent coated THC pSiNPs, and these surfaces were 
more stable than the chitosan coated THC pSiNPs because of its covalent binding.    

In order to understand chitosan absorption on the surface of the THC pSiNPs a conductometer 
was used to find the real concentration of the absorbed chitosan on the surface of THC pSiNPs 
(See Figure 4). It is shown that after 20 min, the amount of absorbed chitosan on the surface 
depends on initial chitosan solution concentration. 

 

a 

b 
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Figure 3. (a) Typical titration curve for PSi nanoparticles with different surface chemistries, (b) 
Aqueous stability of the ζ-potentials of chitosan non-covalently coated THC pSiNPs in pH 3.6 
phosphate buffer as a function of time, (c) Typical titration curve for pSi nanoparticles with 
different surface chemistries, (d) Aqueous stability of the ζ-potentials of chitosan covalently 
coated THC pSiNPs in pH 3.6 phosphate buffer as a function of time. Titrations were made in 
deionized water. HCl and NaOH were used as titrants.  

 

The DNA loading capacity of chitosan coated THC pSiNPs changed as a function of the DNA 
equilibrium concentration was shown in Figure 5. When DNA concentration changed from two 
to one nMols, the adsorbed DNA on THC pSiNPs was determined to be 82 to 87 % loading 
efficiency. We believe that the main driving forces for DNA adsorption into THC pSiNPs are the 
shielded intermolecular electrostatic force, dehydration effect, and intermolecular hydrogen 
bonds [39]. However, coating chitosan on DNA-loaded THC pSiNPs reduced amount of 
adsorbed DNA on the THC pSiNPs because of the positive charge of the chitosan. Moreover, 
increasing chitosan concentration from one to two (w/v %) reduced the loading efficiencies due 
to release of more absorbed DNA. However, the loading efficiencies are more than 60 % for all 
chitosan coated DNA loaded THC pSiNPs.    

 



 65 

 

Figure 4. Concentration of the non-covalently absorbed chitosan on the surface of the 
THC pSiNPs.  

 

The release behavior of the DNA loaded chitosan coated THC pSiNPs and DNA loaded THC 
pSiNPs were examined and the results showed a slower release of DNA from chitosan coated 
THC pSiNPs.   

 

Figure 5. DNA loading efficiency of chitosan non-covalently coated THC pSiNPs 

Approximately one and two nMols of the DNA were loaded per 2.18 mg/ml of chitosan coated 
THC pSiNPs. The release rate in pH 7.4 buffer solution (phosphate buffered saline, PBS) is 
considerably slower for chitosan coated THC pSiNPs than THC pSiNPs (See Figure 6). The results 
obviously show the important effects of chitosan coating and reducing burst release from DNA 
loaded chitosan coated THC pSiNPs. Chitosan because of the amine group in its structure is 
positive [40] and keeps DNA on chitosan coated THC pSiNPs and their charge interactions are 
one of the important reasons for reducing burst release in comparison with non-coated THC 
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pSiNPs. On the other hand, effectiveness of chitosan concentration was reversed as by 
increasing of chitosan concentration from 0.5 to one (w/v %) reducing its coating effectiveness 
in preventing burst release. 

 

 

Figure 6. Effect of chitosan non-covalently coated THC pSiNPs on DNA release profile. Release 
medium: T = 37°C±0.2, pH 7.4. 

4. Conclusion 

The chitosan coated THC pSiNPs were found to be suitable for DNA delivery due to high loading 
capacities, and the coating ability to reduce burst release. The investigated coating on pSi 
nanocarriers markedly enhanced stability as the prepared nanoparticles retained their positive 
charge surface for several days. The presence of the chitosan on THC pSiNPs decreased the in 
vivo release rate, indicating that DNA release can be altered by changing the pSi surface 
chemistry, as the optimal coating condition resulted in more sustained DNA release.  
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Miss Richelle Lyndon from Monash University visit to University of California, 
Berkeley, USA 
Richelle will be visiting the University of California in July 2013 

 
Mr Dominic Ho from the University of Western Australia visit to Stanford 
University, USA  
Dominic will be visiting Stanford University in September 2013 

 
Mr Sean O'Keefe from RMIT University visit to University College, Dublin, 
Ireland.  
Sean will be travelling to Dublin in March 2013 

 
 

Asia Nano Forum -Asia Nano Camp 2012 - China 
Asia Nanotech Camp is a program initiated by Asia Nano Forum (ANF) as a platform for young 
nanotechnology researchers to learn about the state of the art and nanotechnology 
advancement in ANF network economies. It provides unique educational opportunities for 
these young researchers to communicate, network, and collaborate with one another.  

For the past four years, the Asia Nano Camp was held in Japan (2008), Taiwan (2009), Singapore 
/ Malaysia (2010), and Korea (2011). 

The program includes technical lectures by experts in various areas of nanotechnology, industry 
seminars, visits to universities and research institutes, as well as networking/ social activities. 
The participants are also requested to share their research activities, work on group 
assignments and present their findings at the workshop. 

 

ANN has provided return economy class airfare to the awardees for the 5th Asia Nano Camp.  
The Asian organizing committee provided local hospitality including accommodation, meals, 
local transportation, and social activities. 

 

The following three young scientists (PhD students and ECRs) from Australia have been selected 
and have participated in the 5th Asia Nano Camp which was held in Beijing/Tianjin, China on the 
6-15th July 2012.  

• Ms Zongli Xie from CSIRO 

• Dr Andrew Ming from the University of New South Wales 

• Mr Jian Lu from the University of Queensland 
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YOUNG NANO AMBASSADOR AWARDS 
 

Mr Tristan Clemons, Biomedical, Biomolecular and Chemical Sciences at the 
University of Western Australia  

Small Answers for Big Problems 

Tristan Clemons 

Nanotechnology Roadshow to the South West of Western Australia. 

 

Introduction 

Unfortunately it is no secret that Australian high school students entering into tertiary science 
degrees are decreasing. This is likely to be a result of many contributing factors however some 
of the major reasons would include, the poor public image of science amongst secondary 
students, a lack of understanding about jobs available in science within Australia and that 
science is at times difficult to understand.  

Through my discussions with school students and visits to schools it is clear that science and 
especially research science does not have the greatest public image amongst teenagers with 
many of the above misconceptions I have mentioned holding true. The major aim of my school 

visits was to discredit these misconceptions and 
present the truth about a career in science and 
especially nanotechnology as exciting and interesting 
with many perks and opportunities both here in 
Australia and abroad. I conveyed this message by 
drawing on my own positive experiences from my 
days as an undergraduate science student to my 
current term as a postgraduate researcher in 
nanotechnology at the University of Western 
Australia (UWA). I personally feel that the need for 
outreach into schools from scientists is integral to 
ensure the best and brightest minds continue in the 
sciences at a tertiary level.  

With the support of the ANN through the 
nanotechnology student ambassador award I was able to develop hands on nano related 
resources and demonstrations which students were able to use and discover the wonders of 
the nanoscale. This was achieved by setting up a range of small stations where the students 
received a short information sheet describing the technology followed by instructions on what 
was happening and how to carry out the demonstrations. The stations included the following 
topics: 

 Hydrophobic and Hydrophilic surfaces  - students looked at the characteristics of water 
droplets on glass compared to Teflon coated glass and then compared this to how water 
interacted on ordinary cotton compared to that modified with a hydrophobic nano coating. 

 

Students from Australind Senior High 
school observing what the ferrofluid 
sample can do   
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Thanks must be given to NanoTex® for their support and generous donation of samples 
(http://www.nano-tex.com/index.html). 

 
 Magnetics and Ferrofluids – Students here were able to see 

how ferrofluids interacted in a magnetic field and compared 
this to samples of larger iron particles in water to see the stark 
differences nanoparticle size can have. 

 
 Nano imaging with Quantum Dots and Gold Nanoparticles – 

This station consisted of a range of CdTe Quantum dots with 
different emission characteristics as well as gold nanoparticles 
of varying sizes to show students that particles of the 
nanoscale can interact very differently with light. Students 
enjoyed using light to excite the Quantum dots and learning 
about the process’s behind their emission. 

 
  Surface Area to Volume and Shape Memory Alloys – This 

station allowed students to investigate how altering the 
surface area of steel can dramatically change its reactive 
properties in a Bunsen flame. Students were also introduced 
and were able to investigate the exciting transformations and memory capabilities of some 
Nitinol shape memory alloy samples kindly donated by Johnson Matthey Corporation 
(http://jmmedical.com/index.php?p=nitinol). 

 
 Nano ethics – Nano ethics was the final station students visited and this was an area where 

some background and opposing vies surrounding nanotechnology research were proposed 
and students were able to discuss important issues surrounding policy making, and 
regulation of research going forward. 

 
The above workstations coupled with short informative videos from the NanoYou series 
(http://nanoyou.eu/) narrated by Stephen Fry made up the resource component of the visits. 
This coupled with my own personal insights into studying science at university and what 
exciting opportunities a PhD can offer made it easy to keep students engaged and interested 
throughout the sessions. The plan from the funding was to develop a set of resources which 
could be reused by any of the students within our research group on further outreach visits. 
This way the ANN and DIISRTE funded project will have lasting effects longer then my 2 days of 
school visits and hopefully beyond my time at UWA as a PhD student.  

 

Schools Visited 7th – 8th June 2012. 

Four schools were visited over a two day period in the south west of Western Australia. I felt it 
was important to ensure regional students were given the opportunity to see these resources 
and this was the main driving factor for deciding on the greater Bunbury region for the visits. 
Presentations were given to mainly science extension year 10 students as well as some year 11 
and year 12 classes. We felt this was an important target audience with subject selection 
occurring during year 10 and university course selections occurring in year 12. 

 
 
 

 

Students from Georgiana 
Molloy Anglican School 
working with the shape 
memory alloy samples 

 

 

 

 

http://www.nano-tex.com/index.html
http://jmmedical.com/index.php?p=nitinol
http://nanoyou.eu/
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Thursday 7th June 2012 
Georgiana Molloy Anglican School 
Hawker Approach, Busselton WA 6280 
http://www.gmas.wa.edu.au/ 
 
Bunbury Catholic College 
Rodsted St., Bunbury WA  6230  
http://web1.bunburycatholic.wa.edu.au/ 
 
Friday 8th June 2012. 
 
Australind Senior High School 
Break O'Day Drive, Australind WA 6233 
http://www.australind.wa.edu.au/ 
 
Newton Moore Senior High School 
Hotchin St., Bunbury WA 6230 
http://www.newtonmooreshs.wa.edu.au/ 
 
Newspaper Article – Bunbury Herald June 12, 2012 – Bunbury Catholic College Visit. (24,000 
copies distributed weekly to the greater southwest region.) 

 

Georgiana Molloy Anglican School 
students talking science with me at the 
nano imaging station. 

 

 

http://www.gmas.wa.edu.au/
http://web1.bunburycatholic.wa.edu.au/
http://www.australind.wa.edu.au/
http://www.newtonmooreshs.wa.edu.au/
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Mr Omid Kavehei ,the School of Electrical & Electronic Engineering at the 
University of Adelaide 

I was awarded the ANN Young Nanoscience Ambassador Award-SA 2011 on September 19, 
2011, when I was doing my last few months of my PhD in Electronic at the University of 
Adelaide. I would like to gratefully thank the Australian Nanotechnology Network that provides 
such support and opportunity. 

According to the award’s rules, I had to give a talk on nanotechnology for at least three high-
schools, including two from remote areas. I had the plan to present at St Peter's College, 
Glenunga International High School, Bordertown High School and Mount Gambier High School. 
At the end I succeeded to fulfill my duties by presenting at Glenunga International High School, 
Mount Gambier High School, and St Dominic’s Priory College, all in SA. This change was 
occurred because the time, since awarding the ambassadorship to the school exams period, 
was very limited. 

 

Presentation materials and talks: 

My presentation was mainly focused on the future of memory technology using nanoelectronic 
devices. I made this topic simple to be understood by young students using a handful of 
fabricated samples and a Silicon wafer full of CMOS chip (dice). I told them story of 
development of the switches as the basic ingredient of computing and why we need to change 
this in future and develop better switches. From here I took them to the world of nano and by 
playing a video explained to them how we can make things as small as a few nanometers. This 
is basically the lithography technique as an academic term but I put it in a much simpler way.  

After they appreciate the importance and challenges that we are facing as engineers, I took 
them to the world of memory and how a simple memory cell can be built by referring them to 
their basic knowledge of passive circuit elements, resistor, capacitor, and inductor. For those 
who did not have enough knowledge about these elements I came up with a leaky “water tank” 
analogy. I told them they will hear more about this analogy when they take Calculus I or II in 
university under a subject called Differential Equations.  

 They were quite amazed by the fact that we actually go through many difficulties to come up 
with a better memory. I could read in their faces that they eager to know more. With a simple 
calculation I showed them how much energy will be saved if we save only %10 of total energy 
consumption of a personal computer. Also, how much we can save if Google replaces all its 
data storage with lesser energy consumer storages.  

Finally, I showed them how the currently available nanoscale devices (<100 nm) can help us to 
design circuits that consumes less energy and how they can be used better for portable 
application like their iPhone/iPad battery life. Then I took them to my current research field, 
biomedical engineering. I explained them how we design the Bionic Eye chip using a 65 nm 
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technology and how we will implant it in patient within a few years. Told them why it needs to 
be design to consume less power and why we need to keep it as small as possible. 

In my presentation I also added a few SEM photos of fabricated samples.  

 I concluded at the end with my story and the enormous opportunity that they have in 
Australia. I liked to encourage them to take this opportunity and highlighted for them with a 
few examples from my home country, Iran, where bright students do not have same level of 
prospect that they can see here.  

I hope they found the useful and looking forward to have this opportunity again to talk to 
students.  

 

Presentations: 

I gave two presentations at Glenunga International High School as the number of students who 
were interested to know more about nanotechnology was many. This presentation took place 
on 20/Oct/2011.  

The second presentation was given at St Dominic’s Priory College on 1/Nov/2011. 

After this presentation I took my job at the University of Melbourne. Moving to Melbourne was 
a time consuming process but I was committed to fulfill my duty by giving another talk at 
Mount Gambier High School, on 10/Feb/2012. 

Thanks for giving me this chance; it was like I eventually found myself as a high-school teacher, 
something that I always wanted to be. 

 

Sincerely yours,  

 
Omid Kavehei 
Research Fellow 
Centre for Neural Engineering 
Department of Electrical and Electronic Engineering 
The University of Melbourne 
 

Mr  Amirali Popat from the Australian Institute for Bioengineering and 
Nanotechnology University of Queensland 

Amirali will be visiting schools in 2013 
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WORKSHOPS, CONFERENCES AND EVENTS                
The purpose of the workshops, Conferences and Events is to take stock of the status of the field 
nationally and internationally, identify emerging areas of research and exchange information and to 
identify opportunities for collaboration and training. A Large number of ECRs and students have been 
supported to attend these events. 

 

2nd Workshop on Dynamics and Control of Micro and Nanoscale Systems held 
at the Sebel Hotel in Newcastle on the 23-24th Feb 2012 
The Second Workshop on Dynamics and Control of Micro and Nanoscale Systems was held on 
the campus of University of Newcastle, Australia, on the 23rd and 24th of February 2012. The 
first workshop had been hosted by the IBM Research - Zurich lab in Rüschlikon, Switzerland, 
two years earlier.  

Control system design is a critical technology in emerging micro- and nanoscale systems. In the 
past decade, significant efforts have been devoted to the application of modern estimation and 
control design techniques to micro- and nanosystems. These have resulted in tremendous 
progress in areas such as high-speed nanopositioning, video-rate atomic force microscopy 
(AFM) and probe-based data storage, where estimation and control design methods play a key 
role.  

The purpose of this workshop was to bring together some of the leading experts in the field of 
dynamics and control of micro- and nanoscale systems to discuss emerging research problems 
and recent advances in the field. The two-day program comprised two keynote speeches and 
17 invited presentations. The workshop was organized by Reza Moheimani (of the University of 
Newcastle) and Evangelos Eleftheriou (of IBM Research – Zurich). The University of Newcastle 
and the Australian Nanotechnology Research Network provided financial support for the 
workshop. 

University of Newcastle’s Deputy Vice-Chancellor for Research, Professor Mike Calford formally 
opened the workshop by welcoming the attendees to Newcastle. This was followed by opening 
remarks from Reza Moheimani, who also chaired the first plenary session and introduced the 
first keynote speaker, Brad Nelson of the Swiss Federal Institute of Technology, ETH, in Zurich. 
Brad’s talk provided an overview of the field of micro-robotics, particularly in the context of 
medical applications, and presented recent progress in the development of micro-robots for 
ophthalmic-retinal therapies.  

The first morning session consisted of three presentations in the area of microsystems. 
Fuhimito Arai of Japan’s Nagoya University started the session by explaining how microfluidics 
and robotics could be integrated using MEMS technology to develop innovative biomedical 
solutions. This was followed by Sylvain Martel of the Ecole Polytechnique de Montreal, Canada, 
who presented his recent work on micro- and nanoscale drug delivery through the vascular 
network and the associated control challenges. The last talk in the session was presented by 
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Gary Fedder of Carnegie Mellon University, Pittsburgh (PA), who discussed parametric 
resonance (a nonlinear phenomenon) in electrostatically actuated MEMS. 

After the lunch break, the first afternoon session was started by Angeliki Pantazi of IBM 
Research –  Zurich.  She discussed some of the latest progress in research on nanopositioning 
systems at Zurich. Angeliki’s talk covered topics such as the design of advanced control 
algorithms for nanopositioning, the development of sensing and actuation methods for 
nanopositionig, and non-raster-scan methods. Chung Choo Chung of Hanyang University in 
South Korea presented the second talk of the session, in which he described a method for 
reconstructing AFM images distorted by nonlinearities of the AFM z-scanner. Following this, 
Kam Leang of the University of Nevada, Reno, talked about mechanical design issues related to 
serial kinematic scanners and dual-stage vertical positioning systems as well as repetitive 
control of high-speed nanopositioners.  

The second afternoon session of the first day was started by Georg Schitter of the Vienna 
University of Technology, Austria, who presented an overview of mechatronic system 
integration issues for high-speed AFM.  Then Ning Xi of the City University of Hong Kong 
discussed AFM video-rate imaging. Ning’s work involved the development of a new non-raster-
scan method based on the 
concept of compressed 
sensing. The concluding talk 
of the first day was given by 
Stefan Harrer of IBM 
Research in Melbourne, 
Australia, who described 
IBM’s efforts aimed at 
developing affordable DNA 
sequencers using the idea of 
a DNA transistor. The first 
day of the workshop 
concluded with a banquet at 
a restaurant located on the Newcastle beach.  

The second day of the workshop started off with the keynote of Masayoshi Tomizuka of the 
Univesity of California, Berkely. He elaborated on methods for handling narrow-band 
disturbances in precision motion-control systems.   

The first talk of the morning session discussed designing optimal trajectories for nanoscale 
motion control systems and was delivered by Raymond de Callafon of the University of 
California, San Diego. Then Evangelos Eleftheriou of IBM Research – Zurich presented their 
work on nanopositioning and control issues related to future tape drives. Ian Petersen of the 
Australian Defence Force Academy described his work on frequency locking in optical cavities 
using LQG control design method.  

Reza Moheimani opened the afternoon session with an overview of research undertaken at the 
University of Newcastle’s Laboratory for Dynamics and Control of Nanosystems aimed at 
developing methods to control the quality factor of AFM micro-cantilevers. Next was Murti 
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Salapaka of the University of Minnesota. He presented an AFM imaging method in which the 
equivalent resonance frequency and the quality factor of the micro-cantilever can be estimated 
in real time. He also described applications for this method for determining properties of 
materials at the nanoscale. Then came a talk given by Abu Sebastian of IBM Research – Zurich 
on developing enabling tools for quantitative AFM. 

The last session of the day and of the workshop consisted of two presentations. The first talk 
was given by Srinivasa Salapaka of the University of Illinois, Urbana-Champaign. He presented a 
new approach to high-speed dynamic-mode AFM. John Sader of Melbourne University was the 
workshop’s last speaker. His talk was concerned with dynamics of nanomechanical devices with 
applications to AFM and sensing in fluids. 

The workshop also provided time for valuable discussions and an opportunity for students and 
young researcher to meet some of the international experts in the field. 

Subsidised Registrations  

Early Career Researchers:  

• Dr Tuncay ALAN, Department of Mechanical Engineering , Monash University,  
Research Area: MEMS, Nanomechanics  

• Dr Obaid Ur REHMAN, UNSW @ ADFA  
Research Area: Atomic Force Microscope  

• Dr Mehmet YUCE, Department of Electrical and Computer Systems Engineering, Monash 
University  
Research Area: MEMS, Biomems  

Students:  

• Mr Xingcan XIANG, University of Wollongong  
Research Area: Intelligent Control of Polymer Actuator  

• Mr Jun ZHANG, University of Wollongong  
Research Area: Microfluidics  
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NT12-International Conference on the Science and Application of Nanotubes 
held at the Brisbane Convention Centre on the 25-29th June 2012 Prof Yin Chen  
 

 

The NT12 Committee would like to thank the ANN for their financial support of the conference.   

NT12 continued the NT tradition of presenting the exciting and current results in the research, 
development and applications of nanotubes and related materials. It presented a 
comprehensive program on carbon and non-carbon (eg BN, TiO2, MoS2) nanotubes and the 
developing areas of graphene in inter-related materials. NT12 featured a single session of 
invited and contributed talks across five days plus additional symposia which offered all 
participants a chance to present their research and an opportunity to discuss current 
developments in a dynamic, scientific and social environment. 

The total attendance at the NT12 conference was 305 with 92 of them being students from 
around the world.  The ANN’s financial contribution assisted the committee in keeping the 
registration fee at an affordable $675 for a five day conference and this helped us to reach such 
a large number of student registrations, which is important for the ongoing development of the 
Nanotubes community. 

Attached to this letter is a full list of all students attending the conference. 

Yours sincerely 

 

Professor Ying (Ian) Chen 

Chair in Nanotechnology 

Institute for Frontier Materials 

GTP Research 

Geelong Waurn Ponds Campus 

+61 3 522 73243 

ian.chen@deakin.edu.au 

 

 

 

 

 

mailto:ian.chen@deakin.edu.au
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Prefix GivenName Surname Position Department Institution 

 

Zhiqiang  Chen Student Institute for Frontier Materials Deakin University 

Ms Chunfang Feng Student Institute for Frontier Materials Deakin University 

Mr Yi Chen 
Postgraduate 
Student Chemical Engineering Monash University 

Ms Chi Huynh PhD student 
Materials Science and 
Engineering Monash University 

Mr Yufei Wang phD student Materials Engineering Monash University 

Mrs Arlene 
Bispo Dos 
Santos Nossol Graduate Student Chemistry Monash University -  

Mr Edson Nossol PhD student Chemistry Monash University - UFPR 

Mr Marco Notarianni PhD Stuednt 
School of Chemistry, Physics 
and Mechanical Engineering 

Queensland University of 
Technology 

Mrs Afsana Ahmed PhD Student 
Faculty of Engineering & 
Industrial Sciences 

Swinburne University of 
Technology 

Mr Tariq Altalhi Postgrad Student 
School of Chemical 
Engineering The University of Adelaide 

Mr Karan Gulati Postgrad 
School of Chemical 
Engineering The University of Adelaide 

Mr Lei Ge phd student 
school of chemical 
engineering 

The University of 
Queensland 

Ms Yan Jiao 

  

The University of 
Queensland 

Ms Rapidah Othman 

  

The University of 
Queensland 

Mrs Yasodinee Wimalasiri PhD Student 
SA Water Centre for Water 
Management and Reuse 

The University of South 
Australia 

Miss Caijuan Yan PhD Student 
SA Water Centre for Water 
Management and Reuse 

The University of South 
Australia 

Mr Juan Yang PhD Student 

 

The University of South 
Australia 

Ms Katherine McDonell PhD Candidate Civil Engineering The University of Sydney 

Mr Samuel Yick PhD Physics 
The University of Sydney, 
CSIRO 

Mrs Marina Belkina PhD student School of Science and Health 
The University of Western 
Sydney 
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Prefix GivenName Surname Position Department Institution 

Mr Ahmed Ali Alshahrani Student Soft Materials, Chemistry 
The University of 
Wollongong 

Dr Willo Grosse 

 

Innovation Campus 
The University of 
Wollongong 

Mr Ali Aldalbahi 

  

Univeristy of Wollongong 

Mr Qi Dong 

student of 
Beihang 
University, China 

School of Materials Science 
and Engineering Beihang University 

Mr Shisheng LI 

  

Chinese Academy Of 
Sciences 

Dr Yabo Gao Student 
Academy for Advanced 
Interdisciplinary Studies Peking Universitry 

Mr Yabin Chen 

 

College of Chemistry and 
Molecular Engineering Peking University 

Dr Teng Gao Student 
College of Chemistry and 
Molecular Engineering Peking University 

Dr Lin Zhou Student 
College of Chemistry and 
Molecular Engineering Peking University 

Ms Jiao-Jing Shao Ph.D candidate 
School of Chemical 
Engineering and Technology Tianjin University 

Dr Fang-Yuan Su 

 

School Of Chemical 
Engineering And Technology Tianjin University 

Mr Yuanchang Li 

  

Tsinghua University 

Mr Rufan Zhang Ph.D student 
Department of Chemical 
Engineering Tsinghua University 

Ms Tereza Brunatova 

 

Department of Condensed 
Matter Physics Centrum 

Ms Ying Tian 

  

Aalto University 

Dr Ilya Anoshkin 

 

Department of Applied Physics 
Aalto University School of 
Science and Technology 

Mr Vladimir Prudkovskiy PhD 

 

High Magnetic Field 
National Laboratory of 
Toulouse 

Mr Gurvan Magadur PhD student Chemistry 
Laboratoire de Chimie 
Inorganique Université  

Mr Guillaume Ganuchaud PhD Student DMPH/CMT ONERA 

Mr Etienne Andre 

  

Université Paris-Sud 



 82 

Prefix GivenName Surname Position Department Institution 

Mr Cornelius Thiele Ph.D. student 
Institute of Nanotechnology 
(INT) 

Karlsruhe Institute of 
Technology 

Mr Xu Ziwei PH.D student Institute of Textile & Clothing 
Hong Kong Polytechnic 
University 

Mr Yushi Iba Student 
Mechanical Science and 
Engineering Hiroshima University 

Mr Toru Iijima Student 
Department of Frontier 
Materials 

Nagoya Institute of 
technology 

Mr Kentaro Higuchi 

 

Depertmemt of Quantum 
Engineering Nagoya University 

Mr Ryo Nakanishi student chemistry Nagoya University 

Mr Yun Sun PhD student Department of Chemistry Nagoya University 

Mr Sihan Zhao 

 

Department of Chemistry Nagoya University 

Ms Maho Yamaguchi Student Nanotube Group 
National Institute for 
Material Science 

Mr Tohru Watanabe student Superconducting Wires Unit 
National Institute for 
Materials Science 

Mr Takehiro Emi Student 
Department of Mechanical 
Engineering Osaka University 

Mr Ryosuke Senga Doctoral student 
Department of mechanical 
engineering Osaka University 

Dr Kazumichi Nakamura 

 

Department of Electrical and 
Electronic Engineering Shizuoka University 

Mr Jinhyeok Cha 

  

The University of Tokyo 

Ms Zhongming Chen PhD candidate 
Department of Chemical 
System Engineering The University of Tokyo 

Mr Daisuke Hirai 

 

Computational Materials 
Science Laboratory The University of Tokyo 

Mr Taiki Inoue 

 

Mechanical Engineering The University of Tokyo 

Mr Derek Thomas PhD Student Materials Engineering The University of Tokyo 

Mr Theerapol Thurakitseree 

  

The University of Tokyo 

Mr Koshi Murakoshi grad student 
Department of Electronic 
Engineering Tohoku University 

Mr Tomoya Nagaoka Student 

 

Tokyo University of 
Science 
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Prefix GivenName Surname Position Department Institution 

Mr Kazuki Yamada Ph. D. Student Physics 
Tokyo University of 
Science 

 

Soyeon Jun 

  

Hankuk University Of 
Foreign Studies 

Dr Kyoung Hwan Kim Ph.D. candidate 
Chemical and biomolecular 
engineering 

Korea Advanced Institute 
of Science and Technology 

Mr Kwang-Jin Lee Ph. D. Candidate Civil, Environmental &  Korea University 

 

Ki Nam Yun Student 
School of Electrical 
Engineering Korea University 

Mr Jinjoo Jung Master Course Physics Kyungbook University 

 

Sora Sim 

  

Sejong University 

Mr Ji Hyun Park Ph.D. Candidate Nanoscience and Technology Seoul National University 

Mr Myoung-Jun Cha M.S candidate Physics Sungkyunkwan University 

 

Young-Hwan Hyun Student Physics Department Sungkyunkwan University 

Mr Yooseok Kim Ph.D. candidate Physics Sungkyunkwan University 

Mr Sangeun Park Ms. candidate Physics Sungkyunkwan University 

Mr Wooseok Song PhD candidate Physics Sungkyunkwan University 

Dr Hansung Lee Doctor's course Faculty of Nanotechnology  Sejong University 

Dr Wonyoung Kim 

  

Sungkyunkwan University 

Mr Henrik Jackman PhD student Department of Physics  Karlstad University 

Mr Kofi Anyemedu 
PhD Research 
Student Institute of Physics 

Academia Sinica/ National 
Tsing Hua University 

Dr Yoeri Van De Burgt PhD Student Mechnical Engineering Eindhoven University  

Mr Stephen Hodge PhD Student Chemistry Imperial College London 

Mr John Nesbitt Postgraduate  Physics Southampton University 

Miss Catia Baron Aznar PhD Student 
Materials Science and 
Metallurgy 

The University of 
Cambridge 

Mr Matthew James Phd Student 
Department of Materials 
Science  

The University of 
Cambridge 

Mr Dawid Janas PhD Student 
Materials Science and 
Metallurgy 

The University of 
Cambridge 

Mr Lukasz Kurzepa PhD student Materials Science 
The University of 
Cambridge 
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OZCarbon 2012 held on the 1st-3rd July 2012 at the Faculty of Engineering, 
Mathematical and Computer Sciences building, The University of Adelaide. 
 

 

 

 

 

Oz Carbon 2012 conference was held in Adelaide from 1-3 July and hosted by The School of 
Chemical Engineering, The University of Adelaide. The conference was organized by Prof Mark 
Biggs (chair) and Prof Shizhang Qiao, A/prof Dusan Losic, Dr Philip Kwong (organizing 
committee members).  

 

Theme of conference: This was inaugural conference of Australian-based carbon scientists and 
technologists, to present and discuss the state-of the art work from across the carbon field. The 
specific conference themes: Catalysis, Carbon in Bioapplications, Carbon in fuel cells, Soft 
Carbon Materials, Carbon in Electrochemical Applications, Characterizations, Synthesis, Glassy 
carbon Materials, Adsorption and Carbon in Water Treatment.  

 

The Australian Carbon community forum was held on the end of conference to summarize 
conference and discuss future OZCarbon meetings and organization.  

 

Participants: Six world-leaders from China, Japan, Spain and USA along with many Australian 
based world leaders and experts presented recent developments relating to traditional and 
more modern forms of nanoporous carbons, carbon nanotubes and nanohorns, and graphene 
amongst other forms of carbon. More than 100 delegates were on conference.  

 

Plenary lectures/lectures/presentations/posters: 6 plenary lectures, 12 key note, 18 Invited and 
14 lectures were delivered. The conference abstracts from PhD and ECR were presented on 21 
posters. The prize for best PhD student presentation was awarded at Conference dinner. The 
conference book of abstract is published.  

 

Sponsors: conference was sponsored by University of Adelaide, Center for Advanced Materials 
University of Adelaide and Australian Nanotechnology Network  
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18 PhD students and ECR from 8 Australian Universities were supported  

 

Geoffrey C. Pidcock University of Wollongong 

Katherine (Kate) Moore Flinders University 

Luke Sweetman University of Wollongong 

Olumide Adisa Adelaide 

Phuong T.M. Nguyen UQ 

Atikah Kadri UQ 

Daniel Tune Flinders University 

David Fania UWS 

Habibullah Dalal Flinders University 

Ms. Holly Warren University of Wollongong 

Juan Yang  UniSA 

Karan Gulati Adelaide 

Paul Balding University of Wollongong 

Ryan Steele UWS 

Tak Kim Griffiths University 

Tariq T Altalhi Adelaide 

Tushar Kumeria Adelaide 

Wentai Wang Griffiths University 
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3rd International NanoMedicine Conference held at the Crowne Plaza, Coogee 
Sydney, NSW on the 2-4th of July 2012.  
 

 

The Australian Centre for NanoMedicine (ACN), based at the 
University of New South Wales (UNSW) was successful in 
attaining a grant of $5000 from the Australian 
Nanotechnology Network (ANN) towards the 3rd 
International NanoMedicine Conference Coogee Beach 
Sydney, held between 2-4 July 2012. 

 

 

ACN was officially established as a research 
centre at UNSW on 20th July 2011 under the 
co-directorship of Professor Tom Davis, 
Professor Justin Gooding and Professor Maria 
Kavallaris.  ACN is a multi-disciplinary research 
centre incorporating researchers from UNSWs 
Faculties of Engineering, Science and Medicine.  
ACN has two key aims, first and foremost as a 
research centre dedicated to finding solutions 
to provide a better way of life for those in our 
population afflicted with hard to treat diseases; 
and second to work with a diversity of 
stakeholder groups to communicate research findings and be an Australian hub for 
nanomedicine discussion and commentary. 

 

Both of these aims are central to ACN hosting 
the 3rd International NanoMedicine Conference 
from July 2-4 2012 at Coogee Beach Sydney.  240 
attendees representing 16 countries attended 
the conference.  Plenary speakers during the 
three day event included Prof Alan Trounson, 
President California Institute of Regenerative 
Medicine, Prof John Pickup, Kings College 
London and Guys Hospital, Prof Tanja Weil, Ulm 
University Germany, Patrick Boisseau, CEA 
France and ACNs own Prof Maria Kavallaris.  The 

Prof Maria Kavallaris (ACN) officially opened the 3rd International 
NanoMedicine Conference 

NSW Chief Scientist and Chief Engineer, Prof Mary O’Kane 
present ats at the Conference Dinner including announcing 
award winners to ECRs and PhD students 
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five plenary speakers were joined by a further 47 invited speakers (including 17 in the Smart 
Surfaces in Regenerative Medicine theme). The conference also saw 23 oral presentations and 
over 50 posters.   Themes of the conference included targeted delivery, diagnostics, imaging, 
sensing, regenerative medicine and translational medicine.   

 

For the third consecutive year it was ACNs pleasure to bring together the top minds in a 
discipline that crosses boards incorporating medicine, chemistry, and engineering and truly 
represents the adage of “bench to bedside”, but just as importantly “bedside to bench”.   

 

Through the funding provided by ANN, ACN was able to provide assistance to the following 
ECRs and PhDs.  As can be seen from the list below, funding was provided to assist 11 people 
representing four institutions. 

1. Mr Ajay Ashok, Deakin University - A Novel Coencapsulated Nanoformulation to Impede 
Cardiomyocyte Apoptosis 

2. Ms Jessica Gibbons, Deakin University - Targeting EGFR in Breast Cancer using Anti-Cancer 
Protein-Loaded Nanoparticles 

3. Dr Robert Gorkin, University of Wollongong - 3D Fabrication of Bioscaffolds for Regenerative 
Medicine 

4. Ms Isha Gupta, Deakin University - Anti-microbial therapeutic potential of encapsulated Fe-
saturated lactoferrin on alginate gel-encapsulated ceramic nanocarriers 

5. Ms Sneha Gurudevan, Deakin University - Targeting hypoxia inducible factor – 1 alpha (HIF-
1α) using natural anticancer compound loaded chitosan 
nanoparticles. 
6. Dr David Nisbet, Australian National University – 

Biodegradable electrospun nanofibres 
and injectible hydrogels for repair of 
damage neural pathways in the brain 
7. Mr Kislay Roy, Deakin 
University - Chitosan based cancer 
targeted oral therapy 
8. Ms Rasika Samarasinghe, 
Deakin University - Novel nanobased 

therapeutics for the treatment of 
inflammatory and 
degenerative arthritis 
9. Ms Neha Singh, 
Deakin University - 
Development of Novel 
nanomedicine from 
Australian Bovine Mild 
Proteins to target stubborn 

melanoma 

http://www.oznanomed.org/images/stories/speakers/2012OralAbstracts/kislayroy.pdf
http://www.oznanomed.org/images/stories/speakers/2012OralAbstracts/kislayroy.pdf
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10. Dr Brianna Thompson, University of Wollongong – Graphene: A New Bionic Platform 
Professor O’Kane, the Chief Scientist and Engineer in NSW announced the winners of the ECR 
and PhD award for both oral and poster presenters.   

The prizes and winners were: 

• The Australian Centre for NanoMedicine Early Career Researcher for Excellence in 
NanoMedicine Research – Oral: Dr Felix Grusche, CSIRO 

• The Australian Centre for NanoMedicine Early Career Researcher for Excellent in 
NanoMedicine Research – Poster: Dr Mathew Jones, Australian Centre for NanoMedicine, 
UNSW  

• The Australian Centre for NanoMedicine PhD Award for Excellence in NanoMedicine 
Research - oral: Mr Daniel Li, Australian Centre for NanoMedicine UNSW  

• The Australian Centre for NanoMedicine PhD Award for Excellence in NanoMedicine 
Research - poster: Mr Yazad Irani, Flinders University  

 

1. Broader benefit to the Australian nanotechnology community 

There is a global unmet need to cure and prevent diseases for which we currently lack 
efficient treatments and which cause suffering and a shortened life expectancy. The ageing 
population, the high expectations for improved life quality and the changing lifestyle also 
call for improved, more efficient and affordable healthcare. 

NanoMedicine, the application of nanotechnology in health care, offers numerous 
promising possibilities to significant improve medical diagnosis and therapy, ultimately 
leading to higher standards of living.  Furthermore, nanomedicine is an important strategic 
issue for sustainable competitiveness in Australia. The global competition in the field is very 
strong and the strategic importance of nanomedicine is being increasingly recognised by 
industry and government around the world.   

Australia is facing strategic challenges in the field of health due to issues such as an ageing 
population, negative environmental effects on personal health and a demand for improved 
personal healthcare 
 
Healthcare expenditures presently account for 10% of gross domestic product (GDP) in 
industrialised countries and are expected to grow at an average of 6% pa in the future.  
Nanomedicine offers numerous promising possibilities to significantly improve medical 
diagnosis and therapy and the field thus has a large potential for developing public welfare 
and economic growth. There is a large industrial enthusiasm for nanomedicine, with the US 
National Science Foundation has estimated that by 2015 half of the world’s pharmaceutical 
industry products will be made with nanotechnology, and that the contribution of products 
incorporating nanotechnology to the global economy will be around $1 trillion. 
 
So to the question, has nanomedicine impacted human health? The answer is yes.  High 
profile groups like the UK based Macmillan Cancer Support reported “a dramatic increase in 
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the median cancer survival times over the past 40 years. Coupling nanotechnology drug 
delivery (NDD) methods with improvements in diagnostic, we can expect that much more 
progress will be made in the next 10 years than in the previous 40.” 
 

 

2. Size of Event - anticipated number of attendees ; anticipated number of international 
attendees 

The conference attracted some 240 attendees representing 16 countries.  The five plenary 
speakers were joined by a further 47 invited. The conference also saw 23 oral presentations 
and over 50 posters.    

 

3. Quality of plenary speakers 

Five plenary speakers led the program these being: 

• Prof Alan Trounson, President California Institute of Regenerative Medicine (USA) 
• Prof John Pickup, Kings College London and Guys Hospital (UK) 
• Prof Tanja Weil, Ulm University (Germany) 
• M Patrick Boisseau, Commissariat à l'énergie atomique et aux énergies alternatives 

(CEA) (France) 
• Prof Prof Maria Kavallaris, Australian Centre for NanoMedicine and Children’s Cancer 

Institute Australia (Australia) 

 
 

 

 

 

 

 

 

 

 

 

 



 90 

International Conference on BioNano Innovation held at the Brisbane 
Convention & Exhibition Centre on the 18th to 20th of July 2012. 
 

  

SPONSORSHIP REPORT FOR THE AUSTRALIAN NANOTECHNOLOGY NETWORK (ANN): 

The 1st International Conference on BioNano Innovation (ICBNI) conference achieved a major 
success in showcasing the research excellence of a large number of top researchers from 
around the world. The conference was an outstanding success with a very high quality program, 
led by five plenary addresses given by: Professor Chunli Bai, President of the Chinese Academy 
of Sciences (CAS); Professor Peter Zandstra, Stem Cell Engineering, University of Toronto; 
Professor Kenneth Chien, Regenerative medicine, Harvard University; Dr. Ezio Rizzardo, CSIRO 
and last year’s winner of the Prime Minister’s prize for Science, for his work on ‘Living Radical 
Polymerisation and; Travis Earle, Nanotechnology, Lockheed Martin Corporation, USA. In 
addition, there were over 70 invited talks presented by top international and Australian 
speakers, and an extremely successful full day ‘Early Career Researcher’ symposium organised 
by students from the Australian Institute for Bioengineering and Nanotechnology, members of 
the AIBN’s Student Association (ASA). 

Over 500 delegates registered to 
attend the three-day conference 
which featured: 

  74 invited speakers   - 20 of 
whom were international 

  Speakers from nine 
countries 

Conference presentations focused 
on five themes: 

• Nanostructured Polymers 
• Vaccines 
• Nanomaterials 
• Regenerative Medicine 
• Design and Synthesis of Biological Systems 

 

Early Career Researcher (ECR) Conference, Wednesday 18 July 2012: 
The first Early Career Researcher day at the inaugural ICBNI was a great success. With over 100 
excellent abstracts submitted by ECR candidates, the selection of oral and poster presenters 
was an extremely difficult task for the organising committee. 
Drawing upon the exceptional applications for plenary and keynote presenters committee 
members selected Dr Cyrille Boyer and Dr Joshua McCarroll from an outstanding field. Both 
have exceptional publications records, and have displayed funding success and proven 
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leadership roles in their early careers. Invited keynote speakers included Dr Cara Doherty, Dr 
Dominic Glover, Dr Jian Liu, Patrick Maschmeyer, Dr David Paramelle and Dr Stuart Thickett – all 
of whom showcased their most recent research.  

Early Career Researcher (ECR) symposium 
• 102 ECR “eligible” submissions. 
• 72 submissions for oral presentation preferred. 
• 30 submissions purely for posters. 
• 44 ECR speakers, 6 of which were selected as “keynote”, and 2 as “plenary”. 
• 6 institutions represented (UQ, QUT, Griffith, CSIRO, Technical University of Denmark, 

Peking University) 
•  www.icbni.com.au 

We are delighted to acknowledge Sponsorship provided by the Australian Nanotechnology 
Network (ANN) and the Department of Innovation, Industry, Science, Research and Tertiary 
Education (DIISRTE).  Funding support has been acknowledged in all conference material and 
has been displayed in the foyer of the AIBN as per the attached PDF.  Funds were used to 
support attendance costs of Australian students and Early Career Researchers (within 5 years of 
award of PhD degree) undertaking nanotechnology related research, especially non-UQ 
students who travelled to attend the conference. 

ECR Plenary Speakers: 
International Plenary Speakers (not supported 
by ANN/DIISRTE): 

• Patrick Maschmeyer, Harvard Medical 
School, USA 

• David Paramelle, A*STAR, Singapore 
• Dominic Glover, Berkeley, USA 

ECR Plenary Speakers – supported in part by 
ANN/DIISRTE: 

• Cara Doherty, CSIRO, Melbourne 
• Cyrille Boyer, UNSW 
• Stuart Thickett, UNSW 

 
Domestic students supported in part by ANN/DIISRTE: 

• Vipal Agarwal,  The University of Western Australia 
• Fatin Nawwab Al-Deen, Monash University 
• Nicholas Boyd, Monash University 
• Bradshaw Michael S., The University of Western Australia 
• Yang Li, The University of NSW 
• Fengxiang Qie, CSIRO 

 
Special thanks are extended to our sponsors who made the conference possible and to the ECR 
organising committee who did a marvellous job coordinating the day. The committee included 
Maria Buchsteiner, David Valade, Nghia Truong Phuoc, Michael Song, Michele Bruschi, Ya-Mi 
Chuang and Simon Corrie ably led by Chair Alexandra Depelsenaire. 

http://www.icbni.com.au/
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4th WUN International Conference on Spintronics held at the University of 
Sydney on 23-25th July 2012.  
The 4th Worldwide Universities Network (WUN) International Conference on Spintronics has 
been successfully held from 23-25 July 2012 at the University of Sydney. Recent developments 
in the emerging field of spintronics were discussed at the WUN-SPIN 2012 conference hosted 
by the Worldwide Universities Network and the Australian Centre for Microscopy and 
Microanalysis at the University of Sydney in July 2012.  

The keynote lectures were delivered by Professor Hideo Ohno of Tohoku University and 
Professor Stuart Parkin from IBM and Stanford University, both pioneers in the science and 
application of spintronic materials. 

 It was the first time the WUN Spintronics Network met in the southern hemisphere and more 
than 120 scientists from more than 20 countries attended the event. The number of the 
overseas attendees has been the most, compared to previous WUN spintronics conferences. 

The organizing committee has been very grateful for the $5000 support from ANN. ANN has 
been acknowledged at the conference website (http://wired.ivvy.com/event/WUN12S/), 
conference program book, and all the communications with participants. As stated in the 
sponsorship application to ANN. We used the ANN sponsorship to waive the registration fee of 
students and domestic ECRs. Below is the list of ANN bursary awardees: 

First Name Last Name Institution 
Liya Feng University of Wollongong 
Fang Hong University of Wollongong 
Peng Liu University of Wollongong 
N Rajasekaran Central Electrochemical Research Institute, India 
Feixiang Xiang University of Wollongong 
Chengbo Zhu University of Wollongong 
Richard Brooke University of Bristol 
Crosby Chang University of Wollongong 
Yahui Cheng Nankai University, China 
David Cortie ANSTO 
Yi-Shan Lee National Chiao Tung University, Taian 
Haobo Li Nankai University, China 
sarmita Majumder Simon Fraser University, Canada 
Alexander Makarov Technische Universität Wien, Austria 
peter murmu GNS Science, New Zealand 
Thomas Reichert University of Kassel, Germany 
Weihua Wang Nankai University, China 
Huan Zhang University of Science and Technology of China 
Wenxian Li University of Wollongong 
 

 
 

http://wired.ivvy.com/event/WUN12S/
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International Organic Excitonic Solar Cell (IOESC2012) held at the Hyatt Coolum 
Queensland on the 4th -7th September 2012. 
  

The International Organic and Excitonic Solar Cell (IOESC2012) Conference was held at the 
Coolum Palmer Resort, Queensland from the 4th to 7th of September, 2012. The conference 
was co-organised and supported by the University of Queensland and CSIRO.  

The conference website is: http://opvaustralia.org/  

The conference attracted 126 delegates, 46 of whom were from overseas. The purpose of the 
conference was to disseminate information about the latest research in the area of organic 
solar cells. The mix of academic, industry and government scientists brought a wide range of 
perspectives.  

This was by far the largest gathering ever organised in this specific area in Australia. Having the 
conference in Australia provided a wonderful opportunity for young scientists to attend and 
meet science leaders in their field from around the world. In total, 35 students/early career 
researchers attended the meeting.  

Of these, 5 were generously supported by the sponsorship from the Australian Nanotechnology 
Network (ANN). Overall, the feedback from the conference delegates was extremely positive.  

The conference group photo is shown below:  

 

 

 

http://opvaustralia.org/
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The attendees awarded ANN travel grants were:  

Mr Krishna Feron (CSIRO/University of Newcastle)  

Ms Natalya Schmerl (Flinders University)  

Dr Chen Tao (COPE, The University of Queensland)  

Mr Anirudh Sharma (Flinders University)  

Dr Marappan Velusamy (COPE, The University of Queensland)  

Each awardee was given $1000 towards their registration and travel costs. These grants have 
been acquitted by the University of Queensland.  

 

 

 

The awardees are shown in the photograph below 
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3rd Asia Pacific Symposium on Nanobionics held at the University of 
Wollongong on the 19-21st September 2012. 
Nanobionics is the merging of biology and electronics using the most recent advances in 
nanotechnology, so promises to revolutionise this exciting area.  The potential implications for 
health and medical research and the increased quality of life for patients are highly significant. 
To achieve such goals there is a need to bring together clinicians, scientists, engineers and 
mathematicians in a collaborative environment. The purpose of the symposium held 19-21 
September was to provide such a forum. 

A total of 115  participants from all over the world gathered to hear from a line-up of world 
class researchers including but not limited to: Prof Agneta Richter-Dahlfors, Swedish Medical 
Nanoscience Center, Sweden; Prof Tom Davis, University of New South Wales, Australia; Prof 
Yoshi Osada, Riken Japan; Prof Irene Yavovsky, RMIT University, Australia; A/Prof Jadranka 
Travas-Sejdic, The University of Auckland, New Zealand; A/Prof Takayuki Uchihashi, Kanazawa 
University, Japan; Dr Peilin Chen, Research Center for Applied Sciences, Academia Sinica, 
Taiwan; Mr Kieran Daly, Shimmer Research, Ireland and Mr Benjamin Johnston, University of 
Texas at Arlington, USA. The poster session attracted 55 posters and provided the opportunity 
for many PhD students to show case their research, in addition 12 selected PhD students were 
provided the opportunity to elaborate on their poster at the Burster Session during the main 
program of the symposium. 

Thanks to the generosity of Australian Nanotechnology Network and Department of Industry, 
Innovation, Science, Research and Tertiary Education a number of free registrations were made 
available to PhD students and early career researchers. The following people were the 
recipient’s of this award; 

Complimentary Nanobionics Symposium Registration 

PhD Students 

Mr. Kostadinos Tsoutas – University of Sydney 

Mr. William Yenn Ru Lu – University of Sydney 

Mr. Yang Li – University of NSW 

Mr. Kyloon Chuah, - University of UNSW 

Mr. Alexandra Rodriguez – Australian National University 

Ms. Eliza Goddard – University of Tasmania  

Miss. Olga Kartachova - Deakin University 

Mr. Jake Sui – Saint Vincent’s Hospital Melbourne 

 

Early Career Researchers 

Dr Mariana Beija – University of NSW 

Dr Alex Harris – La Trobe University 
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International Workshop on the risk assessment of manufactured nanomaterials 
held at the Mawson Lakes Campus, University of South Australia on the 8th-9th 
of October 2012. 
This workshop brought together a selected number of experts with a wide background and 
perspective on the issue of manufactured nanomaterials (i.e. human toxicologists, 
ecotoxicologists, nanotechnologists, analysts, and regulators) to develop a priority list of issues 
to be tackled, develop cross-disciplinary collaborations and share knowledge and resources.  

The goal of this workshop was to accelerate the human and environmental risk assessment of 
nanomaterials by defining priority areas, sharing resources, 
technologies and expertise. 

The objectives were to 
1. Assess and compare current research in this field in 

Australia and internationally 
2. Identify knowledge gaps and priority areas to be 

addressed 
3. Establish links between human and environmental risk 

assessors, nanotechnologists, analysts and regulators 
4. Explore the possibility for cross-disciplinary collaboration 
5. Develop an opinion leadership position in the field 
6. Provide a venue to foster joint research programs and 

student/staff exchange 
The Workshop, held at the recently opened MM building at UniSA’s Mawson Lakes Campus, 
was attended by approximately 60 participants from 9 countries (Australia, Italy, USA, China, 
Thailand, Norway, Germany, Finland and Austria). This included 20 PhD students (10) and early 
career researchers (10) whose registration fee was waived through the sponsorshop of the 
Australian Nanotechnology Network.  
Specific outcomes: 
- The two-day workshop included a workshop dinner at the South Australian Museum  
- A conference abstract book was produced  
- All the delegates expressed their congratulations for a very timely and constructive 

workshop that brought together nano-technologists, human and environmental scientists, 
sociologists and regulators. 

- The view was expressed by several delegates that this was the first time a workshop had 
brought together experts from such diverse disciplines in order to explore nanotoxicology 
without a bias. One delegate noted “…your efforts have gone a long way in pulling the 
Australian community more into the 21st century”. 

- There was an overwhelming support for another Workshop (possibly to be held in Thailand) 
in 2013. 

- The possibility to develop a centre of excellence on nanotoxicology at UniSA was met by 
considerable support. 

- As an immediate result of the workshop Dr Fern Wickson (GenOK Centre for Biosafety, 
Norway) agreed to become an official supervisor of one of Prof. Lombi’s PhD student and 
will visit CERAR at UniSA in 2013 and 2014. Furthermore, Dr Frank von der Kammer 
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(University of Vienna) decided to plan for a 6-12 months sabbatical at CERAR and MI starting 
in 2013. 

- There are strong intentions to set up a partnership between the Italian Institute of 
Technology and UniSA in the area of nanotoxicology 

- An application for a Research Cluster on 
Nanosafety has been submitted to the 
South Australian Premier’s Research and 
Industry Fund. 

- Some of the papers presented at the 
workshop will be published in a special 
issue on Risk Assessment Of Manufactured 
Nanomaterials in the journal Nanoscale 
Research Letters (see below). 

- The workshop has been covered in the 
international press (see below). 

SpringerOpen Special Issue set-up form  
Journal details  Journal Title: Nanoscale Research Letters 
Special Issue details 
Special Issue Title: RISK ASSESSMENT OF MANUFACTURED NANOMATERIALS 
Lead Guest editor details: Name: Prof. Nicolas Voelcker 
Email: nico.voelcker@unisa.edu.au Affiliation: Mawson Institute, University of South Australia 
Guest editors details:  Name:  Prof. Enzo Lombi Email: enzo.lombi@unisa.edu.au 
Affiliation: Centre for Environmental Risk Assessment and Remediation, University of South Australia 
Short description to be displayed on Special Issue page.  
Explain in a few sentences the need/importance of this topic: 
Over the past two decades, extremely rapid progress in nanomaterial research and development has 
been met by equally rapid commercialisation of new products and technologies. Manufactured 
nanomaterials (defined as engineered particles with at least one dimension of less than 100 nm) have 
been incorporated into an increasing number products ranging from medical devices to personal care 
products, detergents, clothing and paints. This growth has been met with an equivalent increase in 
concern regarding the safety of manufactured nanoparticles with respect to human and environmental 
health. This concern is largely driven by the significant lack of knowledge that is needed to support the 
human and environmental risk assessment of this new class of materials. This knowledge gap is an issue 
not only in terms of legislation, but also for the sustainability of the industry as public perception plays 
an important role in the acceptance of new technologies. This special issue will cover a range of 
approaches and technologies underpinning the effort of assessing environmental and human risks of 
manufactured nanomaterials. 
Give a short list of topics of interest: 
Biointerfaces, human risk assessment, environmental risk assessment, nanotoxicity, nanotoxicology, 
detection of nanomaterials, characterisation of nanomaterials 
Should an Editorial be included as the first article: Yes 
Will the special issue levy an article processing charge? If yes, how much will this be (in Euros)? 
Yes, Euro 400/published article 
Submission Schedule  
Manuscript submission due:  01.12.2012 First Round of Reviews:  20.12.2012 
Publication Date (write ‘not applicable’ if continuous publication is selected) :  01.03.2013 

mailto:nico.voelcker@unisa.edu.au
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Mrs. Bayatsarmadi Bita University of south Australia 
Mr. Blundell Paul University of South Australia 
Miss Checkii Laura University of Technology, Sydney 
Mr. Conroy Gulliver CERAR Uni SA 
Miss Duan Luchun CERAR 
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Dr.  Vecchio Giuseppe UniSA 
Dr. Wan Yuan UNISA 
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International Conference on Emerging Advanced Nanomaterials (ICEAN-2012) 
held at the Hotel Royal on the Park, Brisbane on the 22-25 October 2012. 

 The 1st International conference on emerging advanced nanomaterials was held at the Hotel 
Mercure, Brisbane, Australia during October 22-24, 2012. Australian Nanotechnology network 
was one of the sponsors of this event. This is the first international conference on emerging 
advanced  nanomaterials. The conference brought together scientists, from all over the world, 
active in the fields of advanced nano and biomaterials, especially optronic, photovoltaic, 
magnetic, organic, porous, composite, computational, sensor, battery, fuel cell, catalytic and 
biomaterials, who demonstrated the latest research in the field and promoted scientific 
collaboration. The conference not only highlighted recent progress in the field of advanced 
emerging nanomaterials but provided the information on the technical developments and the 
innovative research that are required to address important environmental and health issues. 
The conference also offered an opportunity to share knowledge and create a collaborative 
platform where the top research experts from all over the world can work together on key and 
challenging research areas including advanced nano and bio materials to tackle issues like 
global warming, energy scarcity, and health care.  
 The ICEAN 2012 conference commenced on 22nd of October morning with the welcome 
message of Prof. Peter Gray, The Director, Australian Institute for Bioengineering and 
Nanotechnology, Brisbane and the plenary talk by Prof. Markus Antonietti from the Max Planck 
Institute in Germany, who talked about the novel advanced semiconducting nanostructures for 
the artificial photosynthesis and energy application. The conference also witnessed the plenary 
talks of famous professors from different parts of the globe, who are pioneer in the field of 
nanomaterials. 

Plenary Speakers from Japan include: Professors Yasuhiro Iwasawa, Former President of the 
Chemical Society of Japan, Director of Innovation Research Center for Fuel Cells, The University 
of Electrocommunications (In situ Characterization and Dynamic Aspects of Nanocatalysts in 
Fuel Cells by Time- and Space-resolved XAFs), Professor Katsuhiko Ariga, Director, 
Supermolecules Unit, National Institute for Materials Science (Hand-Operating Nanotechnology 
for Opening a New Era of Our Technology), Professor Kazunari Domen, The University of Tokyo 
(Non-oxide Photocatalysts for Solar Water Splitting),  
 
from USA, Professor Mietek Jaroniec, Kent State University, Ohio, USA (Twenty Years of 
Research in the Area of Ordered Mesoporous Materials: Major Advances and Prospects) 
from South Korea, Professor Jin-Ho Choy, Director, Center for Intelligent Nano-Bio Materials, 
Ewha Womans University (New Hybrid Drug Delivery Vehicles Gain Traction);  
from China Professor Dongyuan Zhao, Director, Innovative Materials and Advanced Materials 
Laboratory, Fudan University (Synthesis and Applications of Ordered Mesoporous Carbon 
Materials);   
and from Australia Professor Chennupati Jagadish, Australian Laureate Fellow, Australian 
National University (III-V Compound Semiconductor Nanowires). 
The conference also attracted well-renowned scientists and the presidents and the vice-
presidents of top universities around the world and several Australian Research Council college 
of experts and leading professors in the field of nanotechnology from top universities in 

http://www.uq.edu.au/iceanconference/plenary-speakers
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Australia.  Over four days the conference featured an exciting and comprehensive list of 
national and international leaders and experts in this field including 8 plenary, 35 keynote and 
280 invited lectures from researchers who are pioneers in the field of nanomaterials. In total, 
the conference attracted ca. 750 papers, of which 85% were accepted. The conference 
attracted more than 650 delegates from 24 different countries, covering many aspects of 
nanomaterials and their application with a special focus on energy and environment and health 
care. Among these delegates attended, more than 300 researchers were from South Korea and 
Japan who contributed ca. 40% of the registration and papers. The conference banquet was 
held on the third day of the conference and Mr Junzo Fujita, Consul-General of Japan  was the 
Chief Guest who delivered the lecture that highlights the importance of the scientific 
collaboration between the institutes in Asia and Australia. The final proceedings of the 
accepted papers was published in the journal "Science of Advanced Materials" , American 
Scientific Publisher, which has the impact factor of 3.3. After witnessing the overwhelming 
response of the researchers who are working in the field of nanomaterials for this conference, 
the organising committee decided to hold the second ICEAN conference again in Australia. In 
February 2015, ICEAN-2015 will be held in Brisbane again but this time the venue will be 
Brisbane Convention Center.  

Funding sponsorship was used to cover registration for the following ECRs and students. 
Mr Yaou Smets, PhD Candidate, Atom-scale Research Laboratory, La Trobe University  
Dr. Raffaele Riccò, Postdoctoral researcher, CSIRO Process Science and Engineering  
Dr. C. Anand, Post Doctoral Researcher, the University of Queensland 
Mr Zheng Bo Lai, PhD Student, Queensland University of Technology 
Fahad Almutairi, Student, Chemical Engineering, The University of Queensland 
Dr.  Avinash Baji, Mechanical and Mechatronic Engineering, University of Sydney 
Mr. Geoffrey Lawrence, PhD Student, the University of Queensland 
Dr. Akshat Tanksale, Monash University, Dep. Chemical Engineering, Monash University  
Dr. Seubert Christof, Post Doctoral Researcher, the University of Queensland 
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Bilateral (Italian-Australian) Workshop on Nanostructured Materials for 
Magnetic and Spintronic Devices held at the Embassy of Italy, Canberra, on the 
31st October to 1st November 2012. 
 

 

    

The bilateral Italy – Australia workshop on Nanostructured Materials for Magnetic and 
Spintronic Devices   was held 31 October – 1 November 2012 at the Embassy of Italy, Canberra, 
with the aim of promoting and strengthening bilateral collaboration in nanomagnetic and 
spintronics research.  The workshop focused on topics such as magnetic recording media, 
molecular nanomagnets, molecular spintronics, graphene based spintronics, complex magnetic 
structures for microwave, logic and memory applications, fabrication and characterization of 
magnetic nanostructures, materials and heterostructures for spintronics and applications in 
nanomedicine and nanophotonics. The characterization of nanostructured materials using the 
techniques of neutron diffraction and spectroscopy as well synchrotron radiation was also 
covered in detail by speakers from Italy and ANSTO.   

The event hosted 9 Italian and 34 Australian scientists and was financially sponsored by the 
Embassy of Italy, the National Research Council of Italy (CNR), the Australian Nanotechnology 
Network (ANN), the University of NSW Canberra, the Australian Nuclear Science and 
Engineering Organization (ANSTO), the Division of Materials Science and Engineering of the 
CSIRO, and the Australian Institute of Nuclear Science and Engineering (AINSE). Australian 
participating organizations included ANSTO, CSIRO, University of NSW, Australian National 
University, University of Sydney, University of Melbourne, Monash University, University of 
Western Australia and Griffith University. The workshop was also generously supported by the 
School of Physical, Environmental and Mathematical Sciences UNSW Canberra which provided 
for workshop material such as stationery, badges and bags.  The participation and interest from 
CSIRO and ANSTO in this important and ever growing field was reflected in the participation of 
6 scientists from CSIRO and 4 from ANSTO.  The event can most certainly be considered as of 
benefit to the Australian nanotechnology community.   

Morning tea and lunch over the two days that the event took place were offered by the Office 
of the Science Attaché, Embassy of Italy whilst a reception, hosted by the Ambassador of Italy, 
took place on the evening of the 1st November in the Residence of the Ambassador.  

State of the art research being carried out in Italy and Australia was presented by 28 invited 
speakers (speakers and titles of invited talks can be consulted at 
www.ansto.gov.au/itauworkshop.)  The event, the first of its kind between Italy and Australia, 
can be certainly considered a great success with an extremely positive feedback from all 
participants, enabling establishment of new contacts. Funding opportunities for promoting 
bilateral collaboration were discussed at a Round Table held at the end of the workshop. This 
discussion centered around funding opportunities available via the research grants schemes of 
the Australian Research Council and the forthcoming Horizon 2020 Programme of the European 
Union.  

http://www.ansto.gov.au/itauworkshop
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Workshop participants 

Name Affiliation 

 AUSTRALIA 

Boskovic, Colette School of Chemistry, University of  Melbourne 

Soncini, Alessandro School of Chemistry, University of  Melbourne 

Lee, Kin Kiong School of Physics, University of  Melbourne 

Cadogan, Sean School of Physical, Environmental and Mathematical Sciences, UNSW,  

Campbell, Stewart School of Physical, Environmental and Mathematical Sciences, UNSW,  

Mulders, Annemieke School of Physical, Environmental and Mathematical Sciences, UNSW,  

Hutchison, Wayne School of Physical, Environmental and Mathematical Sciences, UNSW,  

Stewart, Glen School of Physical, Environmental and Mathematical Sciences, UNSW,  

Narayanan, 
Narendirakumar  

School of Physical, Environmental and Mathematical Sciences, UNSW,  

Oitmaa, Jaan School of Physics, UNSW, Sydney 

Li, Fei School of Physical, Environmental and Mathematical Sciences, UNSW,  

Stride, John School of Chemistry, UNSW, Sydney 

Tettamanzi, Giuseppe School of Physics and Australian Centre of Excellence for Quantum 
Computation and Communication Technology, UNSW, Sydney 

Cole, Jared School of Applied Sciences, RMIT University 

Collocott, Stephen Materials Science and Engineering, CSIRO, Sydney 

Mitchell, Emma Materials Science and Engineering, CSIRO, Sydney 

Petkovicduran, Karolina Fluid Dynamics Group, Materials Science and Engineering, CSIRO, 
Highett, Melbourne 

Hill, Anita Process Science and Engineering, CSIRO, Melbourne 

Riccò, Raffaele Process Science and Engineering, CSIRO, Melbourne 

Falcaro, Paolo Process Science and Engineering, CSIRO, Melbourne 

D’Alessandro, Deanna School of Chemistry, University of Sydney 

Faust, Thomas School of Chemistry, University of Sydney 

Zheng, Rongkun Australian Centre for Microscopy & Microanalysis Uni. Sydney 

Goossens, Darren Research School of Chemistry, ANU 

Barnsley, Lester School of Biomolecular and Physical Sciences, Griffith University 
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Klose, Frank Bragg Institute, ANSTO, Sydney  

Mole, Richard Bragg Institute, ANSTO, Sydney 

McIntyre, Garry Bragg Institute, ANSTO, Sydney 

Robinson, Robert Bragg Institute, ANSTO, Sydney 

Kostylev, Mikhail School of Physics, University of Western Australia, Perth 

Metaxas, Peter School of Physics, University of Western Australia, Perth 

Samarin, Sergey School of Physics, University of Western Australia, Perth 

Suzuki, Kiyonori Faculty of Engineering, Monash University 

Xiong, Xiang-Yuan  Faculty of Engineering, Monash University 

 ITALY 

Albertini, Franca   Istituto dei Materiali per l'Elettronica ed il Magnetismo,   

  CNR, Parma 

Affronte, Marco   Università degli Studi di Modena e Reggio Emilia 

Bertacco, Riccardo   Politecnico di Milano 

Stefani, Gianni   Dipartimento di Fisica, Università Roma Tre 

Carlotti, Giovanni   Università degli Studi di Perugia 

Cornia, Andrea   Università degli Studi di Modena e Reggio Emilia 

Dediu, Alek   Istituto per lo Studio dei Materiali Nanostrutturati, CNR,  

  Bologna 

Fiorani, Dino   Istituto di Struttura della Materia, CNR, Roma 

Moze, Oscar   Embassy of Italy, Canberra 

Tiberto, Paola   Istituto Nazionale di Ricerca Metrologica, Torino 

 

Funds kindly provided by the ANN to the value of $ 5000 went towards travel and 
accommodation costs for the 7 Australian Early Career Researchers and students who attended 
the workshop.  

Early Career Researchers and Students funded by ANN 

Name Affiliation ECR/PhD 

Tettamanzi, Giuseppe School of Physics and Australian Centre of Excellence for 
Quantum Computation and Communication Technology, UNSW, 
Sydney 

ECR 

Cole, Jared School of Applied Sciences, RMIT University ECR 
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Riccò, Raffaele Process Science and Engineering, CSIRO, Melbourne ECR 

Falcaro, Paolo Process Science and Engineering, CSIRO, Melbourne ECR 

D’Alessandro, Deanna School of Chemistry, University of Sydney ECR 

Barnsley, Lester School of Biomolecular and Physical Sciences, Griffith University PhD 

Metaxas, Peter School of Physics, University of Western Australia, Perth ECR 

 

 

 

 

 

Group photo of workshop participants in the grounds of the Embassy of Italy 
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Advances in Functional Nanomaterials for Energy and Environmental 
Applications Symposium held at the University of New South Wales on the 15-
16th November 2012  
The Advances in Functional Nanomaterials Conference, an international conference with a 
focus on research into application and solutions toward a clean energy and environmentally 
sustainable future, was successfully held at the Tyree Energy Technologies Building, The 
University of New South Wales on 15th and 16th November 2012.  

The conference provided an opportunity to facilitate scientific exchange among Australian 
researchers, leading international scientists and industry participants and also acted an 
important forum for young scientists and students to present their research in a nurturing 
environment. The conference brings together over 100 delegates, including 40 students, who 
competed for the honour of best presentation and best poster. We were also very fortunate to 
have a number of esteemed plenary speakers from China, the UK, Japan and Australia, speaking 
on advances in energy storage, optoelectronics, photocatalysis, and carbon materials for energy 
applications. 
The program featured four parallel sessions, each covering the topics of energy storage, clean 
energy application, advances in water splitting, and advances in environmental applications.  
We had Dr. Fiona Cameron, an Executive Director of ARC as the conference dinner speaker.   
We are grateful to the support from the ARC Australian Nanotechnology Network. This 
appreciation can be reflected from the acknowledgement of the ARCNN’s support in various 
forms: verbal acknowledgements during opening and closing remarks, in the Foreword of the 
conference proceedings, display of logo in the overhead slides before/after session, logo on the 
conference website and distribution of writing pads and pens with the ARCNN’s logo to the 
conference delegates. 

The financial support from the ANN was used to support the following ECRs and research 
students to attend the conference (receipts of the expenses are attached): 

1. Accommodation for the following 9 PhD students:  Ms Erica Fiset(UQ), Mr Jian Pan(UQ), 
Mr Yang Bai(UQ), Mr Sean Muir(UQ),  Mr Abhijit  Shrotri (UQ), Ms Haiyan Dong(UQ), Ms 
Annie Zhu(UQ), Mr Jian Zhang(UQ) and Mr Peng Li (UQ) at the Coogee Sands Apartment; 

2. Accommodation for the following 5 ECRs: Dr Hongjun Chen (UQ), Dr Hua Yu (UQ), Dr 
Liang Zhou (UQ), Dr Muxina Konarova (UQ) at the Coogee Sands Apartment 

3. Registration fees for the following PhD students and ECRs: Mr Sean Muir (UQ), Mr Jia 
Zhang (UQ), Ms Annie Zhu (UQ), Mr Jian Pan (UQ), Mr Bat Erdne Jugder (BABS, 
UNSW),Dr Hua Yu (UQ); Dr Hong Jun Chen (UQ) . 

We thank the ARC Australian Nanotechnology Network for their generous support and look 
forward to working together in other scientific activities. 

Sincerely, 

 

Rose Amal 
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Conference on Optoelectronic and Microelectronic Materials and Devices 2012 
held at the University of Melbourne on the 12-14th December 2012 
 
Conference Chairs: Assoc. Prof. Jeffrey McCallum, University of Melbourne, Prof. Arnan 
Mitchell, RMIT University 
 
The 2012 Conference on Optoelectronic and Microelectronic Materials and Devices (COMMAD 
2012) was held in Melbourne, Australia, at The University of Melbourne from 12−14 December 
2012 with generous support from a range of sponsors including the Australian Nanotechnology 
Network whom we sincerely thank for the valuable contribution they made in supporting 
students to attend this conference and in the provision of student prizes.  
 
This biannual conference provides a forum for Australian and international semiconductor 
communities to meet and discuss topics related to microelectronic and optoelectronic materials, 
processes and devices including nano and quantum technologies. 
The conference covers a broad range of topics including: 
 

• Theory and technologies for optoelectronics, photonics, microelectronics 
• Electron Devices and Systems, including MEMS/NEMS 
• Optoelectronic/Photonic Devices and Systems 
• Nanotechnology and Nanostructures: Physics and Applications. 

 
A trade exhibition was also held during COMMAD 2012 and we are pleased to be able to report 
that exhibitors enjoyed the ample opportunity they 
were afforded to meet and network with conference 
delegates.  
 
Sponsorship was gratefully received from: The 
Australian Nanotechnology Network, The 
Australian National Nanofabrication Facility, 
Melbourne Centre for Nanofabrication, IEEE 
(technical program support), and exhibitors: John 
Morris Scientific, AVT Services, Aixtron, and Ezzi 
vision. 
 
The conference was preceded by a short course on: 
Characterisation Techniques in Optoelectronics and 
Microelectronics 
 
Dr Peter Reece, University of New South Wales, Australia 
Optical spectroscopy of semiconductor materials and nanostructures 
Dr. Brett Johnson, Japan Atomic Energy Agency, Japan 
Raman spectroscopy of semiconductor materials 
Dr Jennifer Wong-Leung, Australian National University, Australia 
Transmission electron microscopy analysis of microelectronic materials  
and nanostructures 
Dr Kin Kiong Lee, University of Melbourne, Australia 
Electrical Characterisation of semiconductor devices 
Dr Laurens Willems van Beveren, University of Melbourne, Australia 
Quantum transport in nanoscale semiconductor devices 
 
There were more than 45 attendees at the short course and we are very grateful to the presenters 
for making this a successful and informative event. 
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The following topics were broadly covered in the conference: 
Technologies and Theories for Microelectronics, Optoelectronics and Photonics 

• Epitaxy, bulk growth, substrates, optical fibres 
• Artificial structured materials 
• Nanostructure fabrication of novel materials systems, such as self-organised quantum 

dots, nanowires, metamaterials and optical fibres 
• THz and ultrafast phenomena 
• Electronic, optical and magnetic material properties and characterisation 

 
Electron Devices and Systems 

• Heterostructure transistors, high-speed devices and integrated circuits 
• High power and high temperature semiconductor devices 
• Sensors 
• Spin injection and novel devices 
• Micro/Nano-Electromechanical Systems 
• Nanoelectronics 
• Quantum devices 

 
Optoelectronic/Photonic Devices and Systems 

• Semiconductor LEDs and lasers  
• Detectors, modulators, switches  
• Photonic bandgap structures and devices 
• Plasmonic devices 
• Devices for optical interconnection, OEICs 
• Microwave and THz Photonics 
• Nanophotonics 
• Solar cells 
• Fibre-based devices 

 
The conference had a strong student and early career researcher focus. The full program for the 
conference is attached as an appendix to this report. The conference featured excellent invited 
talks from an international field: 
 
INVITED SPEAKERS 
Prof. Anna Fontcuberta i Morral, Laboratory of Semiconductor Materials, École Polytechnique 
Fédérale de Lausanne, Lausanne, Switzerland Nanowires for Solar Cell Applications 
 
Prof. Joe Campbell, Department of Electrical and Computer Engineering, University of Virginia, 
Virginia, USA Avalanche Photodetectors 
 
Prof. Dmitri Strukov, Electrical and Computer Engineering Department, UC Santa Barbara, 
Santa Barbara, CA, USA Interfacing nanomaterials to CMOS Electronics 
 
Prof. Masaaki Tanaka, Department of Electrical Engineering & Information Systems, The 
University of Tokyo, Tokyo, Japan Spintronics Materials and Devices 
 
Assoc. Prof. Adam Micolich, School of Physics, The University of New South Wales, Sydney, 
NSW, Australia Nanowire electronics 
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Prof. Masakazu Sugiyama, Institute of Engineering Innovation, School of Engineering, 
University of Tokyo, Tokyo, Japan InGaAs/GaAsP quantum-well superlattice solar cell for 
better carrier collection and higher efficiency 
 
Prof. Luke Mawst, Department of Electrical and Computer Engineering, University of 
Wisconsin-Madison, Madison, Wisconsin, USA Metamorphic buffer layers for mid-infrared 
semiconductor lasers 
 
Prof. Massimo V. Fischetti, The University of Dallas at Texas, Department of Materials Science 
and Engineering, Richardson, Texas, USA Scaling FETs to (beyond?) 10 nm: From 
Semiclassical to Quantum Models 
 
Prof. Kang L. Wang, Raytheon Professor of Physical Science and Electronics, UCLA, Los 
Angeles, California, USA Perspective of Nonvolatile Nanoelectronics 
 
Prof. Sajeev John, University of Toronto, Department of Physics, Toronto, Ontario, Canada 
Light trapping and Solar Energy Harvesting in Thin Film Photonic Crystals 
 
Prof. Lloyd Hollenberg, University of Melbourne, Centre for Quantum Computation and 
Communication Technology, Melbourne, Victoria, Australia Quantum Sensing 
 
Prof. Sven Rogge, University of New South Wales, Australia Photo-ionisation spectra of single 
erbium centres by charge sensing with a nano transistor 
 
Assist. Prof. Jason Valentine, Vanderbilt University, Mechanical Engineering Department, 
Nashville, Tennessee, USA All dielectric zero-index metamaterials at optical frequencies 
 
Prof. Sven Höfling, Universität 
Würzburg, Germany Quantum 
integrated photonics on GaAs 
 
And, we are very grateful to Prof. 
Rod Tucker who gave a very 
engaging public lecture to celebrate 
the 50th anniversary of the 
invention of the laser diode: 
 
PUBLIC LECTURE SPEAKER 
Prof. Rod Tucker, Director of the 
University of Melbourne’s Centre 
for Energy-Efficient Tele- 
communications, University of 
Melbourne The Laser Diode: 50 
years on 
 
 
 
Number of conference delegates:   110 
Number of abstracts received:   107 
Number of student delegates:   46 
Number of Invited Talks:    14  
Number of Contributed Oral Presentations: 33   
Number of Poster Presentations:   60 
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ANN student prize winners: 
 
ANN prize for outstanding oral 
presentation: Gino Putrino, UWA, “A 
numerical model for determining the 
relative accuracy of the lande g-factor 
obtained from AC and DC conductance 
measurements of quantum point 
contacts” 
 
ANN prize for outstanding poster 
presentation: Sebastien Fricke, UNSW, 
“An optically resonant, grating-based 
technique for the sensitive detection of 
MEMS cantilever beam height 
 
 
Use of ANN Funding: 
Funding from ANN was used to cover two student prizes (2 × $300 prizes) and contribute 
towards travel and accommodation expenses for ANN student members travelling from interate. 
 

Reconciliation of ANN Sponsorship Funding 
2012 Conference on Optopelectronic and Microelectronic Materials and Devices 
Student Prizes 

   Title Given name Surname Institution Title 

Mr. Gino Putrino UWA 

A numerical model for determining the relative accuracy 
of the lande g-factor obtained from AC and DC 
conductance measurements of quantum point contacts 

Mr.  Sebastian Fricke UNSW 
An optically resonant, grating-based technique for the 
sensitive detection of MEMS cantilever beam height 

Travel Support 
   Title Given name Surname Institution Title 

Ms. Amira Ameruddin ANU 
Influence of growth temperature and V/III ratio on Au-
assisted InGaAs nanowires 

Mr. Tim Burgess ANU 
Quantification of the Zinc dopant concentration in GaAs 
nanowires 

Mr. Keng Chan ANU Structural and optical properties of H implanted ZnO 

Ms. Aruni Fonseka ANU 
Growth of InP nanowires on Silicon using a thin buffer 
layer 

Ms. Qian Gao ANU InP nanowires grown by SA-MOVPE 

Ms. Nian (Jenny) Jiang ANU 
Improvement of Minority carrier lifetime in GaAs/AlGaAs 
core-shell nanowires 

Mr. Haofeng Lu ANU 
Improved performance of InGaAs/GaAs quantum dot 
solar cells using Si-modulation doping 

Mr. Mykhaylo Lysevych ANU Reduction of gain-saturation in merged beam lasers 
Ms. Kun Peng ANU 

 Mr. Dhruv Saxena ANU Designing single GaAs nanowire lasers 
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Mr. Samer Suleiman ANU 
 

Mr. Samuel Turner ANU 
Dielectric diffraction gratings for light-trapping in InGaAs-
GaAs quantum well solar cells 

Mr. 
Xiaoming 
(Fred) Yuan ANU Growth and characterization of GaAsSb nanowires 

Mr. Gary Allwood 
Edith 
Cowan U 

A comparison of InGaAs and Ge photonic power 
converters for long wavelength power over fibre 

Mr. Sebastian Fricke UNSW 

A numerical model for determining the relative accuracy 
of the lande g-factor obtained from AC and DC 
conductance measurements of quantum point contacts 

Mr. Hongyi (Justin) Xu UQ Growth of defect-free InAs nanowires using Pd catalyst 

Mr. Ben Cheah UWA 
Tailor anchor shape during release of MEMs microbeams 
using microfluidic flow 

Mr. Hemendra Kala UWA 
Mobility spectrum analysis of p-to-n type converted 
vacancy doped HgCdTe 

Miss Farah Khir UWA Optimisation studies for AlGaN/GaN-based nitrate sensors 

Mr. 
Radha 
Krishnan Nachimuthu UWA 

Biased target deposition an as effective method for 
deposition of rare-earth substituted Fe garnets 

Ms. Anna Podolska UWA Detection of biological reactions by algan/gan biosensor 

Mr. Gino Putrino UWA 
An optically resonant, grating-based technique for the 
sensitive detection of MEMS cantilever beam height 

Mr. Rohit Sharda UWA 
Plasma annealing as an effective method for the 
crystallization of Bi iron garnet films 

Mr. James Sharp UWA 
Single crystal and amorphous Ge for use in stand-alone 
and thin film tandem solar cells 

Mr. Prem Prakesh Singh UWA 

Optical read-out scheme based on grated waveguide 
cantilever cavity resonance for interrogation of cantilever 
sensor arrays 

Mr. 
Dhirendra 
Kumar Tripathi UWA Compositional and mechanical properties of PECVD 
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5th International Symposium on Functional Materials held at the University of 
Western Australia on the 17-20th December 2012 
  

  

 

ISFM 2012 was successfully held in Perth on December 17-20th, 2012, organised by The 
University of Western Australia.  

The symposium was attended by about 150 delegates from Australia, Republic of Korea, 
Japan, China, Taiwan, Singapore, United Kingdom, United States, Czech Republic, India, 
Malaysia, Canada and Mexico. Among them 48 are from Australia and 31 are student 
participants. 

 
The symposium was multidisciplinary scientific forum bringing together scientists, researchers 
and students in the fundamental science, engineering design and commercial applications of 
functional and nano materials. The symposium covered a broad range of topics in the areas of 
biomedical, electronic, environmental and energy materials. 
 
Papers presented described significant advances in the state-of-the-art of scientific results 
and understanding in the areas covered by the symposium. The official proceedings of the 
meeting consist of selected papers that are currently being peer reviewed and will be 
published in special editions of Materials Research Bulletin. 
 
To support and encourage participation by students and early career researchers, and to 
recognise their contributions, the symposium has also presented a specially designed 
Student/ECR pre-symposium workshop, featuring carefully selected topics for the 
participants, on nanotechnology and survival skills for young researchers. The symposium 
also offered prizes for best oral and poster presentations by students, and provided partial 
registration fee bursary to Australian students and ECRs. 
 
Given the strong relationship and direct relevance of the topics to nanotechnology, the 
Symposium has particularly encouraged Australian non-ANN member participants to consider 
joint ANN. 
 
In recognition of ANN’s generous support, the symposium has displayed ANN logo as a main 
sponsor in all its publications, pamphlets and online materials, and banners at the venue of 
the symposium. 
 



 112 

The sponsorship of $5,000 provided by the Australian Nanotechnology Network was used to 
support students and ECRs from Australia as registration bursaries, student presentation prizes, 
and student workshop. The details are summarized below. 

I wish to take this opportunity to thank ANN for its continued and generous support to the 
symposium its participants and the Australian research community. I am happy to provide 
testimony of this support to the funding body of ANN. 

Yours sincerely, 

 

Yinong Liu 
Chairman, ISFM2012 
The University of Western Australia 

First Name Last Name Institution presentation title 
Student/ECR registration and travel bursary:    
Jiabao Yi UNSW Ferromagnetism in Teflon through defects engineer  
Sheng Li Griffith Photoelectrochemical characterisation of 3CSiC thin film  

Anshun He UQ 
Characterization of the adhesion of SiN thin film on GaAs 
substrate using nanoscratch  

Hongtao Xie UQ 
A numerical study of nanoindentation-induced delamination at 
interfaces of SiN/GaAs film/substrate bilayer systems  

Kunal Patel Curtin 
The synthesis and characterisation of folic acid conjugated 
silica nanocages for cancer cell targeting  

Sivacarendran Balendhran RMIT Enhancement of carrier mobility in high dielectric materials  

Dan Li Murdoch 
Phosphate adsorption using hierarchically porous 
functionalized silica  

Fanfeng Chen Deakin 

A molecular dynamics study of an organic ionic plastic crystal 
diethyl (methyl)(isobutyl) phosphonium hexafluorophosphate 
[P1,2,2,4][PF6] 

 

Cheng Cheng Wang Curtin Student/ECR workshop only  
Yi Cheng Curtin Student/ECR workshop only  
Jin Zhang Curtin Student/ECR workshop only  
Ling Zhao Curtin Student/ECR workshop only  

    
 

Student presentation prizes:      

Anshun He UQ 
Characterization of the adhesion of SiN thin film on GaAs 
substrate using nanoscratch  

Bashir Shariat UWA 
Hystoelastic deformation behaviour of geometrically graded 
NiTi shape memory alloys  

Changgyu An Korea 
Synthesis of nickel compound nanoparticles on carbon and 
their oxygen reduction reaction  

Rohit Sharda UWA 
Low temperature crystallisation of Bismuth substituted Iron 
garnet films using Plasma Annealing  

Ki taek Jung Korea 

Microstructural and electrochemical properties of LiCoO2-
LiNiO2 multilayer prepared by magnetron sputtering 
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WEBSITE  
http://www.ausnano.net 

 

The ANN Website is a very popular website and as at the end of 2012  it received more that 4,400,000 
hits to the site, and it is believed that a significant amount of these are from Australia, and there is also 
interest from a number of other countries. 

 Website contains among other things: 

• the lists of members and Research Groups affiliated with the network, 

• online applications for members  

• Online applications for grants 

• Nanotechnology Facilities and Capabilities Register  

• Reports from Young Nano Ambassadors 

• Employment Opportunities 

• Links to other websites and events 

 

The website is continually being maintained and updated and there are links to various sites including 
various surveys, other networks and related activities.  

 

 

NANOTECHNOLOGY FACILITIES AND CAPABILITIES REGISTER 
 

The Nanotechnology Facilities and Capabilities Register was established at the end of 2006 and the list 
of registered facilities and their capabilities can be accessed on the following page 
http://www.ausnano.net/index.php?page=facilities 

Members and visitors to the site are able to access specific nanotechnology facilities and expertise that 
is available across Australia. 

 

http://www.ausnano.net/
http://www.ausnano.net/index.php?page=facilities
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NEWSLETTER 
 

A newsletter which is sent to all members is another means of communication that ANN uses as 
an information management tool. The newsletter is sent out every six months and details 
information and events held in the field on Nanotechnology in Australia. Newsflashes are 
released in between newsletters to make members aware of events with a short deadline. 

Copies of past newsletters can be accessed on http://www.ausnano.net/content/publications 

 

 

NanoQ (Nano Quest Magazine) 
 

The purpose of this magazine is to highlight resent developments in the field of Nanotechnology in 
Australia and also to provide information of interest to policy makers and the public.  

 

The fourth issue of Nano Quest was published in August and featured articles on 

 

• how nanotechnology is used in the development of bio-fuel cells which 
convert directly chemical energy into electrical energy, 

•  low cost wet chemistry methods to obtain Nano crystal based solar cells,  
• nanoscale biological and chemical sensors being developed for a broad range 

of sectors  
• how nuclear reactors could be used to study nanoscale materials 
•  an article on an innovative book  showcasing Nanotechnology in Australia 

with all book chapters written by early career researchers.                                                        
 

These issues are distributed to several schools.Copies can be accessed on the ANN website. 

 

 

 

 

http://www.ausnano.net/content/publications
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MEMBERSHIP 
 

The ANN membership consists of established researchers, Early Career Researchers, PhD students 
whose research field is in the area of Nanotechnology. It also consists of members from 
Government departments and business. 

   The following is a chart representing ANN members per state for 2012.  

 

  Students ECRs Researchers Other Total 

ACT  41 6 46 3 96 

NSW 255 58 115 8 436 

QLD 60 10 52 3 125 

VIC 135 18 131 11 295 

SA 81 14 43 1 139 

WA 89 8 52 1 150 

Overseas 18 5 30 2 55 

Totals 679 119 469 29 1296 
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PLANNED 2013 ACTIVITIES 
 

The Australian Nanotechnology Network (ANN) plans to continue funding Workshops, Conferences, 
Forums, encouraging and supporting participants in getting together and networking for the growth in 
the research of Nanotechnology in Australia. 

The management committee will also be involved in preparing for the  

• International Conference on Nanoscience and Nanotechnology 2014(ICONN) which will be held 
at the Adelaide Convention Centre, South Australia on the 2-5th February 2014. This will be co-
located with the 23rd Australian Conference on Microscopy and Microanalysis (ACMM 22) and is 
shaping up to be as outstanding as the previous four conferences. 
 

There will be a continuation of the successful Overseas Travel Fellowships, Short and Long Term visits 
,Young Nanoscience Ambassador Awards and Nano Q publication. 

 

 To encourage collaborations among its members the Following Events are planned: 

 

• The Biennial Australian Colloid and Interface Symposium - ACIS 2013 
03/02/2013 - 07/02/2013 - Noosa, Queensland  

 

• 4th International Conference on Smart Materials and Nanotechnology in Engineering (SMN 
2013 ) 
10/07/2013 - 12/07/2013 - Gold Coast 
 

• 34th Australiasian Polymer Symposium (34 APS) 
07/07/2013 - 10/07/2013 - Darwin Convention Centre 
 

• 4th International NanoMedicine Conference 
01/07/2013 - 03/07/2013 - Intercontinental Hotel, Sydney 
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Appendix A – ICONN 2014  
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	LONG TERM VISITS
	SHORT TERM VISITS
	OVERSEAS TRAVEL FELLOWSHIPS

	1. Introduction
	2. Materials and Methods
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	2.3. DNA loading and release

	3. Results
	4. Conclusion
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