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Executive Summary

Achievements and activities of the CRC in relation
to research, commercialisation / utilisation and
education outcomes for the reporting period.
The CRC-OHS has conducted a
range of targeted studies which
have significantly enhanced
the evidence base available to
inform public oral health policy.
The status of populations in both
rural and urban communities
has been investigated as has
inequalities and health status
of high risk individuals. Analysis
of the Victorian data set from
the ARCPOH study has at last
commenced after more than 3
years of attempts to have the
data set provided. The Oral
Health Informatics Program has
conducted a symposium with
the aim of increasing awareness
of innovative strategies and
activities that oral health and
public health practitioners can
use to improve oral health
and overall health in Australia
and foster alliances among
practitioners. Together, these
activities have significantly
enhanced the evidence base that
is available to inform public oral
health policies.
The CRC has provided
confirmation that P. gingivalis
is the single most significant
bacterium causing periodontal
disease. Further research has
identified the chimera protein that
gives a strong antibody response
leading to the best protection in
animal models. This vaccine is
considered to have high efficacy
significance for human use.
In December 2009 the Centre
signed agreements with CSL
Ltd and Sanofi Pasteur Inc for
further testing and development

of the vaccine as part of the
commercialisation process for
the vaccine. These agreements
also allow for the development
of the antibiotic gel product to
treat the inflammatory response
of the disease.
The Centre has isolated two
antibodies that can be used to
detect the pathogenic bacterium
below the threshold at which
periodontal disease is initiated.
The Centre is now able to
develop a diagnostic test that
will provide practitioners with the
information needed to conduct
and target treatment.
The major focus of research in the
Nutraceutical program has been
to deepen the understanding of
remineralisation mechanisms and
develop a model of the process.
Further critical research has
focussed on the manufacturing
process of CPP-ACP aiming to
reduce costs and improve supply
security. Investigations have also
been extended into the interaction
between the CPP-ACP complexes
and salivary mechanisms including
through an in vitro biofilm model
with the aim of improving the
efficacy of CPP-ACP once
delivered to the oral cavity.
Mechanisms of the causative
agents of dental caries have been
identified as has a novel antibiofilm
agent which is currently being
investigated for application as an
oral care product.
A new approach has been taken
in the development and use
of functional dental materials.

Materials have become more
adhesive allowing the dentist to
be more conservative of tooth
structure. However, to achieve
improved clinical outcomes
it is necessary to develop an
understanding of how to prepare
tooth cavities for optimum
adhesion and to assess the
impact of new materials on the
teeth and jaws. The CRC has
conducted a number of studies to
inform the practitioner about the
optimum use of new materials.
This approach to novel restorative
materials is complemented by
studies aimed at improving the
functionality of materials with the
addition of CPP-ACP and fluoride.
Products under development are
aiming to protect tooth surfaces
surrounding restorations from
further caries.

parties involved in the Centre.
These courses and interactions
also assist the Centre to capture
innovations as the students
become more aware of the
commercial potential of their work.

Awards, special
commendations, CRC
highlights.
The Centre continued to be
recognised for its innovation.
Two PhD students, Mr Kheng
Tan and Ms Elena Toh, received
the Colgate Travel Prize and
runner-up prize respectively at
the International Association for
Dental Research conference in
Wuhan, China.
Ms Elena Toh was a poster
prize winner at the 3rd Asia
Pacific International Peptide
Symposium’s Young Scientists
Colloqium and a finalist in the
Victorian Division of the 2009
Aus-Briotech-GSK student
excellence awards. Elena’s work
led to the provisional patent titled
Protease inhibitory peptides
that was filed in June 2009 prior
to the examination of her thesis.

The Centre has now seen a
total of 47 graduations including
16 PhDs. The CRC’s cohort of
students has attracted many
awards including international
recognition. A major focus of
the education program is to
ensure that the Centre’s students
are afforded the opportunity
to develop relevant skills and
appreciation of the commercial
environment in which their future
research will be conducted. In
addition to the opportunity of
obtaining formal commercialisation
qualifications through academic
courses the CRC has provided
a number of short, industry
focussed courses to all students,
as well as the opportunity for
interaction with commercial
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Context
and major
developments
during the year
Despite the recent global financial
turmoil and resulting challenges
for the real economy, the CRC
OHS parties together with
new industry parties Murray
Goulbourn Cooperative Ltd
and Colgate-Palmolive Pty Ltd
and new research provider the
University of Queensland, have
pledged increased contributions
of cash and in-kind resources
and sought Commonwealth
funding of some $39m over 8.5
years. The CRC for Oral Health
Science was successful in its bid
for an extension CRC in round 11
in 2009 and will be succeeded
by the Oral Health CRC on 1
January 2010. However, the
consortium was awarded only
$31.6m. The new Oral Health
CRC’s resources will be used to
further the work of the CRCOHS on the discovery and
development of new preventive
products and treatments for
oral diseases such as caries
(dental decay) and periodontitis
(gum disease). The path ahead
for the new consortium will be
challenging given the shortfall in
Commonwealth funds sought. The
Centre has therefore recognised
the need to adopt an aggressive
campaign to seek further funds
from both government sources
and industry if the committed
research program is to be
successfully completed.

Economic benefits
Anticipated – 2–3 new
patented oral therapies
with associated revenue
from licensing/spin-off
Result – The Centre has
patented a number of inventions
that have commercial application
as follows:
1. a vaccine against periodontal
disease
2. an antibiotic gel treatment for
periodontal disease
3. a number of inventions
involving methods of inhibiting
or reducing biofilm formation
to treat periodontal disease
4. a method of combining at
least 2 approaches to treat
periodontal disease
5. a peptide with at least one
glycosylated amino acid that
can be used for the treatment
or prevention of various
conditions including dental
caries, gingivitis, periodontitis
and oral mucositis

Anticipated – New
revenue sources for
Australian biotech
manufacturers
Result – The Centre has:
1. granted Australian biotech
commercial partner CSL,
options to license 2
innovations with commercial
application in the treatment
of periodontal disease.
These technologies have
been further offered to
Sanofi Pasteur Inc for
development into a vaccine
to treat periodontal disease,
an antibiotic gel to treat
periodontal disease and
a prophylactic vaccine to
prevent periodontal disease.
2. CRC parties Melbourne
University, CSL Limited
and GC Corporation have
developed a prototype
salivary diagnostic to be used
in the treatment of periodontal
disease. The diagnostic
will be further tested and
commercialised in the Oral
Health CRC.

The revenue anticipated
from commercialising these
technologies is subject to
confidentiality agreements.
This result is at least in line with
expectations but is anticipated
to lead to significant revenues
to CSL, GC Corporation, the
University of Melbourne and
Monash University.

Anticipated – Transfer
of best practices to
Australian companies
Result – The Centre has
developed new and refined
manufacturing processes for the
Recaldent™ technology. These
include substitute enzymes that
have activity within approved
specifications and required
efficacy for the technology. Some
of the process modifications
have been scaled up into full
manufacturing capacity at the
Victorian Scoresby plant of CRC
party Cadbury Enterprises Pte Ltd.

6. a salivary diagnostic for
identifying the presence of
oral pathogens that indicate
the likely progression of
periodontal disease
The revenue anticipated
from commercialising these
technologies is subject to
confidentiality agreements.
This result has more than
exceeded expectations. The
technologies will be further
developed in the Oral Health CRC.

The CRC for Oral Health
Science was successful in its
bid for an extension CRC in
round 11 in 2009 and will be
succeeded by the Oral Health
CRC on 1 January 2010.
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Anticipated – Social
benefits of CRC-OHS
including improved
understanding of oral
health demographics,
impact on policy
making, industry
aware researchers and
diffusion of knowledge
to practising dentists
Result –
• CRC staff have improved
demographic information
and made policy
recommendations to public
oral health decision markers
including:
– Data collection on oral
health among Chinese
(Cantonese-speaking)
older adults
– Data collection on the oral
health of older adults living
in rural centres of Victoria.
• Completed analysis and
description of adult oral health
survey for Victoria (2007).
• Completed child (year 12) oral
health survey.
• CRC staff worked with
the DHSV to investigate
the socio-demographic
characteristics of users
of public oral health care
services in Victoria.
• CRC researchers published a
report in 2006 on improving
models for the economic
analysis of water fluoridation.

CRC researchers have had
an impact on policy making in
Victoria by providing evidence on
the demographics of oral disease
(adults, children and preventable
dental hospitalisations), as well
as evidence on the prevention
of oral disease by providing
expert advice on the extension
of fluoridation, improved access
for high risk groups, appropriate
clinical care and workforce
reforms.
The CRC anticipated having
40 researchers trained in both
science and commercialisation.
The Centre has provided training
through formal academic
commercialisation courses to
15 researchers. In addition, all
staff and students are provided
with regular training in intellectual
property identification, protection
and processes, the principles
and processes leading to
product development and
commercialisation and related
business practices.
The CRC anticipated diffusion
of leading edge knowledge to
7400 practicing dentists. The
high uptake and utilisation of
CPP-ACP (as Tooth Mousse) in
Australia indicates that dentists
are aware of CRC activities. In
addition, the CRC in conjunction
with the Melbourne Dental
School has run Continuing
Professional Development
courses for dental professionals
over the entire funding period.
During 2008/09, 23 CPD courses
were run to disseminate bestpractice information to dental
professionals.

An explanation of any
major developments or
initiatives including:
The Centre has addressed
the recommendations of the
Third Year Review relating
to improvement in the
Communications strategy
and outcomes. The Board
has reviewed progress in the
Communications Program and
noted the improved website,
briefing papers and engagement
with oral health professionals
and other end users. The Centre
has not encountered any major
difficulties in implementing the
recommendations of the review.
On 2 December 2009 the Centre
concluded its first significant
commercialisation agreement
with Australian biotech company
CSL Limited granting options
to license technology for use as
a vaccine against periodontal
disease and an antibiotic gel to
treat the disease. In addition,
the transaction involves Sanofi
Pasteur Inc funding a major
program of research in the Oral
Health CRC through CSL Limited
to further the development of
these technologies.

CRC for Oral Health Science Annual Report
For the period 1 July 2009 – 31 December 2009
Executive Summary

6

National Research Priorities

National research priority goal highlights
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National Research Priorities
Table 1: National Research Priorities and CRC Research

NATIONAL RESEARCH PRIORITIES

CRC RESEARCH (%)

PROMOTING AND MAINTAINING GOOD HEALTH –
Promoting good health and preventing disease, particularly among young and older Australians
A healthy start to life

5

Ageing well, ageing productively

5

Preventive healthcare

55

FRONTIER TECHNOLOGIES FOR BUILDING AND TRANSFORMING AUSTRALIAN INDUSTRIES –
Stimulating the growth of world-class Australian industries using innovative technologies developed from cutting-edge research
Frontier technologies

35

CRC for Oral Health Science Annual Report
For the period 1 July 2009 – 31 December 2009
National Research Priorities

8

Governance and Management

Structure

10

Members of the CRC-OHS Governing Board

12

Management

14

Organisational Structure

14

Research Programs

15

Oral Health Australia Pty Ltd

15

Governance and Management
Structure
The CRC-OHS is established by
two legal agreements. The first
of these is the Commonwealth
Agreement between each of
the CRC-OHS participants and
the Commonwealth of Australia,
and the second is the Centre
Agreement governing the joint
venture relationship between
each of the participants. In
addition, the Centre Parties have
established a special purpose
company to act as trustee and
commercial agent for the parties.
There were no changes to the
Participants in the CRC during
the reporting period. A brief
description of participants is
included (right):

CORE CRC-OHS PARTICIPANTS
The University of
Melbourne

Through the Melbourne Dental School, The University of Melbourne brings to the
CRC-OHS its expertise in aetiology, diagnosis, prevention and treatment of oral
disease, as well as research capabilities in developing novel biomaterials and 3D
imaging technology. The dental school developed and patented the CPP-ACP
nanocomplex. This is a milk-derived complex of casein phosphopeptides and
amorphous calcium phosphate which has been shown to remineralise teeth and
repair early stages of decay. The University of Melbourne also brings research
capabilities in chronic inflammatory diseases through its Department of Medicine.

Cadbury
Enterprises Pte
Ltd (formerly
Recaldent Pty Ltd)

Cadbury Enterprises Pte Ltd is the exclusive licensee of the CPP-ACP complex,
and develops, manufactures and distributes this technology as an ingredient for
nutraceuticals and professional dental products with therapeutic and/or preventive
oral health benefits. CEPL markets the CPP-ACP complex internationally under the
registered trademark RecaldentTM.

CSL Limited

CSL Limited is a major Australian publicly listed company engaged in the
development and manufacture of vaccines, recombinant proteins and plasma
products. CSL grew out of the Commonwealth Serum Laboratories.

GC Corporation of
Japan

GC Corporation of Japan is one of the world’s leading manufacturers of dental
supplies and equipment for oral health professionals. The company brings to the
CRC-OHS its commercial expertise in global oral health markets.

Monash University

As a supporting participant, Monash University does not have a representative on
the Governing Board of the Centre, but it is otherwise a full participant, sharing the
CRC-OHS intellectual property according to its contribution to the Centre’s activities.
Through its Department of Biochemistry and Molecular Biology, Monash contributes
research expertise in proteinase-activated receptors and proteinase inhibitors.
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Governance
The management structure
of the CRC-OHS consists
of the Governing Board, the
Chief Executive Officer and the
Deputy Chief Executive Officer.
The Governing Board has an
independent chair and includes
the CEO and a representative
from each core participant,
plus an additional independent
member. The Board meets
quarterly to provide strategic
direction and oversight, ensuring
that the CRC-OHS is well
placed to meet its research and
commercialisation objectives.
The Board also manages risk
and audit oversight through the
Executive Management team
with regular meetings to consider
budget, finance and reporting
matters.

Mr David Ryan, the
representative for CSL, was
replaced by Dr Andrew Nash on
2 December 2009.
Board meetings were held
on 2 September 2009 and 2
December 2009 with 100%
attendance by all members.
Governing Board members are
listed below. At any given time
during the reporting period, two
of the seven Board members are
independent and three provide
private sector representation on
the Board.

In addition to her role as Deputy
CEO, Ms Gilda Pekin is Secretary
to the Board. She is a Certified
Practising Accountant, registered
Australian Legal Practitioner
and a Member of the Institute
of Chartered Secretaries. Her
responsibilities include developing
and maintaining the information
systems and processes that
enable the Board to fulfil its
role. She is also responsible
to the Board for ensuring that
Board procedures are complied
with and advising the Board on
governance matters.

The Governing Board has an independent chair
and includes the CEO and a representative
from each core participant, plus an additional
independent member.

GOVERNING BOARD MEMBERS
NAME

ORGANISATION

CRC POSITION / ROLE

The Hon Dr Michael Wooldridge

Independent

Chairman (independent)

Professor Eric Reynolds

CRC-OHS,
Melbourne Dental School

CEO

Mr Douglas Cook

Cadbury Enterprises Pte Ltd

Board member

Dr Gerald Dickinson

Independent

Board member

Mr David Ryan

CSL Limited

Board member to 2 December 2009

Dr Andrew Nash

CSL Limited

Board member from 2 December 2009

Professor Arthur Shulkes

University of Melbourne

Board member

Mr Satoshi Tosaki

GC Corporation

Board member
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Members of
the CRC-OHS
Governing Board

The Hon Dr Michael
Wooldridge –
Independent
Chairperson
Professor in the Faculty of
Medicine, Monash University,
and an Associate Professor
in the Faculty of Medicine,
University of Melbourne. Dr
Wooldridge chairs a number of
public and private companies.
He also chairs the Ministerial
Advisory Committee on AIDS,
Sexual Health and Hepatitis, and
the Health Services Advisory
Committee of the ACCC. He
was a member of the Australian
Parliament from 1987 to 2001
and Commonwealth Minister for
Health from 1996 to 2001.

Professor Eric Reynolds
AO – Chief Executive
Officer

Professor Arthur
Shulkes – The
University of Melbourne

Mr Doug Cook –
Cadbury Enterprises
Pte Ltd

Board member, Chief Executive
Officer of the CRC-OHS, and
Head of the Melbourne Dental
School at The University of
Melbourne. Professor Reynolds
has been a leading figure
in oral health science with
more than 30 years in dental
research, management and
commercialisation of innovations.
Professor Reynolds is a
recipient of the Victoria Prize,
in recognition of his work in
significantly advancing the State
of Victoria’s knowledge base in
dental science, and the Anne and
Eric Smorgon Memorial Award
in recognition of his outstanding
contribution to science and
technology. He has lectured
and published extensively and
chairs or is a member of many
professional and university
committees and panels. He
is currently an advisor to the
Australian Dental Association and
a number of corporations in the
oral health sector.

Professor Shulkes is the
representative for The University
of Melbourne. Professor
Shulkes is the Associate Dean
(Research Training) in the
Faculty of Medicine, Dentistry
and Health Sciences. He is also
an NHMRC Senior Principal
Research Fellow, located at
The University of Melbourne
Department of Surgery, Austin
Campus. Professor Shulkes
has published widely and in
addition to his primary research
interests in the endocrinology
of the gastrointestinal tract and
hormonal control of cancer, he
holds an extensive portfolio of
committee and management
positions at Austin Health and
the University of Melbourne.
He brings to the CRC-OHS a
wealth of experience in medical
research, research training,
intellectual property management
and commercialisation.

Mr Cook represents Cadbury
Enterprises Pte Ltd. Mr Cook
is General Manager, Cadbury
Enterprises, and Financial
Controller, Cadbury Pacific
and is based in Singapore.
He is responsible for Pacific
Supply Chain and Franchising
operations and for development
of the Recaldent business within
Cadbury Group and its business
partners. Prior to joining Cadbury
Mr Cook’s experience included
working for a private equity
investment firm in Australia where
he gained considerable
experience in developing early
stage technology, manufacturing
and service companies. He
has a strong industry focus and
consumer perspective which is
invaluable to the CRC-OHS in the
commercialisation of its research
and development program.
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Mr David Ryan – CSL
Limited

Mr Satoshi Tosaki – GC
Corporation

Dr Gerald Dickinson –
Independent

Mr Ryan is Director, Product
Development at CSL Limited,
with responsibility for
development of biotechnology
products and influenza vaccine.
He holds a Bachelor of Science
from The University of Melbourne
and has over 30 years’
experience in the pharmaceutical
industry in the manufacture,
quality and research development
of human vaccines, hormones
and antibodies.

Mr Tosaki is the Board’s GC
Corporation representative. Mr
Tosaki is the Manager of the
Scientific and Clinical Information
Section at GC Corporation in
Tokyo. He has qualifications in
industrial chemistry and chemical
engineering, and brings to the
Board extensive experience in
oral health product development.
He has more than 20 years’
experience in dental materials
and in particular glass ionomer
cements. His research team
at GC Corporation has been
responsible for the development
of glass ionomer cement
products.

Dr Dickinson is an independent
Board member. He holds a
Master of Dental Science in
orthodontics and is a Fellow of
the Royal Australasian College
of Dental Surgeons. He has a
specialist orthodontics practice
in Melbourne. Dr Dickinson
is Chairman of the Australian
Society of Orthodontists
Foundation for Research
and holds a number of other
professional posts. He brings
valuable professional experience
and a practitioner perspective to
the Board.

ATTENDANCE AT BOARD MEETINGS
2 SEPTEMBER 2009

2 DECEMBER 2009

Dr. Michael Wooldridge

Present

Present

Prof. Eric Reynolds

Present

Present

Mr. Doug Cook

Present

Present

Mr. David Ryan

Present

Dr. Andrew Nash
Mr. Satoshi Tosaki

Present
Present

Mr. Stephen Haynes
(Alternate Mr. Satoshi Tosaki)

Present

Prof. Arthur Shulkes

Present

Present

Dr. Gerald Dickinson

Present

Present
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Management
There were no changes to
the Executive Management of
the Centre during the period
under review. The Chief
Executive Officer, Professor
Eric Reynolds, continued in
his responsibilities for ensuring
the proper management and
administration of the CRC-OHS.
The CEO is responsible for the
implementation of strategic
direction set by the Governing
Board, and has full authority of
the Board within the provisions of
the Centre Agreement.

The CEO is supported in
managing the day-to-day
operations of the Centre by
the Deputy CEO, Ms Gilda
Pekin, who is also the Business
and Commercial Manager.
The business management
function consists of financial
management, intellectual
property management,
reporting to the Commonwealth
Government and administration.
Commercial responsibilities
include advising the CEO on
appropriate commercialisation
strategies and maintaining

Organisational
Structure

networks with commercialisation
parties and service providers.
Reporting to the Deputy CEO are
the Finance Manager, Mr Graham
Prossor, and the Communications
Manager, Ms Kerryn Garner. Ms
Garner resigned in July 2009 and
it was not possible to replace
her until the outcome of the
application to extend the CRC was
known and the new Centre was
established. The responsibilities
of the Communications Manager
were carried by the Centre
with the support of a part time
administrative assistant. During the

period, the Centre continued to
engage the part-time services of
Mr Brian Hannigan, an accountant
with extensive CRC experience
who assisted with budgeting and
cash flow management.
Senior CRC management
team meets weekly to deal
with day-to-day operations
including reporting, finance,
budget, communications and
publications. In addition, all staff
utilise email extensively.

Governing Board

Education Committee
CEO / Director of Research
Publications Committee

Program 1
Oral Health Informatics

Deputy CEO /
Business Manager

Program 2
Diagnostics, Vaccines and Pharmaceuticals

Program 3
Nutraceutical Development

Finance Manager

Communications
Manager

Program 4
Advanced Materials and Technologies

Program 5
Product Development and Clinical Trials
Program 6
Education
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Research Programs
The research program leaders
report directly to the Director of
Research, Prof Eric Reynolds.
The role of the Director of
Research is to oversee research
progress, ensuring that projects
are well planned and resourced,
and that progress is monitored
and reported to the Board.

Personnel involved in each
research program also meet
regularly, at least bi-monthly, to
monitor and review progress
of individual research projects
against objectives and
milestones. Program meetings
involve the Director of Research,
program leaders and researchers
and industry representatives.
Outcomes from these meetings

are translated into the day-today management of staff and
research activities.
During the period under review,
the research program was
carefully managed to ensure
that Activities would result in the
most beneficial outcomes for
the commercial parties in the
event that the Centre was not
successful in its bid for extension.

PROGRAM LEADERS
NAME

ORGANISATION

CRC POSITION / ROLE

Professor Eric Reynolds

CRC-OHS,
Melbourne Dental School

Co-leader, Program 2: Novel Diagnostics, Vaccines and Pharmaceuticals

The University of Melbourne

Leader, Program 1: Oral Health informatics

Professor Michael Morgan

Co-leader, Program 3: Nutraceutical Development

Leader, Program 5: Product Development and Clinical Trials
Dr Neil O’Brien-Simpson

The University of Melbourne

Co-leader, Program 2: Novel Diagnostics, Vaccines and Pharmaceuticals

Associate Professor
Stuart Dashper

The University of Melbourne

Co-leader, Program 3: Nutraceutical Development

Professor Michael Burrow

The University of Melbourne

Leader, Program 4: Advanced Materials and Technologies

Dr Laila Huq

The University of Melbourne

Leader, Program 6: Education and Training

Ms Gilda Pekin

CRC-OHS

Leader, Program 7, Commercialisation and Technology Transfer

Oral Health Australia
Pty Ltd
Oral Health Australia Pty Ltd
(OHA) is the special purpose
company formed to hold CRCOHS Centre intellectual property
on trust for the participants
and to enter into contracts
with third parties relating to the
commercialisation of CRC-OHS
intellectual property.

The status of the Company as
trustee for the Centre Parties
involved in the Cooperative
Research Centre for Oral Health
Science and nominee for
commercialisation purposes has
not altered.
OHA entered into a
Commercialisation Agreement
with CRC party, CSL Limited
on 2 December 2009. The
agreement is further described
under the Commercialisation
section of this report.
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Research Programs
Research
activities and
achievements
Program 1: Oral
Health Informatics
(OHI)
Parties:
• The University of Melbourne
(Melbourne Dental School)
• Dental Health Services
Victoria
• Department of Health
(Victoria)
• Australian Research Centre
for Population Oral Health
• Various project collaborators
Objective:
To improve the efficiency and
effectiveness of the delivery
of public oral health services
through better understanding
of the demographics of oral
diseases.
Program Leader: Professor
Michael Morgan

Improved oral health
policy decision making
in Australia
A major accomplishment
of Program 1 has been the
management the Victorian
component of the National Survey
of Adult Oral Health 2004/2006.
This survey collected oral health
information for Victorians aged 15
years and over.
In September 2005, data was
sent to ARCPOH for processing.
The CRC-OHS/OHIP received
the complete set of data in
July 2008. Several meetings
were held with the Victorian
Department of Human Services
to decide on an analysis plan
for the data. Analysis has since
commenced and two journal
papers are now being completed
– one on Victorian oral health
status improvement since the last
oral health data in 1987/1988
and another describing oral
health disadvantages between
rural and urban locations.
• Program 1 received a DHSV
Research & Innovation Grant
to undertake a pilot study
testing the impact on cariesrisk status of implementing a
Minimal Intervention Dentistry
(MID) protocol to a group
of adolescent public dental
patients (aged 13-18 years)

Program 1 is working on
identifying strategies to
permit optimal flexibility in
the employment of the oral
health workforce to maximize
efficiency and effectiveness.

who are at high risk of dental
caries. This study will start
in 2010 under the new Oral
Health CRC.
Additionally, Program 1 is
finalizing data analysis for two
studies:
– The socio-demographic
characteristics of users
of public oral health care
services in Victoria. Data
analysis was completed in
December 2009.
– Oral health status,
treatment needs,
and psycho-social
determinants among
older adults living in
a regional centre of
Victoria (Bendigo). The
study addresses several
priorities established by
Australia’s National Oral
Health Plan 2004-2013,
and aims to expand our
current understanding of
oral health in Victoria’s
older populations
by obtaining unique
and comprehensive
information on oral
health status and related
behaviours, quality of life,
and the patterns of use
and barriers to use of
oral health care services
among older adults living
in rural Victoria. Data
analysis is well advanced.
The expected completion
date is 2010.

Community Oral Health
Symposium Series.
This activity is an annual event,
organised to stimulate discussion
on key areas identified in the
National Oral Health plan
including; identifying needs, key
components of a general action
plan, and developing coordinated
approaches. These symposiums
have been well attended with
participants including students,
policy makers, health managers,
oral health and public health
professionals and researchers.
In general, participants are
from metropolitan and nonmetropolitan Victoria, but the
events have also attracted
interstate and international
guests.
The 2009 symposium’s topic was
‘Innovative models of oral health
care for high risk populations’.
The goal of this symposium
was to increase awareness
of innovative strategies and
activities that oral health and
public health practitioners can
use to improve oral health
and overall health in Australia
and foster alliances among
practitioners. The symposium
was held on 16 November 2009
at the Melbourne Dental School,
located at the University of
Melbourne.
• Program 1 received two
grants to study the oral health
of Older Chinese adults living
in Melbourne. The study
aims to provide unique and
comprehensive information
on the oral health status
and conditions, use of oral
health care services, and oral
health needs of older Chinese
immigrant.

CRC for Oral Health Science Annual Report
For the period 1 July 2009 – 31 December 2009
Research Programs

17

• An International Comparison
of Oral Health as an Indicator
of General Health Service
Utilization by Chinese Elders
study, funded by the CIHR,
researched the immigration
of older adults as part of a
family re-unification policy
for immigrants. There
was previously little or no
international information
comparing the impact of
social and immigration
policies on the acculturation
of older immigrants.
Increasing oral health
workforce diversity, capacity,
and flexibility
Program 1 is working on
identifying strategies to
permit optimal flexibility in the
employment of the oral health
workforce to maximize efficiency
and effectiveness.
A project on the interface of
dental students with patients in
a multicultural context provides
practical guidelines for the
effective structuring of oral health
undergraduate clinical programs
to address communication skills
and transcultural training in the
dental curriculum.
Oral health professional students.
Program has provided leadership
in this area initiating research
aimed at, firstly, obtaining an upto-date profile of Australian and
New Zealand dental students.
Also, in view of its potential use
as a continued professional
development tool, this study will
explore the use of ICT among
oral health professional students.
Additionally, Program 1 initiated
a study aimed at increasing our
understanding of stress coping
behaviour among dental students
and their interaction with their
academic environment. This
information will be important

for guiding the design of
interventions directed to maintain
and develop health-promoting
attributes in dental education and
in the professional practice.

Improved oral health
prevention for high risk
individuals
An oral health promotion
model was trialled in the Italian
population, testing for an
equitable, culturally appropriate,
community-based oral health
promotion strategy designed
to improve oral health status,
knowledge, attitudes and
practices in migrant older adults.
Results from this study represent
a substantial contribution to
oral health promotion research,
complementing current data on
oral health in older adults and
providing policy, research and
practice implications with regards
to oral health promotion and oral
care provision for older adults.
It is also envisaged that based
on the results of this pilot model,
dental public health strategies
and oral health professional
training programs can be
developed.
Research collaborations
Within Program 1, a strong
emphasis is placed on:
• encouraging oral health
research at the local level
through collaborative program
that strengthen the research
capability at that level, and

research project which aims
to assess the oral health
diseases and conditions
and treatments needs in
the Chilean Valparaiso
Region. Data collection was
completed in 2007 and is
now being analysed. Two
papers have been published.
2. Researchers within Program
1 are collaborating with
the Faculty of Dentistry,
the Universidad Peruana
Cayetano Heredia (Peru) in
conducting an oral health
survey in the Region of
Arequipa. One manuscript
is currently under review.
These projects are not
only assisting to build local
capacity in research, but are
also providing initial steps for
the first Chilean and Peruvian
national oral health surveys.

are organising a one day
symposium on a range of
Australian – Vietnamese joint
projects mainly in the field
of Oral Health (Symposium
on Vietnam-Australian
Oral Health Collaborative
Initiatives). Broadly, the
themes of the symposium
will cover, what has been
done, what lessons have
been learned and what future
directions efforts may take.
The symposium will take
place on the 23rd of April
2010.

3. In 2008, researchers
in Program 1 initiated
collaborations with the
Thailand ministry of Health
(Dental Public Health Division)
in dental caries prevention
program evaluation.
In September 2009 A/
Prof Mariño conducted a
workshop on economic
evaluation of dental caries
prevention programs with an
officer form the Thai Ministry
of Health.
4. Staff within Program 1 and
the Nossal Institute for
Global Health Research,

• Translating knowledge into
practice.
1. Program 1 has initiated
collaborative work with the
Faculty of Dentistry, University
of Valparaiso, in Chile on a
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Program 2: Novel
Diagnostics,
Vaccines and
Pharmaceuticals
Parties:
• The University of Melbourne
(Melbourne Dental School)
• CSL Limited
• Monash University (Monash
Institute of Medical Research,
Department of Biochemistry
and Molecular Biology)
Objective:
To develop specific diagnostics,
novel preventive and therapeutic
strategies for the factors,
both bacterial and host, that
contribute to oral diseases
such as periodontitis and other
inflammatory oral mucosal
diseases.
Program leaders:
Dr Neil O’Brien-Simpson and
Professor Eric Reynolds

Background
Chronic periodontitis is an
inflammatory disease associated
with specific bacteria leading
to the destruction of the tooth’s
supporting tissues and ultimately
tooth loss. It is a major public
health problem in all societies
and is estimated to affect at least

30% of the adult population, with
5–6% of the population having
severe forms of disease.
Recent epidemiological surveys
have shown that individuals with
periodontitis have a significantly
increased risk of pancreatic
cancer and cardiovascular
disease and that pregnant
women with periodontitis
experience a significantly
increased risk of spontaneous
pre-term birth and pre-term low
birth weight. Further, current
research has suggested that
this increased risk to systemic
disease is associated with
transient bacteremia that occurs
in individuals with chronic
periodontitis.
At present, periodontitis can only
be detected once damage has
occurred, and is costly and timeconsuming to contain.
Program 2 has six research
projects which are working to find
ways of predicting and detecting
the onset of periodontitis and
then treating it. The projects fall
into three research areas:

Vaccine design and
development
These projects are aimed at
the production of a marketable
vaccine technology that
can improve the immune
response to infection by the

bacteria associated with oral
disease. Research is currently
focusing on three pathogenic
bacteria implicated in chronic
periodontitis: Porphyromonas
gingivalis, Treponema denticola
and Tanerella forsythia. Projects
are aimed at identifying and
extracting the bacterial proteins
that trigger the immune response
and using these as the basis of
vaccines.

Pharmaceutical
development
This research aims to investigate
the development of oral diseases
particularly in relation to the
host immune and inflammatory
response, providing new insights
into the establishment and
progression of oral diseases.
Animal models are used to
examine the effect of infection
on host cells and to aid in the
identification of potential targets,
both bacterial and host, for
novel pharmaceuticals including
anti-inflammatory products and
enzyme-specific inhibitors.

Novel diagnostics
This research is focused on
developing tools for the diagnosis
of oral inflammatory diseases,
particularly periodontitis. Current
methods of diagnosis rely on
clinical indicators that are usually
not apparent until the disease is

The research into the development of
pharmaceuticals to treat and prevent oral
diseases continues to be successful and
meet our research targets and company
expectations.

well established. These projects
are working on producing a
diagnostic tool which would
make it possible to predict
the onset and progression of
periodontitis at particular sites
in the mouth. The research is
seeking to identify the targets
of the main virulence factors
of pathogenic bacteria and to
use these targets as the basis
of diagnostic tools which can
be used chair-side in dental
surgeries.

Progress and
Achievements
The CRC-OHS is now entering
its final year and our research
is on track to meet the CRC’s
outcomes and commercial
partners’ expectations. Our
research design of initial
basic and applied research
in developing vaccines,
pharmaceutical and diagnostic
targets followed by an applied
and commercial research
strategy has led to a number of
patents and manuscripts being
filed and published. This lookingforward research strategy has
allowed us to meet our research
targets in developing a vaccine
against chronic periodontitis,
producing a chairside diagnostic
for monitoring periodontal
health and disease status, and
investigating the potential of
several pharmaceuticals targeting
bacterial biofilms, bacterial and
host proteases and host’s local
inflammatory responses to the
bacteria.
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Vaccine design and
development
Foundation for the development
of a marketable vaccine for
periodontitis.
In developing a vaccine to
combat chronic periodontitis
we have targeted three bacteria
that are considered to be the
causative agents. These three
bacteria are Porphyromonas
gingivalis, Treponema denticola
and Tannerella forsythia.
Recently, we have shown in
periodontitis patients that the
level in two of these bacteria
P. gingivalis and T. denticola
in subgingival plaque (dental
plaque) can be used as a
predictive marker in the
progression of disease. Earlier
research by us and others has
indicated that of these three
major pathogens for chronic
periodontitis P. gingivalis can
be said to be the “ring leader”
as its presence in subgingival
plaque has been the most closely
associated with diseases onset
and progression. Based on the
research evidence we have
targeted the vaccine program of
the CRC to design vaccines firstly
to P. gingivalis and to use our
developed knowledge to identify,
design and test vaccines against
T. denticola and T. forsythia.
P. gingivalis targeted vaccine.
Our research in the CRC has
built on our previous knowledge
that a protein complex on the
surface of P. gingivalis consisting
of proteases (enzymes) and
adhesins termed the RgpA-Kgp
complex was a major virulence
factor for the bacterium and an
immune response targeting it
was able to provide protection
against the bacterium. Through
the CRC we were able to show
that a vaccine targeting this

virulence factor was able to
prevent P. gingivalis-induced
periodontitis in animals. We were
also able to identify the proteins
and sequences in the RgpA-Kgp
complex that the immune system
recognises and we were able to
elucidate which of these provide
the best level of protection
against the bacteria. Through
molecular biology techniques we
have been able to combine the
best protective elements we had
identified to produce a chimera
protein and this chimera protein
has been shown to give the best
protection and out perform our
gold standard vaccine control.
This new vaccine produces
antibodies that recognise all P.
gingivalis serotypes and induces
a strong antibody response in
outbred populations, which has
high efficacy significance for
human use. This new vaccine
has been patented and is now
part of a project and licensing
agreement between the CRC,
University of Melbourne, CSL Pty
Ltd and Sanofi Patsteur Ltd with
the aim of taking this vaccine to
clinical trials for commercialisation
as the first vaccine against
chronic periodontitis. As part of
the progress towards developing
a vaccine for clinical trials we
have developed a therapeutic
model that better reflects the
clinical situation in humans where
disease is already established.
This new model will enable us
to evaluate vaccine formulations
before testing in clinical trials.

T. denticola and T. forsythia
targeted vaccine.

Pharmaceutical
development

A major hurdle in developing
vaccines towards T. denticola
and T. forsythia has been related
to getting the bacteria to grow
consistently in the laboratory.
Spearheaded by Associate
Professor Stuart Dashper
conditions to grow these bacteria
successfully in culture has been
achieved and this advance
has lead to the identification
of surface proteins on both of
these bacteria that the immune
system recognises. From a large
set of immunoreactive proteins
we have targeted five proteins
from each bacteria. These 10
proteins are currently being made
recombinantly and by applying
the methods used in developing
a P. gingivalis vaccine we aim
to identify the components in
these periodontal pathogens that
provide protection. Thus a major
aim of this programs research
is to provide a foundation from
which we are able to design a
multi-pathogen vaccine which
will target all three bacteria that
are known to cause chronic
periodontitis.

Foundation for the development
of pharmaceuticals to treat and
prevent oral diseases.
The research into the
development of pharmaceuticals
to treat and prevent oral diseases
continues to be successful and
meet our research targets and
company expectations. Three
potential pharmaceuticals have
been identified each of which has
been patented.
The first pharmaceutical targets
the bacterial biofilm ‘dental
plaque’. The development of a
bacterial biofilm is critical point in
the development and progression
of chronic periodontitis. In
studying how a biofilm forms and
what genes are turned on or off
we have identified an enzyme
(fumarate reductase) that was
highly expressed in a P. gingivalis
biofilm. By using a well known
inhibitor of fumarate reductase
we have shown that biofilm
formation in severely reduced.
This is highly significant in the
control of chronic periodontitis as
without the formation of a biofilm
there will be a high likelihood
that disease can be arrested.
Furthermore, we have begun
in-vivo testing to evaluate its
potential as part of a mouth wash
in reducing biofilm development
and thus halt disease.
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The second pharmaceutical
targets the bacterial proteases.
We have had a longstanding
targeted approach to develop
specific inhibitors for the
enzymes of P. gingivalis, the
bacterial proteases known as
RgpA and Kgp which are known
to be major virulence factors
involved in disease on-set
and progression. Using phage
display technology we have
begun defining the substrate
specificity of these enzymes and
in particular Kgp. This approach
allows us to find what sequence
this enzyme prefers to digest,
we are then able to mimic
this sequence and chemically
alter it so that it inhibits the
enzyme. We hypothesize that
by inhibiting protease activity
we will either inhibit or reduce
disease. In another inhibitor
project we have been able to
identify components in milk that
are able to inhibit these bacteria
enzymes, in particular the RgpA
protease. The benefit of these
milk components is that they are
safe for human use and can be
incorporated into a wide variety
of applications.
The third pharmaceutical targets
the host immune response to
the bacteria. A major problem
with chronic periodontitis is
that the host’s immune system
responds in a way that aids
in disease development and
maintains the disease state.
This pharmaceutical targets a
particular immune response
chemical which means that it
is not available to the immune
system and to particular immune
cells. This means that the
detrimental host inflammatory
response is dampened. It is
hypothesized that by damping
the host’s inflammatory response
we will reduce the ability of the
bacteria to affect bone loss and
eventual tooth loss.

Novel diagnostics
Development of novel diagnostic
test for chronic periodontitis
The on-set and progression
of chronic periodontitis is
characterised by a build-up of
bacteria around the base of the
teeth resulting in dental plaque.
This dental plaque which is a
bacterial biofilm if not removed
produces an environment
whereby the main bacterial
pathogens (P. gingivalis, T.
denticola and T. forsythia) thrive
and cause disease. By examining
dental plaque and evaluating
patient levels of disease we
have been able to confirm that
P. gingivalis, T. denticola and T.
forsythia are important in disease
development and recently it
was shown that the level of two
of these bacteria P. gingivalis
and T. denticola in the dental
plaque could predict disease
progression. We know that when
the bacteria reach a threshold
level in dental plaque, disease is
initiated, this is typically before
there are measurable signs of
disease activity. By developing
a diagnostic that measures
bacterial levels in dental scrapes,
dentists will be able to identify the
sites in the mouth where disease
has started, and target their
treatment at these sites whilst
monitoring other tooth sites.
This will provide a substantial
improvement in treatment
and prevention of chronic
periodontitis.
In collaboration with CSL Limited
we have tested more than 50
monoclonal antibodies (MAbs) to
surface antigens of P. gingivalis.
In doing this we have been able
to isolate two MAbs one that
captures the antigen and one
that detects it. These antibodies
are able to detect numbers of

bacteria below the threshold at
which disease is initiated. This
is a major leap forward in the
development of a diagnostic as it
is critical to have distinct capture
and detecting MAbs. These
MAbs are now part of a research
project and negotiations for a
licensing agreement between
the CRC-OHS, The University
of Melbourne, CSL limited and
GC Corporation with the aim of
developing a diagnostic.

Looking towards the
future.
These three strands of Program
2 are highly complementary: the
diagnostic will allow the dental
practitioner to first diagnose
which tooth sites to treat, then
arrest disease short-term by
using one or a combination of the
pharmaceuticals and then use
the vaccine to provide long-term
protection against the disease.
These projects in program 2
are now being incorporated
into the new research that is
being structured in the new Oral
Health CRC. The continuation
of these complementary
research arms into the new Oral
Health CRC will aim to develop
commercial products that will
substantially improve treatment
and the prevention of chronic
periodontitis.

The research into
the development of
pharmaceuticals to treat
and prevent oral diseases
continues to be successful
and meet our research
targets and company
expectations.
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Program 3:
Nutraceutical
Development
Partners:
• The University of Melbourne
(Melbourne Dental School)
• GC Corporation
• Cadbury Enterprises Pte Ltd
• Meiji Dairies Corporation
Objective:
To develop novel remineralisation
and antimicrobial technologies
for the treatment of early tooth
decay and control of dental
plaque.
Program leaders: A/Professor
Stuart Dashper and Professor
Eric Reynolds
The Program 3 research and
development team continue to
produce results that deepen
our understanding of the
mechanisms and efficacy of the
Recaldent™ remineralisation
technology which is driving its
development and expansion into
new markets.
One of the main foci of recent
research was to investigate
new enzymes as alternatives
to the current enzyme used in
the production of Recaldent™;
the aim of this work was not
only to provide greater supply
security but also to identify
enzymes that could potentially
be used to produce CPP-ACP
with significant cost savings
and/or provide improvements
in the process. Two potential
alternative enzyme candidates
have so far been identified and
work is continuing to determine
the suitability of these enzymes
for CPP-ACP production,
including optimizing the
hydrolysis conditions, followed by

characterising and comparing the
resultant CPP-ACP products with
the current Recaldent™ product.
We have investigated the
interactions of the CPP-ACP
complexes with the salivary
proteins that coat the tooth
surfaces. Our studies reveal that
the interaction of the CPP-ACP
complexes with tooth mineral
is enhanced in the presence
of these salivary proteins. The
casein peptides that are the selfassembling peptide components
of the CPP-ACP complexes
also demonstrate an enhanced
affinity for the tooth mineral
that is mediated by the salivary
proteins. Casein antibodies have
been employed as a specific tool
for the identification of salivary
proteins on the tooth surface that
interact with the casein peptides.
This information is vital for the
understanding of the stability and
localization of Recaldent™ once
delivered to the oral cavity.
Recently we have shown using
confocal laser microscopy
and fluorescently-labelled
anti-CPP antibodies that CPP
were present inside CPP-ACP
remineralized enamel subsurface
lesions. This has improved our
understanding of the mechanism
of action of CPP-ACP
remineralization technologies
as both the complexes
and ions can penetrate the
lesion. Transmission electron
microscopy of demineralized
and CPP-ACFP remineralized
crystals of an enamel subsurface

lesion have shown demineralized
enamel crystals contained
numerous voids or central
defects whereas following
remineralization with CPPACFP these voids showed
substantial occlusion. The
diffraction patterns of this newly
formed mineral were consistent
with apatite confirming that
the Recaldent remineralization
technology deposits apatite
into the demineralized enamel.
An analysis of calcium
and phosphate binding
data for individual casein
phosphopeptides and by
mixtures of these peptides has
been performed. The data fit the
Henderson-Hasselbalch equation
over the pH range 4.0 to 8.0 with
pKa values ranging from about
5.1 for CPP-ACFP complexes
to 6.3 for ß-casein(1-25)-ACP
complexes. This information is
essential for the development of
a model of the remineralization
process. A range of calciumcontaining dental products were
tested to determine calcium,

phosphate and fluoride release.
Of the 21 products tested Tooth
Mousse Plus™ containing 10%
CPP-ACP and 900 ppm fluoride
had the highest water soluble
release of calcium, phosphate
and fluoride.
An in vitro study to determine
the remineralization potential
of a range of new acidic
chewing gums with or without
the addition of CPP-ACP was
commenced. Streptococcus
mutans is considered as one the
major causative agents of dental
caries and this bacterium exists
as part of dense polymicrobial
biofilms, dental plaque, on the
tooth surface. Using an in vitro
biofilm assay and confocal laser
scanning microscopy imaging we
have demonstrated that a novel
antibiofilm agent significantly
reduces the biomass of mature
biofilms. This agent could have
potential in the oral care field and
we are currently investigating
product development.

The Program 3 research and
development team continue
to produce results that
deepen our understanding
of the mechanisms and
efficacy of the Recaldent™
remineralisation technology
which is driving its
development and expansion
into new markets.
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Program 4:
Advanced Materials
and Technologies
Partners:
• The University of Melbourne
(Melbourne Dental School)
• GC Corporation
Objective:
To accelerate the development of
new and superior biocompatible
materials.
Program Leader: Professor
Michael Burrow and Professor
Eric Reynolds

Background
The two projects within Program
4 are improving understanding
of the mechanical properties of
tooth structure, and developing
advanced dental materials –
such as cements and resins and
dental implants that last longer,
assist with preservation of tooth
structure, and protect teeth from
further decay.
Traditional restorative materials
are not adhesive, and therefore
sound tooth structure needs
to be removed when placing
a restoration in order for the
material to be retained in
position. The advent of new
adhesive materials has enabled
dentists to be more conservative
of tooth structure, which
enhances the longevity of the
tooth. However, knowledge
about how to prepare tooth
cavities for optimum adhesion
and durability of new materials
is still being developed. Studies
within Project 4.3 are measuring
the clinical performance of new
adhesive restorative materials,
assessing the impact of dental
materials on the teeth and the

jaws, and gathering evidence
on the optimum use of new
materials.
Studies within Project 4.4 are
developing new restorative
materials containing CPP-ACP
and fluoride to protect tooth
surfaces surrounding restorations
from further caries. Products in
development include:
• Glass isonomer fissure
sealant containing CPP-ACP
designed to remineralise
tooth enamel surrounding
restorations.
• Glass ionomer cement
containing CPP-ACP and
fluoride to be used to
enhance remineralisation
of early caries lesions and
protect exposed tooth root
surfaces from the occurrence
of new caries lesions.
• Temporary luting cement
containing CPP-ACP that
can assist in protecting teeth
and reducing postoperative
sensitivity during the
preparation of teeth for the
fitting of crowns.

Progress and
Achievements
Biomechanical properties of teeth
and material interfaces
Although bonding of resin
composite to enamel is a
well-established procedure, it
can be altered by changing the
surface treatment. During the
year researchers in Program 4
continued to investigate the bond
strength of resin-based materials
to enamel and dentine.
One study investigated whether
variation in the hardness of
enamel would influence bond
strengths of self-etching priming
adhesives, as it is known that
enamel variations can affect
the bonding of this group of
materials. A negative correlation
was determined between the
Vickers hardness of enamel and
microshear bond strengths.
This was suggestive that enamel
hardness would not affect
the bond.
A further study was conducted
to determine a relationship
between fracture toughness of
resin composite filling materials
and bond strengths to enamel
and dentine. Two resin composite
filling materials, two nano-filled
hybrid composites were tested to
determine the fracture toughness
using a single-notched 4-point
bend test. A 2-step self-etching
priming was the adhesive used
for bonding to human enamel
and dentine. Both micro-tensile
and micro-shear bond test
methods were evaluated in this
study. One of the resin composite
filling materials had a significantly
higher fracture toughness. The
outcomes showed no significant
differences between the two
bond test methods for either
resin composite material. Bond
strengths were significantly

greater to enamel compared
with dentine. The composite with
the higher fracture toughness
showed a greater tensile bond
strength result on dentine. It
was concluded though, that
the fracture toughness of the
two tested composites did not
affect the bond strengths to
enamel or dentine. The final part
of materials testing in Program
4 was initially reported in the
previous report. The conclusions
of the study evaluating different
tooth preparation methods
(silicon carbide paper, mediumgrit diamond bur, Er,Cr:YSSG
laser, cross-cut steel bur and
round ceramic bur) on enamel
and dentine are as follows. The
microtensile bond strengths to
enamel varied depending on
the surface preparation method
used. However, no significant
difference was noted among the
preparation methods for bonding
to dentine. Laser ablation did
affect bond strengths significantly
in a negative manner.
The study investigating the
surface hardness and ion release
of several glass ionomer cement
materials exposed to an acidic
and near neutral pH solutions
is continuing. A further group
using a solution with a pH slightly
below neutral has also been
included to determine the affect
of ‘slightly’ acidic solutions. Fuji
VII containing CPP-ACP was
also tested.
The results of this study will
help show the surface softening
effect and the extent of the ion
release over a period of time in
environments of different pH.
Results have shown softening
occurs on exposure to acid in
the first few days after exposure
and then hardness stabilizes.
Little or no change in hardness is
observed for materials exposed
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to neutral solutions. Studies on
the release of ions from the glass
ionomer cements are continuing.
Addition of CPP-ACP to
proprietary dental cements
The first stage of adding
CPP-ACP to proprietary
glass-ionomer (GIC) cements
is completed. It was shown
that concentrations of CPPACP of approximately 3% were
able to inhibit demineralisation
of the tooth structure under
acid challenge. The outcomes
showed positive results for the
incorporation of the CPP-ACP
into the GIC high-fluoride
releasing material over the nonCPP-ACP containing GIC. This
work has completed Milestone 1:
Demonstration of GIC efficacy in
the laboratory.
The next stage of evaluation is
to determine the efficacy of the
GIC to remineralise early lesions,
which is the aim of Milestone 2:
Demonstration of GIC efficacy
in-situ. Due to the ethical
considerations of exposing
subjects to unnecessary risk
of dental caries, an in-situ
study has been replaced by a
laboratory-based artificial caries
model. The model is currently
being refined and will be used to
investigate the effect of artificial
dentine caries and the inhibitory
effects of a GIC containing
CPP-ACP. Another study is
being conducted to determine
if the addition of CPP-ACP to
the cement will increase the set
cement’s surface hardness.

The physical properties of glass
ionomer luting cement containing
CPP-ACP were found to be
similar to zinc oxide eugenol and
non eugonol temporary luting
cement relative to the changes in
the physical properties.
To comply with ISO requirements
for setting time and film thickness
the maximum concentration
for CPP-ACP which can be
incorporated into a conventional
and a resin modified glass
ionomer luting cement were
determined. However, for these
concentrations, the mean
compressive strength values
were still too high for a temporary
luting cement. This work is
continuing.

The two projects within Program 4 are improving
understanding of the mechanical properties
of tooth structure, and developing advanced
dental materials – such as cements and resins
and dental implants that last longer, assist with
preservation of tooth structure, and protect teeth
from further decay.

Work has been completed on
the effect of CPP-ACP addition
on the physical properties of
temporary luting cements.
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Program 5: Product
Development and
Clinical Trials
Research parties:
• The University of Melbourne
(Melbourne Dental School)
• GC Corporation
• Cadbury Enterprises Pte Ltd
• Various project parties
Objective:
To conduct industry-funded
multi-centred clinical trials that
support the research activities of
the CRC-OHS and its research
parties and that result in
technologies for the oral health
market that have proven clinical
trial performance.
Program Leader: Professor
Michael Morgan
Program 5 has successfully
completed a clinical trial of
Tooth Mousse (a topical crème
containing CPP-ACP) in patients
who had recently completed
treatment with fixed orthodontics.

activity using ICDAS II criteria.
Transitions between examinations
in severity/activity were coded
as progressing, regressing or
stable. Ninety-two percent
of lesions were assessed as
severity code 2 or 3. For these
lesions, 31% more had regressed
with Tooth Mousse than with
placebo (OR=2.3, P=0.04) at 12
weeks. Significantly more postorthodontic white spot lesions
regressed with Tooth Mousse
compared with a placebo over a
12-week period.
The CRC published a briefing
paper summarizing the study
and hosted a presentation of the
results to orthodontists and local
practitioners at the Australian
Dental Association (Victorian
Branch) in July 2008. Study
results were presented at the
ORCA congress in Groningen,
The Netherlands in June 2008
and at the IADR conference in
Toronto, Canada in July 2008.
A paper reporting the trial has
been accepted by Journal of
Dental Research.

Orthodontic patients have an
increased risk of white spot
lesion formation. A clinical trial
was conducted to test whether,
in a post-orthodontic population
using fluoride toothpastes and
receiving supervised fluoride
mouthrinses, more lesions would
regress in participants using
Tooth Mousse compared with a
placebo. Forty-five participants
(aged 12-18) with 408 white spot
lesions were recruited, with 23
participants randomized to Tooth
Mousse and 22 to placebo.
Product was applied twice-daily
after fluoride toothpaste use for
12 weeks. Clinical assessments
were performed at baseline, 4,
8 and 12 weeks. White spot
lesions were scored for severity/
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Research
collaborations
The oral health sector is a small,
specialist sector, encompassing
a limited number of companies,
research institutions and service
providers. The CRC-OHS
has established collaborative

relationships with companies and
organisations in Australia and
internationally that bring research
and commercialisation expertise
to the Centre, that position oral
health science within health
research more broadly, and that
share CRC-OHS skills. In addition,
the Centre carries out consultancy
work in the form of clinical trials

and oral health surveys for a
number of organisations and
companies.
The CRC-OHS places importance
on the World Health Organisation
initiative to strengthen research
capabilities in developing
countries. CRC-OHS staff provide
expertise in research design
and program administration and

participating in collaborative
research studies with several
international organisations as
outlined below.
In addition, the CRC engages
with numerous SMEs and other
organisations.

LARGE COMPANIES (EMPLOYING 200 OR MORE PERSONS)
CORE PARTICIPANTS

SUPPORTING
PARTICIPANTS

OTHER ORGANISATIONS ASSOCIATED WITH THE CRC-OHS

The University of Melbourne

Monash University

University of Melbourne Rural Health, Department of Health (Victoria)

CSL Limited

Dental Health Services Victoria

Cadbury Enterprises Pte Ltd (CEPL)

Royal Children’s Hospital of Melbourne

GC Corporation, Japan

University of New England
University of Sydney
University of Adelaide
University of Nagasaki, Japan
University of Tsurumi, Japan
Centre for Oral Health Strategy, NSW Health
University of Queensland

MEDIUM COMPANIES (EMPLOYING 20–199 PERSONS)
Nossal Institute for Global Health
Murdoch Children’s Research Institute
Australian Research Centre for Population Oral Health
Australian Dental Association
Institute for a Broadband-Enabled Society (IBES)
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INTERNATIONAL COLLABORATION
COUNTRY

COMPANY/RESEARCH ORGANISATION

NATURE OF COLLABORATION

Japan

GC Corporation

Core Participant

Singapore

CEPL

Core Participant

US

Cadbury Schweppes S&T

Part of CEPL – Core Participant

Japan

University of Nagasaki

Research collaboration

Japan

University of Tsurumi

Research collaboration

Japan

Tokyo Medical and Dental University

Research collaboration

Chile

University of Valparaiso, Faculty of Dentistry

Research collaboration

Chile

University Austral de Chile

Research collaboration

Chile

University of Talca

Research collaboration

Peru

University Cayetano Heredia

Consultancy

Canada

University of British Columbia

Research collaboration

Vietnam

National Institute of Odonto Stomatology

Research collaboration

UK

University of Dundee

Research collaboration

UK

Kings College, London

Research collaboration

Thailand

Ministry of Health

Research collaboration
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Commercialisation and Utilisation
Commercialisation
arrangements with
industry
The Centre’s commercialisation
arrangements with industry
follow clearly defined fields.
These are derived from the fields
defined for end-user intellectual
property rights in the CRC Centre
Agreement. The structure and
processes for commercialising
Centre IP are further provided
for in the Centre’s approved
Commercialisation Plan.
Technology within the CEPL Field
is licensed and returns a royalty
to the research party, Melbourne
University. Sublicensees of
this technology include Centre
Participant GC Corporation
of Japan and Meiji Diaries
Corporation. Colgate Palmolive
Company and GSK have also
licensed the technology for
evaluation studies.
Sanofi Pasteur Inc has
underwritten a multi-million
dollar program of research
for a periodontal vaccine in
the CRC through Australian
biotech company CSL Limited.
The Centre executed legal
agreements with CSL on 2
December 2009 under which
CSL and Sanofi have back
to back options to license
both the vaccine technology
and an antibiotic gel to treat
periodontal disease. The first
program to develop and validate
the concept of a therapeutic
vaccine for the treatment of
severe periodontal disease
commenced in December 2009.
A further program to investigate
the efficacy of the antibiotic
gel is under consideration.

The intellectual property to be
licensed includes both patents in
the CSL Field and Centre IP and
confidential proprietary Centre
know how.
The CRC has produced
monoclonal antibodies
for the production of a
chairside diagnostic for
Porphyromonas gingivalis that
will be commercialised by one
of our commercial parties, GC
Corporation with the supply
of the antibody by another of
our commercial partners, CSL.
Intellectual property in this project
falls within the CSL Field and will
be licensed to CRC participant
GC Corporation.
The CRC has previously
successfully completed the
evaluation of a novel glass
ionomer cement containing the
CPP-ACP complex in vitro. A
clinical trial is in the planning
stages with challenges relating
to the complexity of designing a
clinical trial to evaluate the CPPACP containing glass ionomer
cement, ethical considerations
and the logistics of establishing
a large enough sample size. The
proposed in-situ study has been
replaced by a laboratory-based
artificial caries model. The model
is currently being refined and will
be used to investigate the effect
of artificial dentine and root caries
and the inhibitory effects of a GIC
containing CPP-ACP.

New and improved
products and
processes
The new milk product, Milk de
Recaldent™, was launched
in Japan in April 2009. It is
being sold by the Japanese
dairy company Meiji Dairies
Corporation. This fortified
product contains 0.3% of a
calcium phosphate mineral
complex derived from cows’ milk
protein. Milk de Recaldent™ is
the first beverage to incorporate
the CPP-ACP complex. An in situ
study conducted by the Centre
demonstrated that the CPPACP-fortified milk was shown to
be effective in remineralisation
of enamel subsurface carious
lesions. Reports for the period
under review indicate that sales
of the Milk de Recaldent™
product have been promising
and the product has been well
received in the market. Further
detail is subject to confidentiality
agreements between the licensee
and sub-licensee.
Further improvements to the
Recaldent™ manufacturing
process were implemented
during the period. These have
related to reduction in processing
time and increased production
from the Scoresby facility. Also,
the CRC has conducted further
investigations of the enzyme
used in manufacture of the
CPP-ACP complex as the current
enzyme has been subjected to
changed regulatory requirements
and import restrictions. The
Centre has conducted tests on a
number of candidates identified
for further laboratory testing and
identified two candidate enzymes
that can be tested for suitability
for CPP-ACP products before
they can be incorporated into
manufacturing plant tests.

Uptake by industry
• The Centre’s expertise in
conducting clinical and in-situ
trials continues to be utilised
by a number of manufacturers
of foods, drinks and oral
health products. The Centre
undertook further studies
during the reporting period
to demonstrate the efficacy
of products incorporating
technology developed in
the Centre. These studies
used a range of devices and
documented methodologies
developed in the Centre to
ensure optimum scientific
results.
• Confidential proprietary know
how, described as the Mouse
Model, which has been
developed and documented
in the Centre, as been
included in agreements for
the development of a vaccine
and an antibiotic periodontal
gel.
• Licences of patented
technology for a vaccine and
periodontal gel have been
signed.
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Commercialisation
Outcomes and
Milestones
As previously reported, all
commercialisation and utilisation
milestones described in the
Commonwealth Agreement have
been met or surpassed.
At the end of the reporting
period, 15 patent families had
been filed and were maintained.
It was decided in consultation
with GC Corporation that
one family, the Bioactive
Delivery Device would not be
commercialised as the costs and
difficulty of protecting such an
invention would be prohibitive.
An invention described in
the Antibiofilm glycopeptides
provisional application was filed.
This invention falls within Centre
IP and relates to treatment or
prevention of oral conditions
including dental caries, gingivitis,
periodontitis and oral mucositis.
One further invention has been
identified and a provisional patent
application is under preparation.
The application will be filed after
the reporting period under review.
The CRC has developed
relationships with a number of
small to medium enterprises
and these will be significantly
expanded in the new Oral Health
CRC.

Intellectual
property
management
The Centre adheres to the
National Principals of IP
Management for Publicly
Funded Research. The Centre’s
approved Commercialisation Plan
describes the policies relating
to ownership, protection and
exploitation of IP. There are clear
Communication and Publication
policies and processes in place
to manage existing IP, identify
and protect new IP before
publication and acknowledge
inventors and authorship. Any
conflict of interest is managed
under clear agreements and
policies within the Centre
and within the employment
context of each participant. The
Commercialisation Plan provides
defined and agreed fields within
which parties have rights to IP
and how those rights will be
managed.
CRC-OHS Executive
Management together with
well-trained commerciallyfocused researchers can readily
identify IP within certain fields,
instigate protection of the IP,
and bring it to the attention of its
commercial parties as envisaged
in the Commercialisation Plan.
Once the commercial party
has expressed an interest in
the IP, licensing and royalty
arrangements are negotiated. If
the commercial party does not
express interest in adopting the
IP, it is available to be considered
for utilisation more widely.
Research remains focused on
and effort has been directed to
the development of IP that CRCOHS parties are able to utilise.
Included in the processes

designed to maximise the capture
of IP is the Centre’s Publications
Committee which scrutinises
and approves all publications
including presentations, posters,
abstracts, journal articles and
PhD theses. This process also
allows for the efficient capture of
information about all publications
for reporting purposes.
The CRC-OHS’s IP arrangements
have been structured to derive
the maximum national benefits
to Australia. Ownership of Centre
IP ownership remains with Oral
Health Australia Pty Ltd and
the beneficial rights vest in the
participants who subscribe to the
commitment to ensure that the
maximum commercial potential
can be achieved and returned
to Australia by communication
of the benefits of CRC-OHS
research, royalty streams and
availability of oral health products
incorporating CRC-OHS
technologies.

Patents filed
One provisional patent was
filed during the reporting period
and three further international
applications filed under the
Patent Cooperation Treaty.
Since the reporting date, a further
provisional patent application has
been prepared and will be filed
shortly.

For more information on IP
arrangements post CRC-OHS,
please refer to section 4.7
Transition Arrangements.

There are clear Communication
and Publication policies and
processes in place to manage
existing IP, identify and protect
new IP before publication and
acknowledge inventors and
authorship.
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PATENTS FILED, MAINTAINED AND GRANTED
CRC
COMMERCIAL
PARTY
INTERESTED

NUMBER

PATENT TITLE

DESCRIPTION

1

Antigenic complex for the diagnosis and
treatment of Porphyromonas gingivalis
infection

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

CSL Ltd

2

Stabilized calcium phosphate complexes

Program 3 – Improvement to the CPP-ACP complex

CEPL

3

Dental mineralization

Program 3 – Improvement to the CPP-ACP complex

CEPL

4

Ionic complexes

Program 3 – Improvement to the CPP-ACP complex

CEPL

5

Fluoride composition and methods for
dental mineralization

Program 3 – Improvement to the CPP-ACP complex

CEPL

6

Treponema denticola polypeptides useful
in the prevention of periodontal disease

Program 2 – identification of the site specific predictors of
periodontal disease useful in the development of a chairside diagnostic

CSL Ltd

7

Porphyromonas gingivalis polypeptides
useful in the prevention of periodontal
disease

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

CSL Limited

8

Immunology treatment for biofilms

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

CSL Limited

9

Biofilm treatment

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

Centre IP

10

Prevention, treatment and diagnosis of P.
ginvigalis infection

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

CSL Limited

11

Detection of Treponema infection

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

CSL Limited

12

Tanerella forsythia

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

CSL Limited

13

Periodontal disease treatment

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

CSL Limited

14

Protease inhibitory peptides

Program 2 – Relevant to development of vaccines,
diagnostics and pharmaceuticals for periodontal disease

CSL Limited

15

Antibiofilm glycopeptides

Relevant to treatment or prevention of oral
conditions including dental caries, gingivitis,
periodontitis and oral mucositis.

Centre IP
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Communication
strategy
Communication activities
during the year continued
to focus on highlighting
the relevance of CRCOHS research to dental
practitioners and consumers.
The CRC engages with
numerous SMEs to ensure
uptake of researching findings.
The CRC actively liaises with
both our industry partners,
but also directly with dental
professionals particularly through
the Continuing Professional
Development Program outlined
in the Education and Training
section of this report.

Website
The CRC-OHS website www.
crcoralhealthscience.org
continued to attract interest with
over 8,000 visits to the Centre’s
website during the reporting
period. A large proportion of
these visitors were consumers
searching for information on
the CRC-developed CPPACP technology (marketed as
Recaldent™) and Recaldent™containing products.
The multi-media content
including video-casts and
podcasts have proved popular
among website visitors, in
particular the videocast of
the impacts of a possible
periodontitus vaccine and the
podcast featuring the findings of
the clinical trial of Tooth Mousse
in post-orthodontic patients.

Media
During the reporting period, news
of the CRC-OHS appeared in
approximately 20 mainstream
media outlets, including the
following the Sydney Morning
Herald, the Age and ABC radio.
News stories of particular note
included announcement of
funding for the new Oral Health
CRC.
To assist engagement with
SME’s, the CRC communications
strategy places emphasis on
dental industry media. During the
reporting period, regular news
of the CRC appeared in dental
industry media including:
• Australian Dental Association
bulletin (national)
• Australian Dental Association
magazine (Victoria)
• Dental Practice Australasia
• Dental Practice Europe

Academic
publications
CRC-OHS staff and students
published 10 journal articles
and 1 book chapter during
the reporting period, bringing
the total number of academic
publications by the Centre to
174.

Communication activities during
the year continued to focus on
highlighting the relevance of
CRC-OHS research to dental
practitioners and consumers.

• Health Informatics Society of
Australia
• Dent-al, Melbourne Dental
School’s alumni magazine
• Bio-21 stakeholder newsletter
• Dental tribune international
The Centre’s internal electronic
newsletter, Toothsayer, continued
to be distributed to staff,
students, Board members,
participants and industry
members on a bi-monthly basis.
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End-user involvement and CRC
impact on end-users
END-USER INVOLVEMENT IN CRC ACTIVITIES
END-USER
NAME

RELATIONSHIP
WITH CRC

TYPE OF ACTIVITY AND ENDUSER LOCATION

NATURE / SCALE OF
BENEFITS TO END-USER

ACTUAL OR EXPECTED
BENEFIT TO END-USER

Cadbury
Enterprises
Pte Ltd
(CEPL)

Core participant

Collaborative research and
commercialisation.

Exclusive world-wide licence
to exploit and sub-licence
the CPP-ACP technology for
the life of the patents. The
Australian entity, Recaldent
Pty Ltd still manufacturers the
CPP-ACP technology. The
export market is growing as new
products are developed and
new sub-licensees are being
identified. (Projects 3.01, 3.02,
3.03, 3.04). Major productivity
gains have been made in
trial production processing
resulting in direct export income.
Significant scientific advances
in chemical formulation of the
CPP-ACP technology and also
manufacturing and processing
improvements have been made
during the 2008 financial year.

Development, manufacture and
distribution of food products
and non-alcoholic beverages
including products associated
with mouthwashes and breath
fresheners.

Exclusive licensee of the CPPACP technology and sublicensor to GC Corporation, Meiji
Dairies Corporation of Japan.
Collaborative research into fine
chemical production processing
and research and development
of oral care and food products for
oral health markets. Marketing to
potential sub-licensees.
Singapore, Scoresby,
Australia, US.

Clinical trials to support product
efficacy.
Scalable manufacturing processes
to improve productivity of capital
invested and labour.
A number of potential sublicences
have been identified and, following
finalisation, a number of clinical
trials of new oral care products
are anticipated to commence in
the 2009 financial year. Trials of
affordable delivery platforms are
also contemplated.
Market data is commercially
sensitive information.

CSL Limited

Core participant

Collaborative research and
commercialisation.
Development and manufacture
of vaccines and recombinant
proteins, diagnostics and plasma
products, immunotherapeutics
and immunoprophylactics.
Melbourne, Australia.

Exclusive licensee of P. gingivalis
antigen patents.

Development of vaccine
for periodontal disease has
progressed. Potential licencee
identified. Development of a chairside diagnostic for periodontal
disease – market potential
assessed.
Market data is commercially
sensitive information. This is
now proposed as a collaborative
development between the
University of Melbourne, CSL
Limited and GC Corporation.
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END-USER INVOLVEMENT IN CRC ACTIVITIES
END-USER
NAME

RELATIONSHIP
WITH CRC

TYPE OF ACTIVITY AND ENDUSER LOCATION

NATURE / SCALE OF
BENEFITS TO END-USER

ACTUAL OR EXPECTED
BENEFIT TO END-USER

GC
Corporation

Core Participant

Collaborative research and
commercialisation.

Sub-licensee of the CPP-ACP
technology. Purchaser of CPPACP from Recaldent Pty Ltd and
export of end product to world
markets including Australia.

Development of minimal
intervention professional-use oral
health devices and materials.

Development and manufacture of
oral care supplies and equipment
for dental professionals.
Tokyo, Japan.

Enhancement of current market in
oral care products, development
of differentiated product range
using CPP-ACP technology and
derivatives including CPP-ACP
with fluoride (marketed as Tooth
Mousse Plus).
A clinical trial in post-orthodontic
patients to support product efficacy
claims.
Development of marketable
diagnostic for periodontal disease.
Market data is commercially
sensitive information.

The
University of
Melbourne

Core Participant

Collaborative research and
commercialisation.
Research provider retaining rights
to use IP for further research
and education and scholastic
endeavours. Retains ownership
of technology and grants licences
to exploit and also considers joint
ownership of IP developed under
collaborative research projects
and licensing of that IP.

Enhancement of reputation as a
provider of world class education
and as an internationally
competitive research institution.

High calibre cohorts of staff
and students attracted which
reinforces reputation and academic
deliverables.

Facilitates academic
deliverables.

Improved research management.
Commercialisation opportunities.

Technology transfer.
Derives royalty income as
licensor of IP.

Licensor of Background IP.
Uses IP for contract research.
Undertakes clinical trials.
Melbourne, Australia.
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END-USER INVOLVEMENT IN CRC ACTIVITIES
END-USER
NAME

RELATIONSHIP
WITH CRC

TYPE OF ACTIVITY AND ENDUSER LOCATION

NATURE / SCALE OF
BENEFITS TO END-USER

ACTUAL OR EXPECTED
BENEFIT TO END-USER

Monash
University

Supporting
Participant

Collaborative research and
commercialisation.

Enhancement of reputation as a
provider of world class education
and as an internationally
competitive research institution.

High calibre cohorts of staff
and students attracted which
reinforces reputation and academic
deliverables.

Facilitates academic
deliverables.

Improved research management.

Research provider retaining rights
to use IP for further research
and education and scholastic
endeavours.
Monash also considers joint
ownership of IP developed under
collaborative research projects
and licensing of that IP.

Commercialisation opportunities.

Technology transfer.

Licensor of Background IP.
Melbourne, Australia.
Victorian
Department
of Health

Contracting
agency

Collaborative research.
Development of oral health policy
initiatives, survey coordinator and
administration.
Melbourne, Australia.

Improved oral health
demographic information
for policy development and
allocation of public funds.
Evidence-based health
promotion tools.
Targeted research efforts through
funding priorities.
Involvement in a review of the
regulation of the oral health
profession.

Dental
Health
Services
Victoria

Contracting
agency

Collaborative research.
Development of oral health policy
initiatives.

Improved oral health outcomes and
illness prevention in the context of
an aging Australian population.
Improved oral health and retention
of overall health for younger
generations of Australians.
Economic evaluation of oral
health intervention and treatment
programs.
Australia-wide review of the
regulation of the oral health
profession based on the Victorian
model.

Involvement in a review of the
regulation of the oral health
profession.

Australia-wide review of the
regulation of the oral health
profession based on the Victorian
model.

Clinical trial designed to provide
evidence-based health claims
and regulatory approvals for
functional food product.

Enhancement of current market in
functional food products.

Melbourne, Australia.
SME

Contractor

Contracted research.
Development of functional foods
and related health initiatives.
Japan, Australia.

Establish a new market through
development of an innovative
functional food product.

Development of differentiated
product range using CPP-ACP
technology.
Market data is commercially
sensitive information.
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Education and Training
CRC-OHS Graduates

37

Continuing Professional Development Program

37

Education and Training
CRC-OHS
Graduates
A total of 31 students carried
out their research in the CRCOHS over reporting period,
with eight of these students
graduating. This included two
PhD completions, three students
completing a Doctor of Clinical
Dentistry and three completing
their Honours studies.

04/05

05/06

06/07

07/08

08/09

09/10

TOTAL

4

5

5

2

16

7

4

3

3

23

Doctor of Clinical Dentistry

1

1

1

3

6

Master of Dental Science

2

PhDs
Bachelor Science, Honours

Total graduations

1

1

5

5

14

2
10

9

Since the CRC’s inception in
2004/05, a total of 16 PhD
students have graduated
from the centre, exceeding
the estimate outlined in the
Commonwealth Agreement of 15
PhD students enrolled.

All students studying in the
Centre had the opportunity
to participate in seminars and
workshops to gain and refine
research presentation skills.

All students studying in the
Centre had the opportunity
to participate in seminars and
workshops to gain and refine
research presentation skills.
During the reporting period
11 students received funding
assistance to present their
research at conferences and
symposia.
A number of students have direct
contact with industry through
their research projects. Of
particular note is the collaboration
with Colgate-Palmolive who
contribute to the Melbourne
Dental School’s Bachelor of Oral
Health Program and Bachelor of

8

47

Dental Science Program, both
major courses from which the
CRC-OHS recruits postgraduate
students.

Continuing
Professional
Development
Program
The Continuing Professional
Development (CDP) Program
offered 23 courses during
the reporting period to dental
professionals through an
agreement between the
Australian Dental Association, the
University of Melbourne Dental
School, and the CRC for Oral
Health Science.
Courses are designed to bring
the latest clinical and scientific
oral health knowledge to dental
practitioners.
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RESEARCH STUDENTS ENROLLED 1 JULY 2009 – 31 DECEMBER 2009
PRIMARY
SUPERVISOR

STATUS

The University of
Melbourne

Dr Ivan Darby

Completed

Identification of proteins from
Porphyromonas gingivalis, Tannerella
forsythia, Treponema denticola and
Fusobacterium nucleatum involved in
polymicrobial biofilm formation

The University of
Melbourne

Dr Paul Veith

Continuing

Doctor of
Philosophy

The influence of tooth surface
characteristics on adhesion to enamel
and dentine

The University of
Melbourne

Prof Martin Tyas

Completed

Dr Asmaa AlKhatib

Doctor of
Clinical
Dentistry

An in vitro investigation of the effect of
bleaching agents and Tooth Mousse
on the hardness of human enamel

The University of
Melbourne

Dr David Manton

Completed

Dr Bin Saion Md
Nafis Badrun

Doctor of
Clinical
Dentistry

A laboratory based investigation
on the effects of Kappacin™ and
KappaZinc™ on acid production of
Streptococcus mutans

The University of
Melbourne

A/Professor
Stuart Dashper

Continuing

Dr Felicity
Crombie

Doctor of
Philosophy

Quantification and remineralisation of
molar incisor hypomineralisation

The University of
Melbourne

Dr David Manton

Continuing

Rebecca
Fitzpatrick

Doctor of
Philosophy

The response of host cells to
Porphyromonas gingivalis in
periodontal disease

Monash University

Prof Rob Pike

Continuing

Shao Bing Fong

Doctor of
Philosophy

Characterisation of Tannerella
forsythia glycolipids and how they
activate the immune system

The University of
Melbourne

Dr Neil O’BrienSimpson

Continuing

Dr Elmira Habibi

Master of
Dental Science

Socio-demographic backgrounds,
career decisions and use of internet
and information technology of
Australian and New Zealand oral
health professions students

The University of
Melbourne

Prof Mike Morgan

Continuing

Dr Matthew
Hopcraft

Doctor of
Philosophy

Oral health and dental service
provision for residents of Victorian
nursing homes

The University of
Melbourne

Prof Mike Morgan

Continuing

Roselind Lam

Doctor of
Philosophy

The role of macrophages in
Porphyromonas gingivalis induced
murine peridontitis

The University of
Melbourne

Dr Neil O’BrienSimpson

Continuing

STUDENT

DEGREE

THESIS TITLE

LOCATION

Dr Reem AbdelHafez

Doctor of
Clinical
Dentistry

The therapeutic value of CPPACP and Potassium Nitrate in
the management of dentine
hypersensitivity following periodontal
treatment

Dr Zamirah
Zainal Abidin

Doctor of
Philosophy

Dr Olabisi
Adebayo

Prof Rodrigo
Marino
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RESEARCH STUDENTS ENROLLED 1 JULY 2009 – 31 DECEMBER 2009
STUDENT

DEGREE

THESIS TITLE

LOCATION

PRIMARY
SUPERVISOR

Dr David Manton

Doctor of
Philosophy

An investigation into the
remineralisation of fluorotic and white
spot lesions of dental enamel with
casein phosphopeptide-amorphous
calcium phosphate

The University of
Melbourne

Prof Eric
Reynolds

Continuing

Dr Roslyn Mayne

Doctor of
Clinical
Dentistry

Enamel damage during orthodontic
cement removal from demineralised
enamel

The University of
Melbourne

Prof Eric
Reynolds

Completed

Dr Aghareed
Mohammed

Doctor of
Philosophy

Molar incisor hypomineralisation:
prevalence, severity, aetiology among
7–9 yo primary school children in a
low-fluoridated area in Iraq.

The University of
Melbourne

Prof Mike Morgan

Continuing

Nor Azlan Nor
Muhammad

Doctor of
Philosophy

Integration of genomic, transcriptomic
and metabolomic profiles of oral
bacteria

The University of
Melbourne

A/Prof Stuart
Dashper

Continuing

Helen
Myroforidis

Doctor of
Philosophy

Mode of interaction of salivary
components with calcium phosphate
nanocomplexes

The University of
Melbourne

Prof Eric
Reynolds

Continuing

Dr Mihiri
Narayan

Master of
Dental Science

Evaluation of oral health care training
for carers in residential aged care
facilities

The University of
Melbourne

Prof Mike Morgan
and Dr Matt
Hopcraft

Continuing

Dr Luan Ngo

Doctor of
Philosophy

Development of a site specific assay
for the prediction of periodontal
disease progression

The University of
Melbourne

Prof Eric
Reynolds

Continuing

Rebecca Orth

Doctor of
Philosophy

Microbial interactions in the chronic
periodontal disease

The University of
Melbourne

A/Prof Stuart
Dashper

Continuing

James Pyke

Doctor of
Philosophy

Coexistence processes of pathogenic
bacteria that cause chronic
periodontitis at the metabolome level

The University of
Melbourne

A/Prof Stuart
Dashper

Continuing

Stephanie Quek

Bachelor of
Science,
Honours

Antimicrobial effects of magainin II and
its analogues against oral bacteria

The University of
Melbourne

Dr Neil O’BrienSimpson

Completed

Dr Sanjiv
Ratneser

Doctor of
Clinical
Dentistry

Effect of different orthodontic cement
removal techniques on sound,
demineralised and remineralised
enamel

The University of
Melbourne

Prof Michael
Woods

Completed

Dr John Rogers

Doctor of
Philosophy

Preventable dental hospitalisations in
Victoria, 1997–98 to 2007–08

The University of
Melbourne

Prof Mike Morgan

Continuing

STATUS
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RESEARCH STUDENTS ENROLLED 1 JULY 2009 – 31 DECEMBER 2009
STUDENT

DEGREE

THESIS TITLE

LOCATION

PRIMARY
SUPERVISOR

Kheng Tan

Doctor of
Philosophy

Characterization of gene expression
in Porphyromonas gingivalis and
Treponema denticola when grown in
co-culture

The University of
Melbourne

Dr Christine
Seers

Continuing

Leanne Taylor

Doctor of
Philosophy

Expression and characterization of the
recombinant adhesion kgpA

The University of
Melbourne

Dr Christine
Seers

Continuing

Elena Toh

Doctor of
Philosophy

Identification of novel bioactive
peptides isolated from milk using
hydrolysis by trypsin

The University of
Melbourne

Dr Laila Huq

Continuing

Wei Hong Toh

Bachelor of
Science,
Honours

Characterisation of a novel regulatory
protein of Porphyromonas gingivalis

The University of
Melbourne

Dr Christine
Seers

Continuing

David Wong

Doctor of
Philosophy

The role of protease activated
receptors in periodontal disease

The University of
Melbourne

Prof Eleanor
Mackie

Continuing

Qiaohui Yang

Doctor of
Philosophy

Investigation of a novel secretion
system in Porphyromonas gingivalis
responsible for cell surface
presentation of virulence factors using
electron microscopy

The University of
Melbourne

Dr Yu-Yen Chen

Continuing

Yah Teng Yeoh

Bachelor
Science,
Honours

Chemotaxis and Treponema
denticola

The University of
Melbourne

Dr Christine
Seers

Completed

Tang Yongqing

Bachelor of
Biomedical
Science,
Honours

The specificity of the lysine-gingipain
(Kgp) protease of Porphyromonas
gingivalis

Monash University

Prof Rob Pike

Completed

STATUS

A total of 31 students carried out
their research in the CRC-OHS
during the reporting period.
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Transition Arrangements
Background
The consortium of parties
from the original CRC for Oral
Health Science, together with
new industry parties Murray
Goulburn Cooperative Company
and Colgate Palmolive Pty Ltd
and new research provider the
University of Queensland have
agreed to establish a new CRC
following their successful round
11 bid to extend the CRC OHS.
Centre Participants1, CEPL, CSL,
GC Australasia Dental Pty Ltd
and the University of Melbourne
established a management
company, Oral Health CRC Ltd
(the Company) on 17 December
2009. The Company is a public
company limited by guarantee of
the members. At a meeting of the
directors of the Company on 17
December 2009, the Company
was authorised to enter into
the Commonwealth Funding
Agreement (CFA). The CFA was
signed on 4 February 2010. It
provides for the commitments
of the consortium including the
research activities and funding by
parties and the Commonwealth
grant to be made available for the
Activities.
The new CRC, the Oral Health
CRC, was established with effect
from 1 January 2010 by the
Centre Participants entering into
a new Participants Agreement
which was signed on 31 May
2010. In addition, the Centre
participants have authorised
the new CRC management
company, Oral Health CRC Ltd,
to enter into Project Participant
Agreements with each of the
Project participants; Colgate
Palmolive Pty Ltd, Monash
University and the University
of Queensland. The Centre
1 Murray Goulburn became a member
of the management company on 27
August 2010.

Participants and Oral Health
CRC Ltd have also entered into
a Managers Agreement which
prescribes the authority of the
Company emanating from the
Centre Participants and its
appointment as the manager of
the new CRC.
A Windup and Transition Deed
for the CRC-OHS was signed by
all participants on 31 May 2010.
The Deed provides for the wind
up of the original CRC and the
transition of continuing research
activities, related agreements
and unexpended participant
funds. The Deed also provides
for arrangements relating to
the management of the original
CRC’s Centre IP.

Original CRC Centre
IP and Confidential
Information
The CRC-OHS has developed
significant Centre IP and Centre
Confidential Information including
15 patent families, know how,
copyright and other IP. The
parties have agreed that the
original Centre IP will continue
to be owned by the original
trustee company and commercial
agent, Oral Health Australia Pty
Ltd (OHA). OHA will therefore
continue to hold the original
CRC’s Centre IP on trust for the
relevant beneficial owners.
The parties have also
acknowledged that the trustee
company Oral Health Australia
Pty Ltd has entered into the
Commercialisation Agreement
with CSL under which CSL is
granted certain rights including
options to license certain original
Centre IP and Centre Confidential
Information.

Activities were terminated.
Original Centre IP and
Confidential Information have
been licensed by each original
Centre Party and OHA to the
each new Centre Participants
for the purposes of the new
Activities in the new CRC other
than Commercialisation.
It is agreed that Original Centre
IP and Confidential Information
will be licensed by the beneficial
owners to facilitate the
commercialisation of new Centre
IP and Confidential Information.
This can be through OHA or
the new Centre Participant
that will commercialise relevant
new Centre IP or Confidential
Information.
The Deed also makes
provision for the allocation
of benefits derived from the
commercialisation of any new
Centre IP that incorporates old
Centre IP.
As all participants of the CRCOHS are also participants in
the new Oral Health CRC, the
parties agreed that the Oral
Health CRC’s CEO is responsible
for applying for, maintaining
and prosecuting any patent or
any other from of IP protection
associated with the original
Centre IP (except the CSL
licensed IP).

Transition of
continuing research
activities
Under the terms of the Deed,
specific continuing CRC-OHS
agreements were amended as
appropriate so that the activity
conducted under the continuing
agreement could be conducted
as part of the new Oral Health
CRC. These agreements include:
(i)

an in situ study on
remineralisation

(ii) the vaccine project
(iii) oral health informatics
studies;
(iv) some work on early
diagnostic tools including
development of a chair side
diagnostic for periodontal
disease;
(v) some work on optimisation
of production processes
for the purification and
production of bioactive
peptides and proteins;
(vi) design and development of
some oral care products,
functional foods and dental
professional products;
(vii) development of noninvasive minimal intervention
strategies;
(viii) investigation of the
biomechanical properties
of teeth and restorative
materials; and
(ix) activities conducted by
students in receipt of
stipends and consumables
budgets as part of the Old
Centre’s education program.

Licenses of old Centre
Background IP for the CRC-OHS
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Transfer of
unexpended funds
The Commonwealth has
approved the transfer of
unexpended Commonwealth
funds of $2,034m from the
CRC-OHS to the Oral Health
CRC on condition that the
unexpended funds are to be
used for the Activities specified in
the new Commonwealth Funding
Agreement, that the cash carried
forward is reported in accordance
with the requirements of the
Quarterly Payments Guidelines
(as may be amended from time
to time) and that the Centre
provides a statement to the
General Manager of the CRC
Branch stating how the carry
over Commonwealth funds
will be applied to the Activities,
including the years in which this
is scheduled to occur.

Records and
confidential
information
The parties (including new CRC
parties) have agreed that all
original CRC records including
board minutes, data bases
of students, publications and
financial records will be archived
by the University of Melbourne
and stored at the Melbourne
Dental School and in accordance
with its usual procedures.
The parties have entered into
appropriate agreements relating
to the custody, availability
and security of all CRC-OHS
confidential information and
related records.

The Windup and Transition Deed
also deals with the transfer of
unexpended participants’ funds
which are to be applied to the
continuing activities and any new
Activities in accordance with the
approved budget.

The Centre Participants and Oral Health CRC Ltd
have also entered into a Managers Agreement
which prescribes the authority of the Company
emanating from the Centre Participants and its
appointment as the manager of the new CRC.
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Glossary of Terms

ADA

Australian Dental Association

ADRF

Australian Dental Research Foundation

CIHR

Canadian Institute for Health Research

caries

Tooth decay

casein phosphopeptideamorphous calcium phosphate
(CPP-ACP)

The peptide complex derived from cows’ milk which has been shown to replace minerals lost in the tooth
decay process (marketed as Recaldent™)

CPP-ACP

Casein phosphopeptide – amorphous calcium phosphate (marketed as Recaldent™)

CRC

Cooperative Research Centre

demineralisation

The weakening of tooth structure through the loss of minerals

dental plaque

A biofilm of bacteria which builds up on teeth and can lead to dental caries or periodontitis if not removed
regularly

dentine

The part of the tooth beneath the enamel and surrounding the pulp chamber and root canals

DHS

Victorian Department of Health (formerly the Department of Human Services (Victoria)

DHSV

Dental Health Services Victoria

GIC

Glass Ionomer Cement

gingival crevicular fluid

The fluid in the periodontal pockets around teeth

in-situ studies

Studies conducted on samples of human tissue that have been placed in another human, situated near the
natural tissue.

ISO

International Organisation for Standardisation

IP

Intellectual property

KAPPACINTM

An antimicrobial peptide derived from milk protein

KappaZinc

An antimicrobial complex of KAPPACINTM and zinc

mSBS

Microshear bond strength

NH&MRC

National Health and Medical Research Council

NIH

National Institutes of Health (United States of America)

nutraceutical

A substance that is a food or part of a food which provides health or medical benefits

periodontitis

Advanced disease of the supporting structure of the tooth, characterised by inflammation/infection,
discomfort in the gums and loosening of the teeth

RecaldentTM

An anticariogenic technology containing CPP-ACP

remineralisation

The strengthening of tooth structure by incorporation of calcium, phosphate and/or fluoride

sub-gingival plaque

Plaque from below the gum line

TM
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Attachment A Refereed Journal Article

AUTHOR/S

YEAR

TITLE

JOURNAL

VOL

NUMBER

PAGES

Adebayo OA, Burrow MF, Tyas MJ.

2009

An SEM evaluation of conditioned and
bonded enamel following carbamide
peroxide bleaching and casein
phosphopeptide-amorphous calcium
phosphate (CPP-ACP) treatment

Journal of
Dentistry

37

Bailey DL, Adams GG, Tsao CE,
Hyslop A, Escobar K, Manton DJ,
Reynolds EC, Morgan MV

2009

Regression of post-orthodontic white spot
lesions by Tooth Mousse

Journal
of Dental
Research

88

12

1148–
1153

Beckham SA, Boyd SE, Reynolds
S, Willis C, Johnstone M, Mika
A, Simerská P, Wijeyewickrema
LC, Smith AI, Kemp DJ, Pike RN,
Fischer K.

2009

Characterization of a serine protease
homologous to house dust mite group 3
allergens from the scabies mite Sarcoptes
scabiei.

Journal of
Biological
Chemistry

4

284

34413–
22

Burrow MF, Banomyong D,
Harnirattisai C, Messer HH.

2009

Development of a rural outplacement
programme for dental undergraduates:
students’ perceptions

European
Journal
of Dental
Education

13

233–239

Byrne S, Dashper S, Darby I,
Adams G, Hoffman B, Reynolds E

2009

Progression of chronic periodontitis
can be predicted by the levels of
Porphyromonas gingivalis and Treponema
denticola in subginigival plaque

Oral
Microbiology
Immunology

24

469–477

Cai F, Shen P, Walker GD,
Reynolds C, Yuan Y, Reynolds EC

2009

Remineralisation of enamel subsurface
lesions by chewing gum with added
calcium

Journal of
Dentistry

37

763–768

Calache H, Shaw J, Groves V,
Marino R, Morgan M, Gussy M,
Satur J

2009

The Capacity of Dental Therapists to
Provide Direct Restorative Care to Adults

Australian and
New Zealand
Journal of
Public Health

33

5

424–429

Campain A, Marino R, Wright FAC,
Harrison D, Bailey D, Morgan M

2009

The impact of changing dental needs on
cost saving from fluoridation

Australian and
New Zealand
Journal of
Public Health

55

1

37–44

Chang M, Hamilton JA, Scholz
GM, Masendycz P, Macaulay SL,
Elsegood CL.

2009

Phosphatidylinostitol-3 kinase and
phospholipase C enhance CSF-1dependent macrophage survival by
controlling glucose uptake.

Cellular
Signalling

21

Cochrane N, Cai F, Yuan Y,
Reynolds E

2009

Erosive potential of beverages sold in
Australian schools

Australian
Dental Journal

54

De Nardo D, De Nardo CM,
Nguyen T, Hamilton JA, Scholz GM.

2009

Signaling crosstalk during sequential
TLR4 and TLR9 activation amplifies
the inflammatory response of mouse
macrophages.

Journal of
Immunology

183

297–306

1361–
1369

3

238–244

81108118
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AUTHOR/S

YEAR

TITLE

JOURNAL

VOL

NUMBER

PAGES

Elsegood CL, Chang M, Jessup W,
Scholz GM, Hamilton JA.

2009

Glucose metabolism is required for
oxidized LDL-induced macrophage
survival: role of PI3K and Bcl-2 family
proteins.

Arteriosclerosis,
Thrombosis,
and Vascular

29

12831289

Biology

Fitzpatrick RE, Campbell PD,
Sivagurunathan S, Pagel CN,
Potempa J, Mackie EJ, Pike RN.

2009

The gingipains from Porphyromonas
gingivalis do not directly induce osteoclast
differentiation in primary mouse bone
marrow cultures.

Journal of
Periodontal
Research

44

565-567

Fleetwood AJ, Dinh H, Cook AD,
Hertzog PJ, Hamilton JA.

2009

GM-CSF- and M-CSF-dependent
macrophage phenotypes display
differential dependence on type I
interferon signaling.

Journal of
Leukocyte
Biology

86

411-421

Hopcraft MS, Yapp KE, Mahoney
G, Morgan MV

2009

Dental caries experience in young
Australian Army recruits 2008

Australian
Dental Journal

54

316 –
322

Jainaen A, Palamara JE, Messer
HH.

2009

Effect of dentinal tubules and resin-based
endodontic sealers on fracture properties
of root dentin

Dent Materials

25

73 – 81

Kitsako Y, Burrow MF, Huq LN,
Stacey MA, Reynolds EC, Tagami J

2009

A simplified quantitative test – adapted
Checkbuf test – for resting saliva buffering
capacity compared with a standard test

Oral Surgery
Oral Medicine
Oral Pathology
Oral
Radiology and
Endodontics

108

551-556

Lacey DC, De Kok B, Clanchy FI,
Bailey MJ, Speed K, Haynes D,
Graves SE, Hamilton JA.

2009

Low dose metal particles can induce
monocyte/macrophage survival.

Journal of
Orthopaedic
Research

27

14811486

Marino R, Minichiello V, MacEntee
M

2009

Understanding Oral Health Beliefs and
Practices among Cantonese speaking
older Australians

Australasian
Journal on
Ageing

29

Mount GJ, Tyas MJ, Ferracane JL,
Nicholson JW, Berg JH, Simonsen
RJ, Ngo HC

2009

A revised classification for direct toothcolored restorative materials

Quintessence
International

40

691-697

Murray-Rust TA, Kerr FK, Thomas
AR, Wu T, Yongqing T, Ong PC,
Quinsey NS, Whisstock JC,
Wagenaar-Bos IC, Freeman C,
Pike RN.

2009

Modulation of the proteolytic activity of the
complement protease C1s by polyanions:
implications for polyanion-mediated
acceleration of interaction between C1s
and SERPING1.

The
Biochemical
Journal

422

295-303

Ng NM, Quinsey NS, Matthews AY,
Kaiserman D, Wijeyewickrema LC,
Bird PI, Thompson PE, Pike RN.

2009

The effects of exosite occupancy on the
substrate specificity of thrombin.

Archives of
Biochemistry
and
Biophysics.

489

48-54

1

21-26
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AUTHOR/S

YEAR

TITLE

JOURNAL

VOL

NUMBER

PAGES

Reynolds E

2009

Casein phosphopeptide-amorphous
calcium phosphate: the scientific
evidence

Advanced
Dental
Research

21

1

25-29

Shimada Y, Ichinose S, Sadr A,
Burrow MF, Tagami J

2009

Localization of matrix metalloproteinases
(MMPs-2, 8, 9 and 20) in normal and
carious dentine.

Australian
Dental Journal

54

347-354

Taha NA, Palamara JE, Messer HH

2009

Cuspal deflection, strain and
microleakage of endodontically treated
premolar teeth restored with direct resin
composites.

Journal of
Dentistry

37

724-730

Thong YL, Messer HH, Zain RB,
Saw LH, Yoong LT.

2009

Intracanal bisphosphonate does not inhibit
replacement resorption associated with
delayed replantation of monkey incisors.

Dental
Traumatology

25

386-393

Tyas MJ

2009

Commentary. Prevalence of carious
and non-carious cervical lesions in
archaeological populations from North
America and Europe

Journal of
Esthetic and
Restorative
Dentistry

21

335

Veith PD, Dasher SG, O’BrienSimpson NM, Paolini RA, Orth R,
Walsh KA, Reynolds EC

2009

Major proteins and antigens of Treponema
denticola

Biochimica
et Biophysica
Acta.

1794

14211432

Veith PD, O’Brien-Simpson NM,
Tan Y, Djatmiko DC, Dashper SG,
Reynolds EC

2009

Outer membrane proteome and antigens
of Tannerella forsythia

Journal of
Proteome
Research

8

42794292

Walker G, Cai F, Peiyan S, Bailey D,
Yuan Y, Cochrane N, Reynolds C,
Reynolds E

2009

Consumption of milk with added casein
phosphopeptide-amorphous calcium
phosphate remineralises enamel
subsurface lesions in situ

Australian
Dental Journal

54

3

245-249

Wong, D, Vivian T, Lam R, Walsh
K, Tatarczuch L, Pagel C, Reynolds
E, O’Brien-Simpson N, Mackie E,
Pike R

2009

Protease-activated receptor-2 has pivotal
roles in cellular mechanisms involved in
periodontal disease

Journal of
Experimental
Medicine

78

2

629-638
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