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Polymers are the most widely used advanced materials.  
In Australia the demand for polymers and polymer-based 
products exceeds $9 billion per annum. They underpin a 
substantial proportion of Australian manufacturing, and are 
used to create products for a wide range of industries and a 
diverse range of applications.

The Cooperative Research Centre for Polymers (CRC-P) is 
focused on developing ‘functional’ and higher value-added 
specialty polymers for emerging high-growth opportunities. Its 
activities are creating research synergies between Australian 
polymer scientists and engineers and other areas of research 
and economic strength, and the technologies that it delivers 
will result in growth in the biotechnology, energy, mining, 
agricultural and manufacturing sectors of the economy.

This has been the Centre’s fourteenth year of operation, having 
received CRC Programme funding for a first round period of 
seven years and a second round period of six years. The 
progress achieved during 2005-06 is described in this report, 
and the highlights are summarised below.

NEW CENTRE ESTABLIShED
At the start of this year, the CRC-P commenced a third period 
of funding under the Australian Government’s Cooperative 
Research Centres Programme. Over seven years the CRC-P 
will invest more than $100 million on its research, 
commercialisation, administration, and education and training 
programs. $32 million of its funding will come from the CRC 
Programme, with the rest coming from the Centre’s 25 
participants.

The research provider network spans four States and consists 
of two government research laboratories (CSIRO and ANSTO) 
and ten universities: Monash University, RMIT University, the 
University of Melbourne, Swinburne University of Technology, 
the University of Sydney, the University of New South Wales, 
the University of Wollongong, the University of Queensland, 
Queensland University of Technology, and the University of 
South Australia. The industrial participants in the Centre are 
five early-stage technology companies (Advanced Polymerik, 
Ceram Polymerik, F Cubed, Integrated Packaging and Plantic 
Technologies), and five large international companies (BHP 
Billiton, Ciba Specialty Chemicals, Pfizer, SOLA, and Moldflow). 
Other participants include the Australian Stem Cell Centre, 
Birchip Cropping Group and the State of Victoria.

An important formation event for the Centre was a Research 
and Education Planning Workshop which was attended by 
many senior members of the CRC-P team. They reviewed the 
planned research activities, discussed ways to maximise 
synergies between projects and participants, examined plans 
for the education and training program, and discussed 
enhancements and possible PhD projects.

GOVERNANCE AND MANAGEMENT
The Centre has implemented arrangements to ensure effective 
governance, and rigorous management control of the 
administration, research, commercialisation, and education 
and training programs. The Board and its Advisory Committees 
have been established and are functioning well, nearly all the 
key positions in the management structure have been filled, 
and sound management practices have been implemented.

RESEARCh
The Centre has moved quickly to establish its four research 
programs: biomedical polymers, advanced polymeric 
materials, polymers for sustainable development, and design 
and engineering. These programs  are developing technologies 
that will have a substantial impact on Australia’s economic 
growth. They will provide: the biomedical polymers required 
for high-technology developments and growth in Australia’s 
biotechnology industry; the advanced polymeric materials 
required to underpin growth in well-established areas of 
industrial and economic activity; products based on polymer 
science and engineering that will assist in transforming the use 
of land, water and energy resources, so that they can be used 
on a more sustainable basis; and, design and engineering that 
will lead to new or substantially improved products. Details of 
these programs and the thirteen research projects are provided 
in the Research Collaboration section of this report.

Most of the research positions created when the new Centre 
was formed have now been filled, the project teams have 
made a strong start to each of the research projects, and the 
research programs are gaining momentum.

COMMERCIALISATION
Commercialisation strategies have been developed for all the 
activities in the research programs, and these are contained in 
project agreements that have been executed between the 
CRC-P and all the participants in each project. Nearly all the 
projects are conducted in collaboration with a user-participant 
that has identified the market need for the technology being 
developed, has the necessary production and distribution 
channels to take the resulting product to market, and is 
committed to commercialising the technology.
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EDUCATION AND TRAINING
The education and training program will provide the highly 
trained polymer researchers required to meet Australia’s 
growing need for these skills in the National Research Priority 
area Advanced materials, and to fill the highly skilled jobs 
created by the planned activities of the CRC-P. During the 
year, eight students were recruited to undertake postgraduate 
studies with funding support from the Centre.

To broaden polymer education in Australia, the Centre 
collaborated with the Key Centre for Polymer Colloids and the 
RACI Polymer Division to organise the 7th Australasian 
Polymer Summer School. The event, held from 30 January to 
2 February 2006 in Ballarat, Victoria, was enthusiastically 
attended by 42 people, including researchers and PhD 
students from the Centre. It covered a wide choice of topics 
presented by leading scientists in their respective fields, and 
was extremely successful.

Further career training was provided to a member of the 
Centre who attended a five-day residential course on research 
and development leadership and career development. This 
course, designed for postgraduate and postdoctoral fellows 
from CRCs, was conducted at the University of Melbourne in 
August 2006.

AWARDS
It was pleasing that during the year a team that conducted 
research on the Stimuli responsive polymer additives project  
in the previous CRC-P won the 2005 CSIRO LOOK  
OUT!!! Award. The project involved a collaboration between 
CSIRO Molecular and Health Technologies, UNSW and an 
industrial partner.

Their world class research on methods to control photo-
chromic dye switching speeds in polymers has  
produced several patents and publications, including a paper 
in Nature Materials.

TEAM COMMITMENT
The Chair and CEO thank all members of the CRC-P team for 
their exceptional efforts in rapidly establishing the new Centre 
and its programs. Excellent progress has been made in the 
first year and strong collaborative linkages have been formed. 
The new team is committed to our role of conducting leading-
edge polymer research to deliver the technically advanced 
polymeric materials and polymer engineering required to 
transform Australian industries and to establish and expand 
companies in emerging high-growth areas of the economy.

Dr Ian Dagley (left), CEO, and Dr Peter Coldrey, Chair of the Board
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Effective from July 2005 the Centre was given renewed funding 
under the Cooperative Research Centres Programme for a 
period of seven years. The participants in the Centre are:

•  Advanced Polymerik Pty Ltd

•  BHP Billiton Innovation Pty Ltd

•  Birchip Cropping Group (BCG)

•  Ceram Polymerik Pty Ltd

•  Ciba Specialty Chemicals Inc (Ciba)

•  F Cubed Australia Pty Ltd

•  Integrated Packaging Australia Pty Ltd

•  Moldflow Pty Ltd

•  Pfizer Australia Pty Ltd

•  Plantic Technologies Limited (Plantic)

•  SOLA International Holdings Limited (SOLA)

•  Australian Nuclear Science and Technology  
 Organisation (ANSTO)

•  Australian Stem Cell Centre (ASCC)

•  Commonwealth Scientific and Industrial  
 Research Organisation (CSIRO)

•  Monash University (Monash)

•  Queensland University of Technology (QUT)

•  RMIT University (RMIT)

•  Swinburne University of Technology (SUT)

•  The University of Melbourne (UniMelb)

•  The University of New South Wales (UNSW)

•  The University of Queensland (UQ)

•  The University of South Australia (UniSA)

•  The University of Sydney (USYD)

•  The University of Wollongong (UOW), and

•  The State of Victoria.

The Centre is incorporated through Polymers CRC Ltd, a 
company limited by guarantee, and all core participants are 
members of the company. The organisational chart showing 
the CRC’s governance and management structure is 
presented below.

Governance, Structure and Management

The CRC’s governance and management structure

BOARD

Research and  
Education Advisory 

Committee

Commercialisation 
Advisory Committee

Operations  
Advisory Committee

Technical  
Committee

CEO Executive Assistant

Research Program 
Leaders &  

Project Leaders
Deputy CEO

Education & Training 
Program Leader

Business Manager

Research Programs
Commercialisation 

Program
Education Program

Administration  
Program
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THE BOARD
The Chair of the Board is independent of the participants and 
supporting participants, and the Board (see table below) is 
comprised of a majority of members independent of the 
research providers.

The Directors on the CRC-P Board include people who hold, 
or have held, senior management positions in large technology-
based organisations. They bring to the Board experience, 
knowledge and understanding in a wide range of very relevant 
areas including: strategy, general management, project 
management, research and development, start-up companies, 
capital raising, finance and education. Their combined 
experience as company directors exceeds 100 years.

The Board met six times during the reporting period on the 
following dates: 7 September 2005, 14 November 2005, 29 
March 2006, 2 May 2006, 8 June 2006 and 21 June 2006.

ADVISORY COMMITTEES
Each participant is entitled to nominate one representative to 
the Participants Committee. The Participants Committee 
meets at least once per year. From the membership of the 

Participants Committee, three key Advisory Committees have 
been established. These Committees form an important active 
link between the stakeholders, the CEO and the Board. The 
Committees meet four times per year. The elected Chair of 
each Committee (who must be a representative of a core 
participant) is appointed as a Director of the Board of the 
CRC-P. The Committee’s respective terms of reference and 
composition are presented below.

RESEARCh AND EDUCATION ADVISORY COMMITTEE
The Research and Education Advisory Committee (REAC) 
composition for the first year of operation of the CRC-P was: 
Professor K.C. Pratt (Chair, SUT), Mr P. Kennedy (Moldflow), 
Professor D.E. Mainwaring (RMIT), Professor H. Griesser 
(UniSA), Professor L. Kane-Maguire (UOW), Professor S. 
Livesey (ASCC), Dr C. Reiley (BCG), Professor R.I. Tanner 
(University of Sydney) and Dr H. Toh (SOLA).

The REAC makes recommendations to the Governing Board 
concerning the research and education programs including:

• the quality of the research and the likelihood of important 
 advances (including quality of student research),

• the significance of the research in relation to the objective 
of the CRC (including any need for alteration in direction),

• the feasibility and achievability of the proposed outputs 
and outcomes (including management of the research 
programs or projects and performance against 
milestones),

• the research capabilities of the key researchers, their time 
commitments and whether the resources applied to a 
given project are adequate,

• the balance of the research portfolio (e.g. risk/return, 
long-term vs short-term) and a methodology for  
monitoring the portfolio,

• ways the research portfolio may be improved, and

Governance, Structure and Management

DIRECTOR ORGANISATION DATE  
  APPOINTED

Dr P.W. Coldrey (Chair)  Independent 23/08/2005

Dr E. Gold  Independent 29/03/2006

Mr R.W. Moses  Independent 29/03/2006

Mr R.J. Trenberth  Advanced Polymerik 29/03/2006

Dr M.L. Fisher CSIRO 29/03/2006

Prof. K.C. Pratt SUT 29/03/2006

Dr I.J. Dagley (CEO) CRC-P 23/08/2005

GOVERNING BOARD 2005-06

Members of the Board (from left). Standing: Mr Robert Trenberth, Mr Steve Wright, Dr Ian Dagley and Dr Ergad Gold. Seated: Dr Megan Fisher,  
Dr Peter Coldrey and Mr Robert Moses
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• the extent of research linkages between the participants 
in a project, and whether the research is integrated and 
enhanced by these linkages.

The REAC met three times during the reporting period on  
the following dates: 14 February 2006, 8 March 2006 and  
23 May 2006.

COMMERCIALISATION ADVISORY COMMITTEE
The Commercialisation Advisory Committee (CAC) compo-
sition for the first year of operation of the CRC-P was:  
Dr M.L. Fisher (Chair, CSIRO), Dr C. Day (UniMelb), Mr M. 
Grabandt (Ciba), Mr P. Kay (Ceram Polymerik), Professor A. 
Sharma (QUT), Mr G. Thurston (Monash), Mr J. Cerini 
(Integrated Packaging), Mr P. Johnstone (F Cubed) and Dr J. 
Walker (Pfizer).

The CAC provides advice to the Board concerning the 
commercialisation program including:

• the proposed commercialisation arrangements set out in  
 the project agreements,

• commercialisation targets and expected returns,

• legal agreements for commercialisation,

• exploitation of intellectual property generated by the 
 Centre, considering wider applications of the technologies,

• opportunities for the formation of spin-off companies,  
 joint ventures and attracting venture capital,

• the Centre’s strategy for commercialisation, including  
 assessing the costs versus expected returns,

• the strategy for exit from the CRC Programme,

• the level and value of national and international inter- 
 actions, and

• the development of a marketing plan.

The CAC met twice during the reporting period on the following 
dates: 28 March 2006 and 13 June 2006.

OPERATIONS ADVISORY COMMITTEE
The Operations Advisory Committee (OAC) composition  
for the first year of operation of the CRC-P was: Mr R.J. 
Trenberth (Chair, Advanced Polymerik), Dr R. Cameron 
(ANSTO), Mr G. Dow (Plantic), Assoc. Prof. J. Mott (UQ) and 
Mr J. Walsh (UNSW).

Governance, Structure and Management

 Program Program Leader Deputy Program Leader

 Biomedical polymers Prof. S. Livesey (ASCC) Dr H. St John (CSIRO)

 Advanced polymeric materials Dr E. Rizzardo (CSIRO) 

 Polymers for sustainable development Prof. G. George (QUT) Dr B. Laycock (QUT)

 Design and engineering Prof. R. Burford (UNSW) Dr J. Campbell (UNSW)

 Education and training Assoc. Prof. G. Edward (Monash) 

 Commercialisation Dr I. Dagley (CRC-P) 

 Administration Mr S. Wright (CRC-P) 

PROGRAM LEADERS AND DEPUTY PROGRAM LEADERS

The OAC provides advice to the Board to assist in optimising 
the overall operations of the CRC. The OAC’s task is to review 
with the Centre management the procedures, systems and 
controls in use for the administration of the Centre’s resources 
to ensure best practice outcomes in the following areas:

• project management,

• performance management (at three levels: the CRC 
overall, at the project level and at the individual level),

• risk management, and

• communications.

The OAC met twice during the reporting period on the following 
dates: 8 March 2006 and 23 May 2006.

CHIEF EXECUTIVE OFFICER
 The day-to-day activities of the Centre are under the control 
of a full-time Chief Executive Officer (CEO), Dr Ian Dagley,  
who is employed by the Centre. The CEO’s duties include:

• supervision of the research portfolio and all research 
projects,

• preparation and submission of reports on technical 
progress and recommendations on commercialisation 
matters for Board consideration,

• advising the Board on any requirement to change priorities 
and re-allocate resources,

• ensuring the confidentiality of all background and third 
party intellectual property, and the protection of intellectual 
property developed within the Centre,

• supervising matters of employment and remuneration of 
research and administrative staff, and

• managing the Centre’s finances.

PROGRAM LEADERS
To assist in the management of the programs of the Centre, 
four in-kind contributors have become Program Leaders. The 
CRC-P has also funded the appointment of a Business 
Manager, who leads the administration program, and three 
Deputy Research Program Leaders. The commercialisation 
program is being led on an interim basis by the CEO, until  
the position of Deputy CEO is filled. The Program Leaders  
and the appointed Deputy Program Leaders are listed in the 
table below.
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participants (see table below). It advises the CEO on the 
research and education programs, reports on the progress of 
the projects, and is a forum for scientific review and addressing 
technical issues. 

TECHNICAL COMMITTEE
The Technical Committee is composed of the Program 
Leaders, Deputy Program Leaders, Project Leaders and 
senior researchers drawn from industry and research provider 

Governance, Structure and Management

Members of the Technical Committee at the Research and Education Planning Workshop

Name Organisation Name Organisation

Assoc. Prof. C. Barner-Kowollik UNSW Dr B. Laycock QUT

Dr J. Bartlett ANSTO Dr D. Lewis SOLA

Prof. R. Burford UNSW Prof. S. Livesey ASCC

Dr J. Campbell UNSW Prof. G. Lonergan SUT

Prof. F. Caruso UniMelb Prof. D.E. Mainwaring RMIT

Mr J. Cerini Integrated Packaging Dr K. McLean CSIRO

Assoc. Prof. V. Chen UNSW Assoc. Prof. L. Poole-Warren UNSW

Prof. Y.B. Cheng Monash Dr. G. Qiao UniMelb

Assoc. Prof. J. Cooper-White UQ Dr G. Moad CSIRO

Dr I.J. Dagley (Chair) CRC-P Dr C. Reiley BCG

Prof. T. Davis UNSW Dr E. Rizzardo CSIRO

Mr V. Dowling CSIRO Dr G. Senior BHP Billiton

Assoc. Prof. G. Edward Monash Prof. R. Shanks RMIT

Dr R. Evans CSIRO Prof. G. Simon Monash

Dr J. Forsythe Monash Prof. D. Solomon UniMelb

Prof. G. George QUT Dr M. Stenzel UNSW

Prof. H. Griesser UniSA Dr H. St John CSIRO

Prof. M. Gu SUT Prof. R.I. Tanner USYD

Assoc. Prof. P. Halley UQ Dr K. Thomson Ceram Polymerik

Dr D. Haylock ASCC Dr H. Toh SOLA

Prof. M. Hearn Monash Dr K. Traianedes ASCC

Prof. A. Holmes CSIRO Dr G. Triani ANSTO

Mr P. Johnstone F Cubed Dr J. Walker Pfizer

Mr P. Kennedy Moldflow Prof. G. Wallace UOW

Dr K. Khemani Plantic Dr R. Zheng Moldflow

Dr R. Knott ANSTO

TEChNICAL COMMITTEE
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The Technical Committee met during the reporting period for 
a Research and Education Planning Workshop (23 and 24 
January 2006), and members with a common interest in titania 
chemistry and properties attended a workshop on this topic 
held on 16 June 2006.

EDUCATION AND TRAINING COMMITTEE
The Education and Training Committee is a sub-committee  
of the Technical Committee and has specific responsibility  
for assisting the CEO in managing the education and training 
aspects of the CRC-P. The Education Committee in the  
first year of the CRC-P was composed of: Assoc. Prof. G. 
Edward (Chair, Monash), Prof. R. Burford (UNSW), Assoc. 
Prof. W. Cook (Monash), Dr I. Dagley (CRC-P), Assoc. Prof. P. 
Halley (UQ), Dr K. Thomson (Ceram Polymerik) and Dr J. 
Walker (Pfizer).

ADMINISTRATION
During the year the Centre’s research, commercialisation, and 
education and training activities were supported by a small 
office staff headed by the CEO (Dr Ian Dagley), a Business 
Manager (Mr Steve Wright), an accountant (Ms Dimity Gekas), 
an Executive Assistant (Mrs Sue Beck) and a part-time 
Administrative Assistant (Mrs Rosemary Pellizzari). The CRC-P 
office was relocated on 10 March 2006 to 8 Redwood Drive, 
Notting Hill, from 32 Business Park Drive, Notting Hill.  
New premises were required for additional office space.

  

Centre office staff (from left):  Mrs Sue Beck, Ms Dimity Gekas,  
Dr Ian Dagley, Mr Steve Wright. Seated: Mrs Rosemary Pellizzari

The new location of the CRC-P office
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CONTEXT
Polymers are the most widely used advanced materials. In 
Australia the demand for polymers and polymer-based 
products exceeds $9 billion per annum. They underpin a 
substantial proportion of Australian manufacturing, and are 
used to create products for a wide range of industries and a 
diverse range of applications.

The CRC for Polymers is focused on ‘functional’ and higher 
value-added specialty polymers for emerging high-growth 
opportunities. Its activities are creating research synergies 
between Australian polymer scientists and engineers and 
other areas of research and economic strength, and the 
technologies that it delivers will result in growth in the 
biotechnology, energy, mining, agricultural and manufacturing 
sectors of the economy.

DEVELOPMENTS DURING THE YEAR
From the start of July 2005, the CRC for Polymers commenced 
a third period of funding under the Cooperative Research 
Centres Programme. Over seven years it will invest more than 
$100 million on  its research, commercialisation, administration, 
and education and training programs. $32 million of its funding 
will come from the CRC Programme, with the rest coming 
from the Centre’s participants.

The CRC for Polymers is conducting leading-edge polymer 
research to deliver the technically advanced polymeric 
materials and polymer engineering required to transform 
Australian industries and to establish and expand companies 
in emerging high-growth areas of the economy.

The overall outcomes that the CRC will achieve are:

• Revenue growth from the creation of spin-off small and 
medium enterprises (SMEs) and the expansion of existing 
companies as a result of technologies that provide higher 
value-added and technically superior products.

• Competitive advantages by providing the new polymeric 
materials required for sustainability and high-technology 
developments and growth in the manufacturing,  
biotechnology, agriculture, mining and energy sectors  
of the economy.

• Significant overseas exports and licensing income from 
the Centre’s global exploitation of technologies, aided by 
the global market reach of some industrial participants.

• Increased employment, as a result of business investment 
and growth, and a consequential strong demand for the 
postgraduates trained in the CRC’s broadening education 
and training program as future leaders.

The CRC-P operated under transition arrangements from its 
previous period of funding until it was legally established on 14 
October 2005. During that period its activities were primarily 
performed by a continuing workforce of ten CRC-P funded 
researchers and the four members of the administration team. 
The process of recruiting the extra scientists and engineers 
required for implementing the research programs, and 
postgraduate students for the education and training program, 
then commenced. This resulted in the number of researchers 
funded by the Centre increasing to 39 by the end of June 
2006, with some additional positions to be filled in 2006-07. 
These inevitable delays resulted in delayed starts to most of 
the research projects and the need to extend the completion 
dates for some research and commercialisation milestones. 
All projects are now well established, the research programs 
are gaining momentum, and the project teams have devised 
strategies to accelerate progress in 2006-07.

The Centre has made many key appointments and these have 
been detailed in the previous section on Governance, Structure 
and Management.

To provide the additional research and development 
infrastructure required to carry out the activities of the Centre, 
some Centre funds have been allocated to the acquisition of 
capital equipment. During 2005-06 the Centre provided 
funding for the following items: devices for measuring oxygen 
and water transmission, a low-temperature optical rheology 
system and a fire-test furnace.

Context and Major Developments 
During the Year
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COMMERCIALISATION STRATEGIES  
AND ACTIVITIES
The CRC-P has a comprehensive strategy for the commercial-
isation of its research outputs. The commercial activities are 
guided by the Board, which includes members with 
commercialisation skills, and the Commercialisation Advisory 
Committee. The CEO manages the commercialisation 
program and is supported by three full-time Deputy Research 
Program Leaders, each with proven commercial skills, and 
scientists and engineers within the CRC-P committed to this 
program.

Commercialisation strategies have been developed for all the 
activities in the research programs and these are contained in 
project agreements that have been executed by all the 
participants in each project and the CRC-P. Nearly all the 
projects are being conducted in collaboration with a user- 
participant that:

• has identified the market need for the technology being 
developed,

• has determined that it has high commercial potential 
based on their detailed knowledge of the market,

• has the necessary production and distribution channels 
to take the resulting product to market, and 

• is committed to commercialising the technology because 
of its high potential impact on their business.

The major pathway for commercialisation involves the CRC-P 
licensing the technology to the industrial participant involved in 
the development of that technology for the applications and 
territories that they can exploit. The CRC-P exploits the 
commercial opportunities in the wider applications or other 
territories through additional licences, or the creation of spin-
off companies. Five of the industrial participants involved in the 
commercialisation of technologies developed in the CRC-P 
are existing SMEs. It is also anticipated that new spin-off 
companies will be created to assist in the commercialisation of 
some of the technologies developed by the CRC-P. The Board 
of the CRC-P has the skills required to manage the process of 
obtaining investment capital, and the management team of 
the CRC-P includes members that have been involved in 
previous successful capital raising activities.

The reporting period 2005-06 is the first year of operation of 
the new CRC. The research projects have only just  
commenced and no commercial outcomes were planned 
during this period. The main activities in the commercialisation 
program have been:

• finalising the commercialisation arrangements, pertaining 
to each of the research projects, with the involved end- 
users,

• reviewing developments in the target markets and 
developing more detailed target specifications for the 
new products that will be developed in the projects, and

• conducting more comprehensive analyses of the relevant 
prior art in the open and patent literature, to refine the 
intellectual property (IP) strategies for each project.

Nearly all the commercialisation milestones for the Centre are 
to be met in the latter years of its operation. The progress 
against the single commercialisation milestone for 2005-06 is 
described in table below.

The first commercialisation milestone due in 2006-07 is 
‘Prototype units in field for testing’ (July 2006) in the project on 
Films for reducing evaporation in on-farm open water storage 
and this has already been achieved. During the year, good 
progress has been made towards achieving all the other 
commercialisation milestones, and the Centre is on target  
for meeting nearly all the agreed milestones for the 7-year 
funding period.

IP MANAGEMENT
The CRC has a well developed IP management strategy. All 
existing relevant IP in the field is identified (with professional 
assistance) at the commencement of the projects and new 
developments are monitored by the project teams. The IP 
generated in the CRC will be either protected by patents or 
kept as confidential ‘know-how’. The ownership of IP will 
reside with the CRC unless the Board of the Centre approves 
other arrangements. The involved industrial participant has the 
first right of refusal to commercialise the technology in the field 
and territories that it can effectively exploit. If they decline the 
right, the technology will be offered to other participants, then 
to the incorporated CRC to exploit. In all cases, the incorporated 
CRC will also commercialise the Centre’s technologies in 
applications and markets outside the interests of the user- 
participants. This may involve the CRC inviting end-users 
interested in pursuing these wider applications and markets to 
join the Centre as participants and jointly undertake these 
commercialisation activities. The Centre will require that the 
companies commercialising its technologies bear any costs 
associated with ongoing patent protection. Direct returns to 
the CRC will be from licence agreement royalties, technology 
sales, and the sale of equity in spin-off companies.

Commercialisation

COMMERCIALISATION MILESTONES

Project

Functional 
polymer-based 
microenvironments 
for controlling cell 
function in 
biomanufacturing

Description 
of 2005-06 
commercialisation 
milestones

Establish Board and 
appoint designate 
CEO (September 
2005).

Progress and 
achievements

 

Not achieved: a 
recruited Deputy 
Program Leader  
is performing the 
designate CEO 
role; an Advisory 
Board will be 
appointed later 
in 2006.*

*  The CRC-P was not legally established until October 2005, and this  
has delayed the recruitment of staff and the achievement of some 
milestones.
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Consistent with the National Principles of IP Management for 
Publicly Funded Research, the CRC will: ensure that 
researchers are aware of existing IP in the field that is likely to 
affect their freedom to operate; provide training in IP 
management; ensure researchers maintain research laboratory 
records; ensure there is no premature disclosure of IP prior to 
obtaining IP protection; provide resources to assist in the 
identification and protection of IP; have clear IP policies and 
agreements in place regarding IP ownership with participants, 
staff and postgraduate students; actively review and manage 
the IP to maximise its commercial outcomes; have policies 
that clearly define the way in which benefits from IP 
commercialisation will be shared; regularly report on IP 
management; and actively manage potential conflicts of 
interest related to the ownership, management, protection 
and commercialisation of IP.

During the reporting period the Centre commenced the 
development of its IP portfolio, and a provisional patent 
application, resulting from the research in the Enhanced 
ceramifying polymers project, was lodged. A technology, 
developed in the previous CRC-P and protected by a 
provisional patent application was provided as background IP 
to the  project; further research was conducted during 2005-
06 to fully exemplify this invention, and this supported the filing 
of the corresponding Patent Cooperation Treaty (PCT) patent 
application.

END-USER INVOLVEMENT
The end-user participants involved in the CRC-P’s activities, 
details of the nature of their commercial involvement and the 
benefits they should derive from the CRC-P are listed in the 
table below.

Commercialisation
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RESEARCH ACTIVITIES AND 
ACHIEVEMENTS
The research activities of the CRC have been grouped into 
four research programs on the basis of their outcomes. These 
programs are:

• biomedical polymers,

• advanced polymeric materials,

• polymers for sustainable development, and 

• design and engineering.

The thirteen research projects conducted within these 
programs during the year, and the participants collaborating in 
each of those projects, are shown in the table below.

All the research activities of the CRC will address the National 
Research Priority (NRP) Goal Advanced materials, with some 
concurrently addressing other NRP Goals (described below 
for each research program). Details of the research programs 
and the projects undertaken in 2005-06 are provided in  
this report.

It was decided to terminate the Engineered polymer coatings 
project at the end of June 2006, because the technology 
developed during the year demonstrated no significant 
advantages over methods that are used commercially to apply 
similar coatings. The resources and technology developed will 
be deployed in 2006-07 in the project on Functional polymers 
for photovoltaic devices.

Research Collaboration

RESEARCh PORTFOLIO FOR 2005-06

PROGRAM/PROJECT

BIOMEDICAL POLYMERS

Functional polymer-based microenvironments for controlling 
cell function in biomanufacturing

Functional polymers for tissue engineering

Biopolymer nanoparticles for single dose delivery of vaccines

ADVANCED POLYMERIC MATERIALS

Enhanced ceramifying polymers

Nanoengineered materials

Polymer additives for improving nickel extraction processes

POLYMERS FOR SUSTAINABLE DEVELOPMENT

Functional polymers for photovoltaic devices

Degradable meat packaging materials derived from renewable 
resources

Degradable polyolefin films for agricultural production

Films for reducing evaporation in on-farm open water storage

DESIGN AND ENGINEERING

Effect of additives on polymer properties

Polymers for functional and isoporous membranes

Engineered polymer coatings

PARTICIPANTS

ASCC, CSIRO, Monash, SUT

ASCC, UniSA, UNSW, UQ

Pfizer, RMIT, UniMelb

Ceram Polymerik, CSIRO, Monash, RMIT

Advanced Polymerik, CSIRO, Monash, SUT

BHP Billiton, UniMelb

ANSTO, Ciba, CSIRO, UOW

CSIRO, Monash, Plantic, RMIT, SUT

ANSTO, BCG, Integrated Packaging, QUT, SUT, UQ

F Cubed, QUT, SUT, UQ

ANSTO, Moldflow, Monash, USYD

UNSW

ANSTO, SOLA, UNSW
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This program provides the biomedical polymers required for 
high-technology developments and growth in Australia’s 
biotechnology industry. The program consists of three projects 
that combine biotechnology with polymer science to develop 
technologies for global markets. These projects are described 
below. The outcomes from the research in this program will 
contribute to the National Research Priority Goal Frontier 
technologies as the materials developed will enhance 
Australia’s capacity in biotechnology. The research will also 
produce outcomes that will contribute to the National Research 
Priority Promoting and Maintaining Good Health.

FUNCTIONAL POLYMER-BASED 
MICROENVIRONMENTS FOR 
CONTROLLING CELL FUNCTION IN 
BIOMANUFACTURING
OBJECTIVE
To develop synthetic microenvironments to control cell function 
for use in biomanufacturing, including the production of protein 
or peptide-based pharmaceuticals and cell therapies.

BACkGROUND
Cells exist in a microenvironmental niche of biological 
information in the form of spatially arranged extra cellular 
matrix components and ligands (peptides, carbohydrates, 
etc.) which bind to specific cell surface receptors and 
determine cell function (protein production, propagation or 
differentiation). Cell response is greatly attenuated in 
environments typically used in contemporary biomanufacturing 
(e.g. in suspensions or on surfaces) where the biological 
information is generally not ordered. Synthetic functional 
polymer-based microenvironments (smart contoured 
surfaces), containing the required minimum level of chemical 
and biological information and spatial arrangement tailored for 
a given function, could be used to substantially enhance the 
efficiency of numerous high-value industrial biomanufacturing 
processes. In bioprocessing, these could be applied to cell 
production of recombinant products such as peptide- or 
protein-based pharmaceuticals. In bioreactors, these could 
be used to direct cell propagation and cell differentiation to 
produce uniform therapeutic populations of cells for 
transplantation.

Biomedical Polymers

Some members of the Functional polymer-based microenvironments for controlling cell function in biomanufacturing project team
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Advanced surface modification techniques have been used to 
activate the polymer surfaces; and multilayer coatings have 
been fabricated that allow attachment of the biological 
molecules of interest so that they retain their biological activity. 
Polymer surface fabrication strategies have been devised, 
detailed analytical methods have been developed to 
characterise the multilayer surfaces, and biologists have been 
using cell-based screening to test the effectiveness of the 
modified polymer surfaces.

Initial screening has identified molecules that are both selective 
and efficacious in binding specified target molecules, and 
these are being used as the leads for the next stage of the 
development program.

Biomedical Polymers

The first research milestone for this project is to ‘Adapt the technology 
for use by cell biologists in a research environment’ (July 2006).  
The technology is currently being evaluated by cell biologists, but its 
optimisation for use in research environments is more difficult than 
expected and this is now expected to occur later in 2006-07.

PROGRESS AGAINST MILESTONES

PROGRESS AND AChIEVEMENTS
Underpinning the strategy for the design and development of 
smart surfaces for cell propagation is a need for detailed 
characterisation of the actual biological and chemical 
components present in the natural niche environment. The 
research undertaken in this area has led to identification of a 
number of effectors believed to play key roles in the control of 
cellular responses including survival, attachment, proliferation 
and differentiation. These molecules have been isolated, 
purified and further modified to facilitate attachment, and are 
being used in proof of concept studies to test whether these 
molecules continue to control cellular response when they are 
attached to a polymer substrate.

The development of polymer surfaces that mimic the natural 
biological structures and modes of activity has drawn on the 
combined expertise of the collaborators in terms of polymer 
surface modification, protein purification, ligand development, 
and cell biology. 

Some members of the Functional polymers for tissue engineering project team (from left). Standing: Assoc. Prof. Christopher Barner-Kowollik (UNSW), 
Assoc. Prof. Laura Poole-Warren (UNSW). Seated: Assoc. Prof. Justin Cooper-White (UQ), Dr Kathy Traianedes (ASCC), Prof. Hans Griesser (UniSA) and 
Prof. Stephen Livesey (ASCC)

“Initial screening has identified 
molecules that are both selective and 
efficacious in binding specified target 
molecules, and these are being used 
as the leads for the next stage of the 

development program.”
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FUNCTIONAL POLYMERS FOR TISSUE 
ENGINEERING
OBJECTIVE
To develop functional polymers suitable for fabrication into 
scaffolds, tailored for use in biological environments and 
capable of attaching ligands for directing cell regeneration.

BACkGROUND
The field of tissue engineering has significant potential to 
contribute to medical therapy by enhancing tissue regeneration. 
The driving principle in this field is to produce constructs which 
will replace lost or damaged tissues. Due to the complex 
nature of biological structures, the majority of the progress in 
this field has been in areas where less complexity exits, for 
example skin and orthopaedic devices. Replacements of more 
complex tissues have been rudimentary and do not replace 
the natural tissues but, instead, encourage scar formation 
at the site of injury. Medical therapies based on tissue 
engineering require a material that is truly biocompatible, able 
to deliver the required biological information, and eventually 
degrades leaving a native tissue replacement. The technology 
being developed in this project will be designed based on 
these criteria.

PROGRESS AND AChIEVEMENTS
The research involves a multidisciplinary collaboration and 
includes polymer synthesis, processing, mechanical property 
evaluation, surface modification and biological performance 
evaluation.

The strategy involves pursuing two parallel approaches. The 
first approach involves the modification of existing available 

Biomedical Polymers

The research is on track to meet the first milestone, which is to ‘Select 
lead technology and candidates for advanced assessment’ (July 2007).

PROGRESS AGAINST MILESTONES

  “The research involves a 
multidisciplinary collaboration 
and includes polymer synthesis, 
processing, mechanical property 

evaluation, surface modification and 
biological performance evaluation.”

Dr Catherine Lefay (left, UNSW) and Dr Kathryn Riddle (UNSW) from the Functional polymers for tissue engineering team

polymers, and the second requires the synthesis of novel 
polymers. The surface modification research is directed 
towards minimisation of the non-specific adsorption of proteins 
and promotion of the specific adhesion and the migration of 
other biological components. The second approach, involving 
polymer synthesis, has commenced and is directed towards 
creating structures with defined architecture and targeted 
properties. Initial mechanical testing has been conducted on 
commercially available tissue engineering products in order to 
characterise their performance. Preliminary results have shown 
that the products evaluated have mechanical properties that 
do not match the properties of the tissue they are trying to 
replace. Ultimately, the materials under evaluation in this 
research will be tested in vivo.
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BIOPOLYMER NANOPARTICLES FOR 
SINGLE DOSE DELIVERY OF VACCINES
OBJECTIVE
To develop a single dose vaccine delivery system based on 
biopolymer nanoparticles for use in animal health applications.

BACkGROUND
Preparation of single dose vaccines is challenging because of 
the requirement to have both an initial pulse release of vaccine 
at injection and the need for a further delayed pulsed release 
one or more months later. Despite many attempts to develop 
a suitable delivery system for this application, there is no 
commercial product that meets this need.

PROGRESS AND AChIEVEMENTS
The initial research activities have been primarily focused on 
identifying the key parameters that are optimal for the single 
dose vaccine delivery systems, particularly those based on 
biopolymers.

A generic prototype of a single dose system, based on a 
selected biopolymer, is being developed to achieve long-term 
pulsed delivery from polydispersed nanoparticles with 

Biomedical Polymers

The research team is established and making good progress towards its 
first research milestone which is to ‘Develop processes for producing 
nanoparticles with the required release characteristics’ (July 2008).

PROGRESS AGAINST MILESTONES

  “The initial evaluation of these 
biopolymer delivery vehicles will 
focus on their swelling, release 

profile and biodegradation kinetics 
under physiological conditions.”

Dr Prashant Sawant (left, RMIT) and Dr Alex Zelikin (UniMelb), researchers in the Biopolymer nanoparticles for single dose delivery of vaccines project

controlled physiological responses. Different processing 
methodologies are being used to form nano- and micro-
beads, and they are being modified to achieve the long-term 
pulsed delivery of vaccines. Various techniques for loading the 
composite delivery vehicles with vaccines that will preserve 
the biological activity are being investigated. The initial 
evaluation of these biopolymer delivery vehicles will focus on 
their swelling, release profile and biodegradation kinetics 
under physiological conditions.
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This program will provide the advanced polymeric materials 
required to underpin growth in well-established areas of 
industrial and economic activity. The program consists of 
three projects focusing on creating and commercialising high 
value-added materials. The outcomes from the technology for 
improving nickel extraction will contribute to the National 
Research Priority Goal Developing deep earth resources.

ENHANCED CERAMIFYING POLYMERS
OBJECTIVE
To develop ceramifying polymer materials for passive fire 
protection applications with enhanced properties, particularly 
improved strength, thermal resistance, thermal insulation, fire 
retardance and intumescence.

BACkGROUND
The industrial participant in this project, Ceram Polymerik, is 
developing a range of ceramifying polymer materials for 
passive fire protection applications. These materials are 
intended to be processable and functional, with properties 
similar to standard plastics and rubbers. In a fire situation they 
transform to a porous ceramic material that can act as a fire 
barrier. To be effective as passive fire protection materials, 
other characteristics need to be combined with ceramification. 
These include flame retardancy, intumescence and thermal 
resistance. To support the development and commercialisation 
of these materials, this project seeks to: provide a detailed 
understanding of ceramifying reactions; identify ceramic 
systems with enhanced performance; provide greater 
understanding of the transition from the polymer to the 

ceramic; study the fire performance of the materials and 
products through testing and modelling; and apply the 
technology in various polymer systems, addressing 
processability in particular.

PROGRESS AND AChIEVEMENTS
The research on understanding and identifying new ceramic- 
forming reactions has commenced, a range of compositions 
has been prepared and exposed to fire, and the resulting 
ceramics have been analysed using wide angle X-ray diffraction 
(WAXS) and other techniques. The study has identified some 
interesting synergies that are expected to lead to new ceramic 
systems with commercial advantages.

Interpretation of the polymer-to-ceramic transition has 
produced some interesting results. Test methods based on 
oxygen consumption, cone calorimetry and thermogravimetry 
were developed. Differences in behaviour between two 
ceramifying materials based on different polymers were 
investigated, and a hypothesis for their transition behaviour 
has been established. Further investigation is required to verify 
the proposed mechanisms.

Cone calorimetry has provided data for preliminary models of 
thermal and fire behaviour. Reasonably good correlations 
were obtained for one class of ceramifying materials, including 
intumescence. Small-scale fire tests were found to be of 
limited value, as they do not predictably simulate behaviour in 
larger-scale tests. Several large-scale fire performance tests 
were carried out, but further testing is dependent on the 
commissioning of a new fire test furnace at CSIRO, scheduled 
for August 2006.

Advanced Polymeric Materials

The Enhanced ceramifiying polymers project team
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The development activities have included preparation of 
sealants, flexible polyurethane foams, rigid foams and 
intumescent paint systems. Aspects of the resulting technology 
have been protected by a provisional patent application. 
Intellectual property protection has been a major focus of the 
project. Reviews and assessments of prior art were carried 
out and experiments completed to support the provisional 
patent application.

The second research milestone for the project is to ‘Develop 
predictive model for mechanical properties’ (July 2006).  
This will not be achieved by this date due to difficulties with 
ceramic sample preparation and testing, and the research is 
now expected to result in a qualitative predictive model by 
February 2007.

NANOENGINEERED MATERIALS
OBJECTIVE
To make polymer-based materials which are nanoengineered 
for specialty applications by controlling the microenvironment 
around compounds or nanoparticles in the polymer matrix.

BACkGROUND
Tailored specialty polymers which alter the microenvironment 
in the immediate vicinity of compounds and nanoparticles in 
polymer matrices can significantly alter both the chemical and 
physical behaviour of the compounds and the effectiveness of 
the nanoparticles in property modification, allowing the 
production of polymer-based nanoengineered materials with 
enhanced properties. The technologies have potentially wide 
applications, but the research in this project has been directed 
towards additives for toughening polymers, novel materials for 
data storage, and photochromic dyes with tailored rates of 
fade in polymer matrices.

PROGRESS AND AChIEVEMENTS
Research on additives for toughening polymers has focused 
on developing techniques for functionalising inorganic 
nanoparticles, growing polymers from them, and assessing 
the influence of the resulting additive on the properties of 
selected polymers. Progress in this area has been substantial, 

Advanced Polymeric 
Materials

“The study has identified some 
interesting synergies that are 

expected to lead to new ceramic 
systems with commercial 

advantages.”

PROGRESS AGAINST RESEARCh MILESTONES

Description of 2005-06 
research milestones

Select polymer systems 
and produce a range of 
materials (December 
2005).

Progress and achievements

Achieved: materials have been 
produced, based on the selected 
systems, and will undergo more 
extensive evaluation in 2006-07.

Some researchers based at CSIRO from the 
Nanoengineered materials project (from left). 
Front: Dr Ezio Rizzardo and Dr Simon Harrisson. 
Back: Dr Nino Malic, Dr Richard Evans and  
Ms Francesca  Ercole
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and well-defined inorganic-polymer composite particles have 
been produced with control over particle size, inorganic 
content, and the molecular weight of grafted polymer. While 
the effects of these additives on toughening has yet to be 
determined, a preliminary visual examination has shown that 
the inorganic-polymer composite particles can be more evenly 
dispersed in these polymers than the corresponding inorganic 
nanoparticles, resulting in more transparent materials.

The initial research on new materials for data storage has 
involved the synthesis of non-linear dyes, and new ligands for 
attachment of functional molecules and polymers to specific 
inorganic nanoparticles. Multilayer data recording has been 
achieved through a novel mechanism of dye reorientation, 
giving a nominal data capacity of 50 GB per disk; however, 
data lifetime requires improvement.

The project team successfully lodged another PCT patent 
application in the series describing ways to control the fade 
speed of photochromic dyes in polymer matrices. Some of the 
photochromic dyes that have been developed show an 
increased speed of colouration as well as decolouration. 
Future activities will be directed towards the commercialisation 
of this technology.

POLYMER ADDITIVES FOR IMPROVING 
NICKEL EXTRACTION PROCESSES
OBJECTIVE
To develop a functional polymer additive that changes the 
surface properties of talc selectively to aid its separation during 
the nickel extraction process.

BACkGROUND
The tendency for talc to float reduces the efficiency of many 
nickel extraction processes. The effect can be reduced to 
some extent by adding natural polymers such as guar gum. 
The improvement brought about by such reagents is,  
however, both variable and marginal. Moreover, no clear and 
coherent explanation exists for the way in which these 
polymers function.

Advanced Polymeric 
Materials

‘Multilayer data recording has been 
achieved through a novel mechanism 
of dye reorientation, giving a nominal 

data capacity of 50 GB per disk.’

PROGRESS AGAINST RESEARCh MILESTONES

The first research milestone for this project is to ‘Develop technology 
platforms for preparing the required nanoparticles and for polymer 
attachment’ (July 2006). This has been achieved, and planned 
research in 2006-07 will be directed towards adapting the technology 
platforms to commercial applications.
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PROGRESS AND AChIEVEMENTS
The existing production process for nickel extraction in the 
presence of talc has been carefully analysed by the project 
team, and factors that could influence the recovery of nickel 
have been identified. On the basis of this analysis, and a 
careful analysis of previous research in the field, a series of 
experiments designed to better understand and improve the 
process have commenced. One aspect has involved the 
chemical characterisation of various guars, and studies of the 
rheological properties of aqueous solutions of these guars, to 
understand the variations that occur in this natural product. 
This information will then be related to variations in the 
performance of these various guars in the nickel extraction 
process. Flotation experiments have been conducted to 
examine the importance of a range of processing variables on 
the recovery of nickel, and to test hypotheses developed by 
the project team. The findings from this study could lead to 
changes in the extraction process. The research being 
conducted is already providing valuable insights into the 
interaction between guar and talc.

Advanced Polymeric Materials

“The research being conducted is 
already providing valuable insights 
into the interaction between guar 

and talc.”

PROGRESS AGAINST RESEARCh MILESTONES

The first research milestone is ‘Use modelling to gain insights into 
the important structural features of guar and the nature of its 
interactions with talc’ (July 2006). This milestone has been deferred 
to July 2008. This will allow the team to complete the chemical and 
structural characterisation of the guar and experimental studies of 
its interaction with talc, so that this information can be used to 
develop a more comprehensive model.

Professor David Solomon (left) and Dr Greg Qiao from UniMelb discussing polymer characterisation
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This program will provide products based on polymer science 
and engineering that will assist in transforming the use of land, 
water and energy resources, so that they can be used on a 
more sustainable basis. The program consists of four projects 
focusing on functional and degradable polymers. The 
outcomes from these projects will contribute to four of the 
seven Goals under the National Research Priority An 
Environmentally Sustainable Australia. These Goals are: 
Reducing and capturing emissions in transport and energy 
generation, Transforming existing industries, Water – a critical 
resource, and Responding to climate change and variability.

FUNCTIONAL POLYMERS FOR 
PHOTOVOLTAIC DEVICES
OBJECTIVE
To synthesise an efficient, transformable polymeric photovoltaic 
material.

BACkGROUND
One of the most significant problems that faces mankind over 
the next half century is the energy crisis. As a result of the finite 
fossil fuel reserves and the threat of greenhouse gas emissions, 
there has been a renewed focus on new energy sources that 
are clean, cheap and renewable.

Conversion of light energy to electrical power is one of the 
major platforms of a sustainable energy policy, and solar cells 
are a fast growing segment of the energy market. Today’s 
photovoltaic materials are based on silicon, which limits 

applications to rather stiff constructions. An all polymer solar 
cell would be transformable to required shapes by low cost 
polymer processing techniques. The present limitations of all-
polymer photovoltaic devices are the lack of understanding of 
material performance and limitations in long-term stability and 
efficiency. Improvements in the technology are required to 
raise the efficiency and lifetime of these solar cells to levels of 
commercial interest.

PROGRESS AND AChIEVEMENTS
This project involves collaboration between four participants 
and is being conducted by researchers located in three 
countries. The initial focus has been on the fabrication of small 
liquid electrolyte dye-sensitised solar cells, and benchmarking 
their performance. As these organic cells are multi-component 
devices, a systematic investigation into the function and 
properties of each individual component has been conducted. 
Scanning electron microscopy (SEM) analysis of the 
commercial titania and platinum coated electrodes has 
provided detailed images of their surface morphology. High-
performance liquid chromatography (HPLC) analysis has been 
employed to quantify the purity of some of the commercial 
dyes used in these devices.

Polymers for Sustainable Development

Members of the functional polymers for photovoltaic devices project team (from left). Back row: Prof. Andrew Holmes (CSIRO), Dr George Tsekouras 
(UOW), Dr Jonathan Campbell (UNSW), Dr Chris Harris (CSIRO), Dr Attila Mozer (UOW) and Dr Gavin Collis (CSIRO). Front row: Prof. Leon Kane-Maquire 
(UOW), Prof. Gordon Wallace (UOW), Dr Mark Bown (CSIRO), Mr Gerry Triani (ANSTO), Dr Mei Gao (CSIRO) and Dr Julia Krystina (CSIRO)

“Preliminary results are encouraging, 
and satisfactory light-to-energy 

conversion efficiencies with small 
devices are being achieved.”
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To ensure device fabrication and measurements made at 
each of the research sites is consistent and reproducible, the 
team has developed standard operational procedures. Device 
performance is assessed using a solar simulator, and most 
research sites have, or are acquiring, this device. All information 
obtained in this study is enabling the team to modify and tune 
the individual components of the dye-sensitised solar cells, to 
achieve improvements in cell efficiencies and lifetimes. 
Preliminary results are encouraging, and satisfactory light-to-
energy conversion efficiencies with small devices are being 
achieved. Further research, to optimise the procedure for 
device fabrication, is being undertaken.

DEGRADABLE MEAT PACKAGING 
MATERIALS DERIVED FROM  
RENEWABLE RESOURCES
OBJECTIVE
To modify polymers derived from renewable resources to 
achieve the processing, gas barrier, water resistance, 
biodegradation, and mechanical properties required to enable 
their use in meat packaging.

BACkGROUND
Australia, a low-cost producer of agricultural products, is well 
placed to become a producer of polymers derived from 
renewable resources as they gradually replace polymers 
derived from declining reserves of fossil fuel. Technology for 
converting starch into packaging materials has been developed 
and successfully commercialised in Australia by Plantic. 
However, applications are limited by factors that include 
moisture sensitivity. Solutions to these issues would open up 
new markets for the technology, and could allow for these 
packing materials to be used with high water content products 
such as meat. Any solution requires that biodegradation 
standards be met, and that a range of other processing and 
property requirements be achieved.

PROGRESS AND AChIEVEMENTS

The research is examining several different approaches to 
expanding the range of end-use properties of starch-based 
packaging materials. The materials that are being developed 
are undergoing thorough characterisation using a range of 
techniques. Chemical changes to the starch structure are 
being determined using nuclear magnetic resonance 

spectroscopy and gel permeation chromatography. Thermal 
properties are being assessed using differential scanning 
calorimetry, and changes in microstructure are being 
monitored using scanning electron microscopy and WAXS 
measurements. The processing properties of the materials 
and their physical properties, including water vapour 
transmission and water resistance, are also being assessed. 
Changes to the material may affect biodegradation behaviour, 
so tests to examine this are also being conducted. The 
research is already providing degradable materials with an 
expanded range of properties.

DEGRADABLE POLYOLEFIN FILMS FOR 
AGRICULTURAL PRODUCTION
OBJECTIVE 
To develop polyolefin films for use in agricultural production 
that will degrade in a controlled way during, or at the completion 
of, the growing cycle and so enhance water retention and 
crop outcomes.

BACkGROUND 
Agricultural films have been laid on a range of crops during or 
after planting as a way of retaining moisture and acting as a 
form of ‘greenhouse’ to improve plant growth. The principal 
benefits include higher, and more reliable, crop yields and soil 
moisture conservation. Additionally, crops can be planted 
earlier and thus grown in colder and/or lower rainfall areas with 
better weed control.

Current agricultural films either do not break down or, if they 
do degrade, they are either made from polymers that are too 

Polymers for Sustainable Development

“The research is already providing 
degradable materials with an 

expanded range of properties.”

PROGRESS AGAINST RESEARCh MILESTONES

The first research milestone is to ‘Develop technologies for enhancing 
the water resistance of the starch-based packaging materials’ (July 
2007) and the research is making good progress towards achieving 
this target.

PROGRESS AGAINST RESEARCh MILESTONES

The first research milestone is to ‘Review the state-of-the-art 
system, install testing capabilities and define essential parameters’ 
(July 2006). Although considerable progress towards this milestone 
was made in 2005-06, it is now expected to be achieved in December 
2006 because the recruitment of researchers for this project took 
longer than initially expected.

Researchers on the degradable meat packaging project based at RMIT 
(from left): Dr Antonietta Genovese, Prof. Robert Shanks and  
Dr Wasantha Gunaratne
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expensive or do not degrade satisfactorily for widespread 
usage in large-scale crop production. Photo-degradable 
polyolefin films have the potential to provide substantial 
benefits and transform broad-acre production of crops such 
as wheat and cotton. For this to occur, technologies need to 
be developed to control and adjust the rate of degradation of 
the film so that this can be tailored for specific crops and 
regional differences in climatic conditions. There are currently 
no commercially available degradation systems for polyolefins 
that provide the control necessary for widespread use of these 
degradable films.

PROGRESS AND AChIEVEMENTS 
A general review of the relevant literature has been completed 
and a database established. The selection of the most suitable 
polymer degradation systems, based on processability and 
predicted performance, has now been completed. The first of 
these systems is being evaluated in films which are being 
subjected to accelerated ageing studies.

Polymer film properties that can influence the rate of 
degradation include variability in crystallinity, film thickness, 
film density, and microstructure. Many of these properties 
have been studied, and an initial analysis of polymer film 
microstructure using small angle X-ray scattering (SAXS) and 
WAXS has been completed. Studies on a range of commercial 
films are now underway to establish the key factors controlling 
degradation performance of polymer films.

In the winter of 2005, a preliminary field trial growing wheat 
under degradable films was conducted by the Birchip Cropping 
Group. This has led to greater interest in the degradable films 
technology, and new crop field trials are now underway with 
five different groups in four States. A variety of crops will be 
studied this year, including wheat, cotton, lentils, maize and 

sorghum. Weather stations and/or field monitoring systems 
have been installed at three sites to study the environment 
under and around these films. It is anticipated that this analysis 
will allow a full assessment of the potential benefits of these 
films in terms of water savings and heat gain.

In parallel, laboratory-based models of field trials, to accelerate 
the evaluation of new degradation systems and the effect of 
films on various crops, have been developed, and the 
interactions between the degrading polymer film and soils are 
being studied.

FILMS FOR REDUCING EVAPORATION IN 
ON-FARM OPEN WATER STORAGE
OBJECTIVE
To develop materials and structures that provide a simple to 
use, durable and cost-effective way of reducing on-farm open 
water evaporation.

BACkGROUND
Water conservation has a direct impact on Australia’s farming 
outputs. Cost-effective devices to reduce evaporation have 
the potential to stop hundreds of thousands of megalitres of 
water evaporating from private water facilities. Shade cloth, 
floating covers (similar to pool covers) and chemical monolayers 
are some of the solutions currently available to reduce open 
water evaporation. Each has its limitations and is not widely 
adopted. Issues include effectiveness, long-term durability, 
installation (anchoring and joining) and stability in windy 
conditions. This project investigates the potential use of low-
cost polymer films to make floating devices to reduce 
evaporation.

Polymers for Sustainable Development

Some researchers on the Degradable polyolefin films for agricultural production project (from left): Ms Lisa Daniel (QUT), Dr Greg Cash (UQ),  
Mr Dylan Nagle (QUT) and Dr Bronwyn Laycock (QUT)

“...new crop field trials are now 
underway with five different  

groups in four States.”

PROGRESS AGAINST RESEARCh MILESTONES

The research is making good progress toward achieving the first 
research milestone which is ‘Commercialisation of a degradable film 
that performs consistently and provides enhanced yields for wheat 
in one selected region’ (August 2007).
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PROGRESS AND AChIEVEMENTS
The development of suitable prototype modular dam covers 
has been a high priority over the past year, with numerous 
prototypes constructed and trialled. The basic design consists 
of a buoyant frame that is then wrapped with polyolefin film. 
The film acts as a barrier to water and water vapour, significantly 
decreasing water loss due to evaporation. Prototype 
development has largely focused on design and materials 
selection. A materials engineering analysis was initiated to 
identify suitable framing materials by considering their 
mechanical stiffness, buoyancy, and cost. Research is also 
being conducted to examine the effects of exposure to water 
and sunlight, and the influence of stresses, on the lifetime of 
polymer film. Qualitative field tests of two modular designs 
were conducted through the CRC for Irrigation Futures at the 
University of Southern Queensland to measure water 
evaporation in 10 metre diameter reservoirs. Other field trials 
have focused on the durability of the modular covers in an 
outdoor water environment. Field trials of longer duration and 
on larger dams are being planned in collaboration with the 
Cotton Catchment Communities CRC and the CRC for 
Irrigation Futures.

During the year some research was also conducted on the 
concept of producing low-cost solar stills, for water purification 
and desalination, from devices constructed using polymer 
films. This has produced encouraging results and further 
research in this area is planned.

The main activities this year have been directed towards the 
milestone ‘Build prototype modules and test in simulation’ 
(July 2006). Many prototypes have been tested and improved 
designs have evolved in cycles of redesign, construction and 
field testing. Research towards this milestone is now expected 
to continue into 2007 before a final design is chosen and it has 
passed an extended field test.

Polymers for Sustainable Development

Early prototype modular dam covers

PROGRESS AGAINST RESEARCh MILESTONES

Description of 2005-06 
research milestones

Evaluate fouling of polymer 
films (December 2005).

Progress and achievements

Not achieved: deferred to 
2006-07 to allow more 
resources to be expended on 
refining the prototype modules.

“Field trials of longer duration and 
on larger dams are being planned 
in collaboration with the Cotton 

Catchment Communities CRC and 
the CRC for Irrigation Futures.”
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This program will provide design and engineering that will lead 
to new or substantially improved products. The program 
consists of three projects.

EFFECT OF ADDITIVES ON POLYMER 
PROPERTIES
OBJECTIVE
To predict the properties of a polymer after processing and 
adding colorants, given the properties of virgin material.

BACkGROUND
Computer aided engineering analysis, used in the plastics 
moulding industry, inputs data obtained for virgin material; 
however, to mould the part various colours are typically added 
and these are known to affect viscosity and crystallisation 
behaviour of the processed polymer, and the shrinkage and 
mechanical properties of the moulding. There is no method for 
predicting these poorly understood effects.

PROGRESS AND AChIEVEMENTS
The effects of nucleating agent molecules on the morph-
ologies of injection-moulded semicrystalline polymers have 
been explored using synchrotron WAXS and SAXS.  

The morphological distributions of injection-moulded polymers 
have been determined, both at the molecular level and at the 
lamellar level. In particular, compared with the distribution in 
the absence of a nucleating agent, the shish-kebab structure 
is found to be distributed over a much broader range in the 
presence of a nucleating agent. The emergence of the shish-
kebab structure after the addition of a nucleating agent allows 
us to infer a true range of the flow field. The experiments 
resulted in the first paper of the project on the morphologies of 
injection-moulded polypropylene in the presence of nucleating 
agents. The experiments provided useful information on the 
morphologies of injection-moulded semicrystalline polymers 
because the raw materials used in industry contain a number 
of chemicals that can act as nucleating agents during the 
polymer processing. The study has advanced our 
understanding of complicated parent-daughter structures of 
sheared isotactic polypropylene (iPP), with the emphasis on 
the orientation distribution of crystal axes.

The experiments have been extended to investigate the effects 
of pigments on the morphologies and morphological 
distribution of injection-moulded semicrystalline polymers 
using synchrotron WAXD and SAXS. A differential scanning 
calorimeter (DSC), Linkam shear cell, and optical microscopy 

Design and Engineering

Some members of the Effect of additives on polymer properties project team (from left). Standing: Dr Peng-wei Zhu (Monash), Dr Peter Farrington 
(Moldflow), Dr Edwin Klompen (Moldflow), Dr Robert Knott (ANSTO), Mr Duane Lee Wo (USYD), Mr Alexandre Renault (student from Nante University),  
Dr Shao Cong Dai (USYD). Seated: Dr Rong Zheng (Moldflow), Associate Professor Graham Edward (Monash), Mr Peter Kennedy (Moldflow) and 
Professor Roger Tanner (USYD)
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have been used to explore the crystallisation kinetics of iPP 
with, and without, shear. It is widely accepted that the addition 
of small ‘particles’ into semi-crystalline polymers would greatly 
increase the rate at which the crystals nucleate, regardless of 
particle functionalities in a polymer matrix. Although, in fact, 
the microscopic mechanism of seeding by a foreign substance 
in a polymer is not yet well understood, it is usually taken for 
granted that a foreign surface should reduce the free energy of 
the formation of a polymer nucleus. Recently, we have 
experimentally found that different colorant additives, 
depending on their structure, shape, and aggregation, cannot 
only increase the crystallisation rate as expected, but some 
types of additive can greatly decrease the rate. The classic 
theory of nucleation does not provide a good, 
thermodynamically-based explanation of this slow-down 
phenomenon. It is worth noting that this observation is not 
only important for a polymer system, but also for any 
heterogeneous crystallisation. Our experiments will certainly 
advance the understanding of this fundamental issue and 
allow us to control the crystallisation kinetics and crystal size 
distribution in a large scale industrial process.

POLYMERS FOR FUNCTIONAL AND 
ISOPOROUS MEMBRANES
OBJECTIVE
To develop functional polymers for manufacturing membranes 
with high selectivity, including polymers providing self- 
assembling behaviour that give isoporous membranes with 
reduced fouling.

BACkGROUND
This project investigates the methods of developing 
membranes with lower tendencies to foul and higher selectivity. 
Conventional polymer membranes are made by a phase 
inversion process, resulting in a wide distribution of pore sizes. 
The oversized pores tend to carry a disproportionate amount 
of the flux which makes them prone to fouling by particulate 
plugging. They also seriously compromise the size exclusion 
properties of the membrane that govern the membrane 
retention capability. Isoporosity therefore represents an ideal 

for micro-porous membranes. Attempts to prepare such 
isoporous membranes have been limited. There is a need for 
a facile approach to versatile polymer membranes with highly 
isoporous structures in both flat sheet and hollow fibre form. A 
major part of this project investigates methods to confer 
isoporosity in membranes.

Membranes to be developed in this project will need to have 
high selectivity, and methods to achieve high selectivity will 
also be investigated.

PROGRESS AND AChIEVEMENTS
Different commercial polymers were used in the fabrication of 
membranes. Polymeric solutions used to make these 
membranes were also characterised for surface properties, 
including surface tension and viscosity. Several casting 
techniques for the preparation of membrane films were applied 
and optimised, including dip coating, spin coating, modified 
phase inversion, vapour induced phase inversion and drop 
casting in controlled humidity. Films were analysed for pore 
size, pore regularity and pore interconnection by Field Emission 
Electron Microscopy (FESEM). It was shown that at optimum 
conditions isoporous films can be obtained.

To assist in the preparation of membrane films, a computer 
controlled dip coating set up was designed and built in-house. 
It consists of a Perspex box with required inlets and outlets for 
moist air/hot air flow and a controlling module. The controlling 
module includes a stepper motor, multi-stepping drive, the 
configurable software and an additional motion node indexing 
module. The multi-stepping feature of the drive allows low 
resolution full step input pulses to be converted to smooth 
micro stepping commands which ensure a smooth and 
uniform coating.

Other approaches towards reducing fouling and improving 
selectivity are also under investigation. These involve both the 
addition of additives to polymers and the synthesis or chemical 
modification of polymers. Membranes fabricated from these 
materials will be evaluated.

Design and Engineering

“Our experiments will certainly 
advance the understanding of this 
fundamental issue and allow us to 
control the crystallisation kinetics 

and crystal size distribution in  
a large scale...”

PROGRESS AGAINST RESEARCh MILESTONES

Research during the period has made pleasing progress towards two 
longer term milestones: ‘Testing methodology for characterising the 
effects of colorant on viscosity, crystallisation and shrinkage’ (June 
2009); and ‘Mathematical models able to predict effects of addition 
of colorants on shrinkage and crystallisation’ (December 2008).

“It was shown that at optimum 
conditions isoporous films can  

be obtained.”

PROGRESS AGAINST RESEARCh MILESTONES

During the year the project team has made significant progress 
towards achieving the first research milestone which is to ‘Develop 
the science and technology for making and controlling membrane 
pore size in isoporous membranes’ (July 2007).
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Design and Engineering

Ms Ling Zhang and Dr Martina Stenzel at UNSW making an isoporous membrane
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ENGINEERED POLYMER COATINGS
OBJECTIVE
To develop improved engineered polymer coatings for 
spectacle lenses using the atomic layer deposition method 
and related methods.

BACkGROUND
Spectacle lenses typically comprise four components: the 
polymeric lens substrate, a hard-coating to improve scratch-
resistance, an antireflective coating to enhance optical 
properties, and a functional top coating to impart properties 
such as easy-cleaning. The combination of these components 
must be tailored to meet the stringent optical and mechanical 
requirements of the lens product.

Atomic layer deposition (ALD) has been employed for the 
nanoscale surface treatment of ceramics and semiconductors, 
and has the potential to offer significant advantages over 
current lens coating techniques. These include improving the 
properties of one or more of the coatings, by replacing one or 
more existing coatings, or providing a coating with unique 
functional properties.

PROGRESS AND AChIEVEMENTS
The research has focused on the use of ALD to apply titania 
coatings on polymer substrates. Titania was chosen as it is 
already used in some ophthalmic coatings, and because it can 
also have unique surface properties. A series of lens polymer 
substrates were coated with titania using the ALD process in 
order to benchmark the durability performance of the coating. 
Coatings were tested for abrasion resistance, coating adhesion 
and impact strength using industrial standard test methods. It 
was shown that the mechanical properties of some of the ALD 
coatings were equivalent to those of a commercial benchmark 
sample, demonstrating the potential commercial utility of this 
coating technique in ophthalmic applications.

Titania coatings can be prepared to provide functional 
properties (e.g. super-hydrophilic surface properties can be 
induced by irradiation of the titania with UV light, and 
photocatalytic degradation of organic species can occur on 
titania coatings). In combination, these properties are of 
interest for imparting easy-cleaning properties to the lens 
surface. A preliminary examination of ALD deposited titania 
coatings provided some evidence for these effects; however, 
further investigation of the chemical processes taking place on 
the titania surface is required to assess and understand these 
processes.

Design and Engineering

Some members of the Engineered polymer coatings project (from left): Mr Gerry Triani (ANSTO), Prof. Robert Burford (UNSW), Dr Jonathan Campbell 
(UNSW) and Dr John Bartlett (ANSTO)

“...the mechanical properties of 
some of the ALD coatings were 

equivalent to those of a commercial 
benchmark sample, demonstrating 
the potential commercial utility of 

this coating technique in ophthalmic 
applications.”

PROGRESS AGAINST RESEARCh MILESTONES

The first research milestone for this project is ‘Develop a range of 
different chemical approaches to making tough coatings, using 
atomic layer deposition and related methods’ (January 2008). This 
milestone was expanded to include investigation of surface 
functionality on the lens surface. Progress throughout the year was 
on track to achieving this milestone by the agreed time.
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INTERNAL LINKAGES
The new CRC-P brings together world competitive teams 
comprising leading researchers from its industry participants 
and the best researchers in Australia, drawn from across 
universities and government laboratories, for delivering its 
planned research outcomes.

The research collaborations within the new CRC-P are more 
extensive than those in the previous Centre, with the new 
Centre having 25 participants. The research provider network 
for the new CRC-P builds on the very successful collaborative 
network established in the previous Centre. Two government 
research laboratories (CSIRO and ANSTO) have continued as 
participants in the Centre, and its former network of research 
provider university participants (Monash University, RMIT 
University, University of Sydney, University of New South 
Wales) has been expanded by the inclusion of the University of 
Melbourne, Swinburne University of Technology, the University 
of Wollongong, the University of Queensland, Queensland 
University of Technology and the University of South Australia. 
The industrial participants in the Centre are five early-stage 
technology companies (Advanced Polymerik, Ceram 
Polymerik, F Cubed, Integrated Packaging and Plantic), and 
five large international companies (BHP Billiton, Ciba, Pfizer, 
SOLA and Moldflow). Other participants include the Australian 
Stem Cell Centre, Birchip Cropping Group and the State of 
Victoria.

The research activities of the Centre are conducted within 
Australia in five States: Victoria, New South Wales, Queensland, 
Western Australia and South Australia. In the project conducted 
in collaboration with Ciba, some of the research is also 
conducted in Europe and Japan by in-kind contributors.

The Centre is structured to promote strong cooperative 
linkages. The research facilities located at each node are 
largely complementary, and the projects typically require the 
use of research facilities at more than one node. One project 
draws on the expertise and facilities of six participants.

In coordinating research, the CEO is assisted by the four 
Research Program Leaders, the Deputy Research Program 
Leaders and the Technical Committee. The Technical 
Committee held its first meeting on 23-24 January 2006 at 
Lancefield in Victoria. The meeting was conducted as a 
Research and Education Planning Workshop. This important 
formation event provided the first opportunity for the members 
of the Technical Committee to all meet, review the planned 
research activities, discuss ways to maximise synergies 
between projects and participants, examine plans for the 
education and training program, and discuss enhancements 
and possible PhD projects. It also included a presentation on 
the administration arrangements for the CRC-P, a session on 
project management, and input from the attendees on other 
aspects of the operations of the CRC-P. This was followed by 
a workshop on titania chemistry and properties held on 16 
June 2006 for members of the Technical Committee with an 
interest in this topic.

Under the Centre project management practices, each project 
team produces quarterly reports which are provided to Board 
members and discussed at Board meetings. The quarterly 
reports describe achievements, difficulties and progress 
against milestones.

The project teams typically meet monthly and these meetings 
are frequently attended by the CEO. Those teams operating 
across States have relied on a combination of face-to-face 
meetings, video conferences and telephone conferences.

Research Collaborations

Some members of the Centre involved in a group discussion at the Research and Education Planning Workshop



�0 CRC for Polymers  Annual Report 2005-06

The CRC-P has licensed a web-based product called CRC 
Centric which is designed to assist project teams in: securely 
communicating information within project teams, securely 
storing and sharing documents generated by the teams, and 
registering and managing IP. This is being implemented by the 
project teams and is proving to be effective. In addition the 
project teams use e-mail to help facilitate communication.

CRC-P researchers and students work across the research 
nodes and have access to all the research facilities. Staff 
funded by the Centre are based at a research node nominated 
by the Centre, but are encouraged to be involved in more than 
one project and to gain some additional research experience 
at a second research node.

EXTERNAL LINKAGES
The Cotton Catchment Communities CRC, the CRC for 
Irrigation Futures and the CRC for Polymers have a common 
interest in finding cost-effective solutions for control of 
evaporation losses from storage dams. Representatives from 
these CRCs met in Brisbane on 7 April 2006 to discuss each 
CRC’s activities in this area, and have agreed to work together 
to identify opportunities for greater collaboration. The CRC for 
Irrigation Futures and CRC for Cotton have agreed to assist 

the CRC for Polymers in field trials on its modular dam covers. 
Recently the National Centre for Engineering in Agriculture,  
at the University of Southern Queensland, conducted a 
comparative study that has shown that chemical monolayers 
may provide a cost-effective alternative to the ‘structural’ 
evaporation control products for storages exceeding 10 
hectares if their performance could be improved. The CRCs 
have agreed to make this an area of research collaboration 
and to work together to gain further industry support and 
funding for this activity.

Research Collaborations

Representatives from the three CRCs collaborating on controlling evaporation losses (from left). Back row: Professor Graeme George (CRC-P, QUT), 
Dr Geoff Barnes (QUT retired), Dr Ian Dagley (CRC-P), Professor David Solomon (CRC-P, UniMelb) and Dr Graham Harris (Cotton and Irrigation Futures 
CRCs). Front row: Mr Erik Schmidt (Irrigation Futures CRC) and Dr Guy Roth (CEO Cotton Catchment Communities CRC)
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This program will provide the highly trained polymer researchers 
required by the Australian economy to meet its growing need 
for these skills in the National Research Priority area Advanced 
materials, and to fill the highly skilled jobs created by the 
planned activities of the CRC. The program will: attract high 
achieving undergraduates to pursue polymer research careers; 
provide scholarship support for undergraduate and 
postgraduate research training; broaden the polymer research 
training provided to postgraduate students and researchers 
through polymer summer schools, seminars and workshops; 
and further expand the expertise of these future leaders by 
providing formal training in research management.

UNDERGRADUATE EDUCATION
CRC-P PRIZE
The Centre annually awards a prize for an outstanding 
undergraduate research project on polymers. It is promoted 
throughout Australia and New Zealand, and judged by a 
national panel established in conjunction with the Royal 
Australian Chemical Institute (RACI) Polymer Division. The 
Prize consists of $1,500 cash as well as registration, airfare 
and accommodation costs for attendance at a major national 
conference. The CRC for Polymers Prize for 2005 was 
awarded to Ms Jennifer Hodgson from the Research School of 
Chemistry, Australian National University. Jenifer investigated: 
Radical ring-opening polymerisation of small phosphorus 
heterocycles. The formal presentation of the prize took place at 
the 28th Australasian Polymer Symposium in February 2006.

Education and Training

* Enrolled in a MSc degree.  

Student

Zynab Al-Hassany

Frances Cerezo

Brendan Chick

Lisa Daniel*

Francesca Ercole

Dylan Nagle

David Nisbet

Jason Tung

Duane Lee Wo

Ling Zhang

POSTGRADUATE STUDENTS ENROLLED FOR PhD DEGREES

Thesis Title

Ceramifying polymer 
composites for fire protection 
application

Thermoplastic graphite 
nanocomposites for mechanical 
and conductive polymers

Technologies for optical 
data storage

Synthesis and characterisation 
of photocatalysts

Synthesis of novel polymer 
conjugates and functional 
composites for optical data 
storage applications

Investigation of the role of 
prodegradants in polymer 
degradation

Biodegradable scaffolds for 
tissue engineering

Weld lines in nylon 6 
nanocomposites in  
injected parts

Impact of pigments on the 
rheological properties of 
polypropylene

Nanocontainers for gene 
delivery

Commencement  
Date

April 2003

March 2002

April 2006

January 2006

June 2006

November 2005

August 2005

February 2003

July 2005

July 2006

Institute

RMIT

RMIT

SUT

QUT

SUT

QUT

Monash

Monash

USYD

UNSW

Funding

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P

CRC-P/
APA

CRC-P/
APA

 
 

CRC-P

CRC-P

CRC-P/
APA

Supervisor[s]

Prof. R. Shanks

Prof. R. Shanks

Prof. M. Gu
Dr J. Chon

Dr R. Evans

Prof. G. George
Prof. R. Frost
A/Prof. H. Zhu

Prof. M. Gu
Dr J. Chon

Dr R. Evans

Prof. G. George
A/Prof. P. Fredericks
Dr L. Rintoul

Dr J. Forsythe

Prof. M. Horne

A/Prof. D. 
Finklestein

Prof. G. Simon

A/Prof. G. Edward

Prof. R. Tanner

Dr R. Zheng

Dr M. Stenzel

Organisation

RMIT Applied Chemistry

RMIT Applied Chemistry

SUT Engineering and 
Industrial Sciences

CSIRO Molecular and 
Health Technologies

QUT Applied Science

SUT Engineering and 
Industrial Sciences

CSIRO Molecular and 
Health Technologies

QUT Applied Science

Monash Materials 
Engineering

UniMelb

Mental Health  
Research Institute

Monash Materials 
Engineering

Monash Materials 
Engineering

USYD School of 
Aerospace, Mechanical 
and Mechatronic 
Engineering

Moldflow

UNSW Chemical 
Engineering & Industrial 
Chemistry
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POSTGRADUATE EDUCATION
The Centre provides a combination of full scholarships and 
scholarship top-ups for high achieving science and engineering 
graduates to undertake postgraduate (typically PhD) degrees 
at its university participants. The research undertaken is in 
leading-edge fields of polymer science and engineering, with a 
preference for students to have co-supervisors from different 
participating organisations.

During the year the Centre provided financial and other support 
to 10 postgraduate students enrolled for higher degrees (see 
table on previous page). Two of the students commenced 
their postgraduate studies in the previous funding period, and 
the other eight were recruited during the reporting period.  
The Centre is recruiting postgraduate students at the rate 
required to meet its target of 40 over seven years.

Cash funding of the postgraduate studies totalled $159,000 
over the period. No CRC Programme funds were used to 
provide any funding above the Australian Postgraduate Award 
(Industry) level.

OTHER ACTIVITIES
7Th AUSTRALASIAN POLYMER SUMMER SChOOL
The 7th Australasian Polymer Summer School was held from 
30 January to 2 February 2006 at Ballarat in Victoria, and was 
co-sponsored by the CRC-P, the Key Centre for Polymer 
Colloids (KCPC), and the RACI Polymer Division. It attracted 
42 attendees (a mix of undergraduates, postgraduates, 
researchers and industry representatives) from around 
Australia and from overseas, with ten of these coming from 
the Centre. The aims of the summer school were: to broaden 
polymer education in Australia, to increase the level of cross-
fertilisation in Australian polymer science and engineering, and 
to provide a strong theoretical introduction for new researchers. 
In addition to attending the formal presentations, the students 

had an excellent opportunity to meet on an informal basis with 
leading polymer scientists. The summer school received a 
high rating from the participants. They particularly enjoyed the 
range of interesting topics covered, the opportunity to socialise 
with the presenters and other students and researchers in the 
polymer community, and the relaxed program which provided 
time for exploring the surrounding region. Topics and 
presenters were:

• Introduction to polymers, Professor Geoffrey Spinks 
(Intelligent Polymer Research Institute, University of 
Wollongong)

• Electroactive conjugated polymers, Professor Andrew 
Holmes, (CSIRO Molecular and Health Technologies)

• Design and characterisation of polymers for encapsulation, 
Dr Igor Lacik (Polymer Institute, Bratislava, Slovakia) 

• Laboratory and commercial polymer synthesis, Professor 
Robert Gilbert (Director KCPC, School of Chemistry, 
University of Sydney)

• Neutron and electron scattering, Dr Robert Knott (Bragg 
Institute, ANSTO)

• Polymer nanotechnology - structured polymer materials, 
Professor Frank Caruso (Department of Chemical and 
Biomolecular Engineering, University of Melbourne).

RESEARCh AND DEVELOPMENT LEADERShIP AND CAREER 
DEVELOPMENT COURSE
During their PhD studies, students are necessarily trained to 
work as individuals. However, as their careers progress, they 
are increasingly required to work as part of multi-disciplinary 
teams. These and related issues are addressed in a course on 
leadership and career development for CRC postgraduate 
students and postdoctoral fellows. This course is aimed at 
teaching postgraduate students and postdoctoral fellows the 
skills of research leadership, team building, career planning 

Education and Training

Attendees at the 7th Australasian Polymer Summer School
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and development. It assists in preparing them for the transition 
from a CRC to research, management or business careers in 
universities, government and industry. The CRC-P played a 
role in initiating this course which is organised by Professor 
Leon Mann (UniMelb) and Mr Bob Marshall. A member of the 
CRC-P was among the 21 attendees at the tenth delivery of 
this popular five-day residential course which was held during 
15-19 August 2005 at the University of Melbourne.

SEMINARS
On 19 April 2006 Professor Leon Janssen from the University 
of Groningen gave a seminar on thermoplastic starch for 
packaging at a seminar organised by the CRC-P.

Education and Training

One of the sessions at the polymer summer school

Description of education and training milestones

Train 40 PhD students (June 2012).

Collaborate with other CRCs and the University of Melbourne 
to establish a Graduate Certificate in Research Management 
tailored for PhD students and postdoctoral fellows in CRCs 
and have 20 attendees from the CRC attend the course  
(June 2012).

At any time provide at least 6 undergraduate scholarships 
for gaining research experience in polymer science and 
engineering.

Conduct seven polymer summer schools (annual event).

Offer a CRC for Polymers Prize for the best polymer research 
report by an undergraduate (annual prize).

Conduct seven seminars/workshops over seven years  
(annual event).

Report progress towards commercialisation to members of 
the polymer industry, stakeholders and interested parties 
through printed newsletters (initial newsletter June 2006).

Publicise commercialisation outcomes to the general public 
through media (print, television, radio) after the successful 
launch of new products based on CRC technology.

Progress and achievements

On target to be achieved: 8 postgraduate students recruited 
in 2005-06.

On target to be achieved: discussions have commenced with 
other CRCs and organisations interested in establishing this 
Graduate Certificate. In the interim, relevant training is being 
provided through a course on Research and development 
leadership and career development.

Not achieved: the Education and Training Committee has 
decided to not regularly offer undergraduate scholarships, 
preserving more resources for postgraduate education 
activities.

Achieved for 2005-06: the polymer summer school was 
conducted in early 2006.

Achieved for 2005-06: Prize awarded in February 2006.

Achieved for 2005-06: seminar held in April 2006.

Not achieved: initial newsletter now planned for August 2006.

The launch of the first product from the activities of the  
newly established CRC is expected to occur later in 2006  
and will be publicised.

PROGRESS AGAINST EDUCATION AND TRAINING PROGRAM MILESTONES
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Effective communication is essential for the success of CRCs, 
and the CRC-P has been developing, and is refining, its 
communication strategy; this can be divided into internal  
and external communication strategies, and these are 
discussed below.

INTERNAL COMMUNICATION
To aid internal communication, the CRC-P has commenced 
the practice of distributing electronic newsletters to all 
members of the Centre on a quarterly basis. These include an 
update on the activities of the CRC-P, information on new staff 
and students that have joined the Centre, reports highlighting 
progress in selected projects, and other information on 
forthcoming activities.

The CEO has instigated quarterly meetings with all the CRC-P 
funded researchers in Melbourne to update them on the 
progress of the Centre and receive their input to planned 
activities. This has been very valuable and it is intended to 
conduct similar meetings in Sydney and Brisbane.

The web-based CRC Centric information storage and 
management system has been licensed by the CRC-P. To aid 
its implementation, a CRC Centric Users’ Guide has been 
prepared and distributed to members of the Centre, and 
training sessions have been provided. In addition to aiding 
data storage and communication within project teams, it is 
proving a very useful way of keeping members of the Centre 
informed about progress and upcoming events.

Plans are in place to hold the first annual meeting of the new 
CRC-P in September 2006. All members of the CRC-P will be 

invited to meet in Melbourne for a day of presentations on the 
research being conducted in Centre. This will be followed by 
the first annual dinner.

EXTERNAL COMMUNICATION
To facilitate communication about the CRC’s research, and to 
keep our researchers well informed about advances in their 
fields of expertise, the Centre supported visits by students, 
staff and participants to the following: 7th Australasian Polymer 
Summer School (Ballarat, Victoria); 28th Australasian Polymer 
Symposium (Rotarua, New Zealand); and International 
Conference on Neutron Scattering (Sydney). As part of its 
communication strategy the CRC-P has also been a co-
sponsor of these events.

The CRC-P has also been promoted during the year in the 
following presentations:

Dagley, I.J.  CRCs: targeting market needs, Commercialisation 
Expo 2006 Conference, Melbourne, June 19 (2006).

Dagley, I.J.  Creating better effects for market products with 
new chemicals and compliance with standards for critical 
applications. Food Contact and Packaging Conference, 
Melbourne, October 21 (2005).

Dagley, I.J.  Lessons learnt from the 2004 CRC Programme 
selection round, Victorian Government CRC Information 
Seminar, Melbourne November 2 (2005).

Awards highlighting achievements provide recognition for, and 
assist in communicating, the outputs and outcomes of the 
CRC-P. During the reporting period the team that conducted 

Communication Strategy

Some of the Stimuli responsive polymer additives project team receiving the LOOK OUT !!! Award from CSIRO CEO Geoff Garrett (from left): Dr Nino 
Malic, Dr Melissa Skidmore, Dr Richard Evans, Dr Georgina Such and Dr Geoff Garrett
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research on the Stimuli responsive polymer additives project in 
the previous CRC-P won the 2005 CSIRO LOOK OUT!!! 
Award. The project was led by Dr Richard Evans and involved 
a collaboration between CSIRO Molecular and Health 
Technologies, UNSW and an industrial partner. Other members 
of the team included: Dr Tracey Hanley, Dr Melissa Skidmore, 
Professor Tom Davis, Dr Georgina Such, Dr Lachlan Yee,  
Dr Graham Ball, Dr Nino Malic and Dr Jonathan Campbell. 
Their world class research on methods to control photochromic 
dye switching speeds in polymers has produced several 
patents and publications, including a paper in Nature 
Materials.

Exhibitions provide an opportunity to highlight the impact of 
the CRC-P’s research outcomes. During the year Ceram 
Polymerik exhibited technology developed in its research with 
the CRC-P at the following events:

• Australian Technology Showcase, Melbourne, March 19 
(2006).

• The 20th International Building and Design Exhibition, 
Sydney, May 28-31 (2006).

Aspects of the Centre’s research have been drawn to the 
attention of the media and this has resulted in the following 
articles:

‘Peter wrapt over film’, The Weekly Times, October 19, p 9, 
2005.

‘CRCs examining evaporation’, Cotton Magazine, June-July, 
p 66, 2006.

‘Grower rapt with novel moisture retention system’, Crop 
Doctor, Grains Research and Development Corporation, 
October 14, 2005.

The Centre communicates more widely through its website 
which provides a focal point for information on the Centre’s 
marketing and promotion. It is updated on a regular basis and 
can be viewed at www.crcp.com.au

LINkAGES WITh BUSINESS, INCLUDING SMEs
The strategic direction of the CRC-P is to focus on the delivery 
of the technically advanced polymeric materials and polymer 
engineering required to transform Australian industries and to 
establish and expand companies in emerging high-growth 
areas of the economy. The industrial participants in this 
research are five growth-orientated large companies and five 
SMEs (Advanced Polymerik, Ceram Polymerik, F Cubed, 
Integrated Packaging and Plantic). In addition, it is anticipated 
that the CRC-P will create a number of spin-off companies. 

The CRC’s communication strategy for developing further 
linkages with businesses includes raising interest in the 
activities of the CRC-P by circulating newsletters by mail to 
selected companies and as an insert in the Plastic News 
International magazine. The first of these newsletters is 
planned for August 2006. In addition, the CRC-P also invites 
companies that are users of polymer science and engineering 
to seminars and workshops on commercially important 
technical developments. Some of the technologies developed 
by the CRC-P will have applications beyond the commercial 
interests of its industrial participants, and to exploit these the 
CRC-P may partner with interested SMEs.

Communication Strategy

The CRC-P website home page CRC-P Users’ Guide for the CRC Centric information storage and 
management system
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The members of the CRC-P listed as specified personnel, 
and their agreed and actual percentages of their time spent  
on the activities on the CRC-P in 2005-06, are shown in the 
table below.

Specified Personnel

Specified personnel

BURFORD, Robert

CARUSO, Frank

BARNER-KOWOLLICK,
Christopher*

GEORGE, Graeme

HEARN, Milton

HOLMES, Andrew

LIVESEY, Stephen

MOAD, Graeme

RIZZARDO, Ezio

SHANKS, Robert

SOLOMON, David

EDWARD, Graham

SPECIFIED PERSONNEL

Contributing organisation

UNSW

UniMelb

UNSW

QUT

Monash

CSIRO

ASCC

CSIRO

CSIRO

RMIT

UniMelb

Monash

Position in the CRC

Program Leader

Key Researcher

Key Researcher

Program Leader

Key Researcher

Key Researcher

Program Leader

Key Researcher

Program Leader

Key Researcher

Key Researcher

Program Leader

Agreement 
percentage

25%

20%

20%

20%

20%

10%

20%

15%

30%

40%

20%

50%

Percentage of time  
on CRC-P activities

25%

8%

20%

35%

15%

10%

20%

70%

40%

40%

23%

50%

* Changed from DAVIS, Tom (20%)
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Update on Outstanding Activities  
Continuing from the Previous CRC
A summary of the achievements of the previous CRC for 
Polymers, which operated from 1 July 1999 to 30 June 2005, 
was provided in the 2004-05 Annual Report of the CRC for 
Polymers.

The participants in the previous CRC for Polymers agreed 
that, upon its closure, all the IP developed in that CRC be 
transferred to Advanced Polymerik which is a spin-off company 
from that CRC, created to manage and complete the 
commercialisation of the portfolio of patents generated by that 
CRC and so maximise the resulting national benefits. During 
2005-06 it has held discussions with several companies 
interested in commercialising some of its technologies. 
Advanced Polymerik also acts as a trustee for the participants 
in the previous CRC for Polymers, in relation to their equity in 
Ceram Polymerik, a second spin-off company from that CRC 
created to commercialise its ceramifying polymer technology 
in non-cable applications.

Ceram Polymerik is making pleasing progress in adapting this 
technology to a range of passive fire protection applications, 
and during the year it obtained a Commercial Ready grant of 
approximately $1 million from the Commonwealth.

Members of the Advanced Polymerik Board (from left): Dr Ergad Gold, Mr Steve Wright, Dr Greg Simpson, Mr Ken Barber and Mr Robert Trenberth
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PATENTS
The following patents, based partly or completely on research in 
the Centre, are in various stages of prosecution: 

Foams and foamed articles for fire protection (Priority date:  
8 March 2006).

Photochromic compounds comprising polymeric substituents 
and methods for preparation and use thereof (Priority date:  
2 September 2004).
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