
Annual Report 
2016-17

Advancing the prevention, diagnosis,  
treatment and management of oral diseases.

7 oral health products  
selling globally  



ANNUAL REPORT 2016-2017 ORAL HEALTH CRC    2 

Our challenge
Oral diseases are among the most prevalent diseases 
in the Australian community. They include dental 
decay (caries), periodontal disease (disease of the 
gum tissue) and oral cancer.

Almost 60% of 14-year-olds in Australia have had 
decay in their permanent teeth. Moderate to severe 
forms of periodontal disease affect one in three 
adults. More than 60,000 Australians are hospitalised 
each year for preventable oral health conditions.

The cost to the Australian economy of oral diseases is 
$8.7 billion a year (Australian Institute of Health and 
Welfare).

A growing body of evidence links oral disease 
to other health conditions including diabetes, 
cardiovascular diseases, kidney disease, metabolic 
syndrome, obesity, pre-term and low-weight 
births, Alzheimer’s Disease, respiratory diseases, 
inflammatory diseases and some cancers.

Our work
 Researching, developing and commercialising 

novel professional dental products to improve 
the prevention, early diagnosis and treatment of 
oral diseases.

 Researching, developing and commercialising 
tooth-friendly functional foods and beverages 
to reduce erosion of tooth enamel and assist in 
preventing dental caries.

 Increasing understanding of oral health problems 
in the Australian community, particularly within 
vulnerable population groups including children, 
the elderly, and rural and Aboriginal and Torres 
Straits Islander communities.

 Researching biological and epidemiological 
links between oral disease and diabetes, 
cardiovascular disease, kidney disease, arthritis 
and certain cancers.

 Partnering with dental service providers to 
research and develop evidence-based clinical 
protocols and models of care, and to build the 
research capacity of oral health practitioners.

THE ORAL HEALTH CRC BRINGS TOGETHER 
WORLD-CLASS SCIENTIFIC AND CLINICAL 
RESEARCH TEAMS WITH AUSTRALIAN AND 
GLOBAL MANUFACTURERS, MARKETERS AND 
DISTRIBUTORS TO ADDRESS THE ECONOMIC 
AND SOCIAL BURDEN OF ORAL DISEASE.
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CHAIRMAN’S MESSAGE  
The past 12 months have brought important 
recognition – both nationally and internationally  
– of the Oral Health CRC’s achievements.

In December 2016 the Centre’s evidence, gathered 
over 15 years of research, on a vaccine for chronic 
periodontitis was published in the esteemed Nature 
journal NPJ Vaccines and generated interest from 
mainstream and scientific media around the world.

In May 2017 the Centre hosted the 3rd international 
conference on Porphyromonas gingivalis and related 
species: PgMelbourne2017 in association with the ADA’s 
37th Australian Dental Congress. The Pg conference 
presented the world’s leading scientists on the oral 
pathogen and its role in a range of health conditions 
and was a great success scientifically and socially. 

More recently, Laureate Professor Eric Reynolds was 
awarded the Prime Minister’s Prize for Innovation 
in October 2017, in recognition of his outstanding 
achievement in the translation of scientific discovery 
into globally successful oral health products. The CRC 
Board congratulates Eric on this well-deserved accolade.

With one remaining year of funding for the CRC,  
the Board is preparing for a transition to a potential new 
Centre for Oral Health Research that will build on the 
projects and relationships established in the CRC.  

I look forward to working with Board members and 
partners in establishing a new entity that will continue 
to deliver excellence in dental research.

Dr Neil Hewson

CEO’S OVERVIEW  
2016-17 has been a particularly exciting and rewarding 
year for the Oral Health CRC which cemented our place 
as a truly international research centre.

I was honoured to host the 3rd international conference 
on Porphyromonas gingivalis and other species in 
Melbourne with co-convenors Professor Koji Nakayama 
of Nagasaki University and Professor Mike Curtis of Kings 
College London.  This conference brought together 
scientists from Hong Kong, Japan, UK, USA, Poland and 
China and the quality of presentations and discussion 
was exciting and inspiring.

A fourth product has now been commercialised  
within the life of this current CRC with the launch of  
MI Paste®ONE, a remineralising treatment in a 
toothpaste formulation, manufactured in the USA 
incorporating RecaldentTM produced in Victoria and 
selling initially in the USA. 

A product development team drawing key staff 
from The University of Melbourne and industry 
participant CSL Ltd is working towards the clinical 
trial of a therapeutic vaccine for Chronic Periodontitis. 
Our exciting findings on the benefits of stannous 
fluoride and the prebiotic effects of our remineralising 
technology CPP-ACP show significant commercial 
promise.

I am very pleased to have the ongoing support of 
our industry participants to continue our research 
partnerships beyond June 2018.  Our transition and  
wind up planning is on track, with a total of 355 
milestones, 89% having been met at 30 June 2017. 

I thank our research partners, Board members and staff 
for their contributions this year.

Laureate Professor Eric Reynolds AO
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OVERVIEW 2016-2017 

New vaccine against Periodontitis  
in clinical development
A clinical development team drawn from CSL Limited  
and The University of Melbourne is now working towards 
the clinical trial of a world-first therapeutic vaccine 
against the bacterium Porphyromonas gingivalis  
– the leading pathogen associated with the oral disease 
Chronic Periodontitis.

New toothpaste commercially released
A new toothpaste incorporating our remineralising 
technology CPP-ACP (casein phosphopeptide-
amorphous calcium phosphate), MI Paste® ONE, was 
successfully launched in the USA by industry participant 
GC Corporation.

7 oral health products  
selling globally   
 RecaldentTM 

  Tooth Mousse 

 Tooth Mousse Plus

  Dry Mouth Gel/Tooth Mousse 

  MI VarnishTM

  Fuji VII-EP GIC 

  MI Paste®ONE

patents

17

postgraduate 
students completed 

since 2010

126 512

peer reviewed 
journal articles 

since 2010

526

conference 
presentations 

since 2010

78

collaborations with  
national and international 

organisations
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Prime Minister’s Prize for CEO  
Laureate Professor Eric Reynolds
It was announced in October 2017 that CEO of the  
Oral Health CRC, Laureate Professor Eric Reynolds AO,  
was awarded the Prime Minister’s Prize for Innovation  
for the commercialisation of his CPP-ACP discovery  
into oral health products sold in more than 50 countries.

Evidence published in 
leading science journal
The Centre’s evidence on a therapeutic vaccine for 
Chronic Periodontitis was published in the Nature title  
NPJ  Vaccines, generating international media attention.

Prebiotic effect of CPP-ACP 
demonstrated
The prebiotic effect of our remineralising technology 
(CPP-ACP) was demonstrated in a clinical study,  
showing a dose-related increase in beneficial oral  
bacteria and decrease in disease in subjects chewing  
gum containing CPP-ACP. These findings represent 
exciting new product possibilities.

PgMelbourne2017
We presented the 3rd international conference on 
Porphyromonas gingivalis and related species – 
PgMelbourne2017 – attracting and earning praise  
from speakers and delegates from around the world  
in May 2017. 

AWARDS 
 Prime Minister’s Prize for Innovation 2017 

Laureate Professor Eric Reynolds AO

 Oral Biology Award 2017, International 
Association of Dental Research (ANZ Division)
Dr Catherine Butler

 Oral Medicine Academy of Australasia 
Research Award 2016, Australian Dental 
Research Foundation 
Professor Michael McCullough

 Student Travel Prize, International 
Association of Dental Research,  
Melbourne Branch, Hong Ng, 2017

OVERVIEW 2016-2017 

Senator Michaelia Cash and Prime Minister  
Malcolm Turnbull with Laureate Professor   
Eric Reynolds, recipient of the 2017 Prime  
Minister’s Prize  
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Management team  
There were no changes to the executive management  
of the Oral Health CRC during 2016-17.

The Chief Executive Officer, Laureate Professor Eric 
Reynolds AO, continued in his responsibilities for 
ensuring the proper management and administration 
of the Oral Health CRC.  The CEO is responsible for 
the implementation of strategic direction set by the 
Governing Board, and has the full authority of the Board 
within the provisions of the Participants 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 networks 
with commercialisation parties and service providers.  

Reporting to the Deputy CEO are the Communications 
Manager, Office Manager, Finance Manager Ms Eva 
Roden (CPA, AGIA and Institute of Company Secretaries). 

The Centre has two committees whose remit is to assess 
key outputs of the CRC.  The Education Committee 
considers student applications and projects and 
the Publications Committee reviews journal papers, 
presentations and reports produced by the CRC to 
ensure intellectual property is protected and academic 
integrity is maintained.

The research program leaders and project managers 
report directly to the Director of Research, Professor 
Eric Reynolds.  The role of the Director of Research is to 
provide scientific leadership and to direct and oversee 
research activities, ensuring that projects are well 
planned and resourced, appropriately focussed, and that 
progress is monitored and reported to the Board.  

Board members 

Dr Neil Hewson Ms Lisa Norden Laureate Professor 
Eric Reynolds AO

Professor  
Mark Hargreaves

Dr Andrew Nash Mr Futoshi Fusejima Mr Chou Chern Yeow

GOVERNANCE AND MANAGEMENT 
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Board members 

Dr Neil Hewson 
Interim Chair (Independent)
BSc Hons (Monash University), BDSc (Melbourne 
University), LDS (Vic), FADI, FICD, FPDA

Ms Lisa Norden 
Independent 
CPA, MAICD, GIA

Laureate Professor Eric Reynolds AO 
University of Melbourne
Chief Executive Officer, Oral Health CRC 
PhD Medical Science (University of Melbourne),  
BSc Hons (University of Melbourne),  
FICD, FTSE, FRACDS

Professor Mark Hargreaves 
University of Melbourne 
Pro Vice-Chancellor (Research Partnerships  
and External Relations) 
BSc (Hons) (University of Melbourne), MA (Ball State 
University, USA), PhD (University of Melbourne)

Dr Kerry Hegarty 
Alternate for Professor Mark Hargreaves
Business Development Director, Research,  
Innovation and Commercialisation Unit,  
University of Melbourne 
PhD (Columbia University), AICD

DR Andrew Nash 
CSL Limited
Director of Research, CSL Limited and Honorary  
Associate Professor, Bio21 Institute,  
University of Melbourne 
PhD (University of Melbourne), BSc Hons  
(University of Melbourne)

Mr Futoshi Fusejima 
GC Australasia Dental Pty Ltd
General Manager, Products Management Department 
BChE (Gunma University, Japan)

Mr Stephen Haynes 
Alternate for Mr Futoshi Fusejima
Managing Director GC Australasia Dental Pty Ltd  
and Head, Product Management GC Asia

Mr Chou Chern Yeow 
Mondelēz International AMEA Pte Ltd 
BSc (University of British Columbia)

Board Secretary

Ms Gilda Pekin 
Deputy Chief Executive Officer, Business and 
Commercial Manager 
BEc, FCPA, LLB, CTA, MAICD, ICSA, CSA
 

Finance, Audit and  
Risk Sub-committee

Members: Ms Lisa Norden (Chair) 
  Professor Eric Reynolds 
  Dr Neil Hewson

Secretary: Ms Gilda Pekin

GOVERNANCE AND MANAGEMENT 
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Funding 2016-17  
The Oral Health CRC was funded in 2009 under 
Round 11 in the Commonwealth Cooperative 
Research Centres Program and commenced 
operations from 1 January 2010. The Centre was 
awarded up to $31.6m over 8.5 years under the 
Commonwealth Funding Agreement.

In 2016-17, total funding amounted to 
$25,833,511

Participants

Category of Participant

Participant Essential Other Centre Project

Mondelēz International AMEA Pte Ltd (MIAPL)

CSL Limited (CSL)

GC Australasia Dental Pty Ltd (GCAD)

The University of Melbourne (UM)

The University of Queensland (UQ)

Bega Cheese Limited (Bega)

GOVERNANCE AND MANAGEMENT 

Commonwealth Funding Agreement $3,440,000

Value of  Participants’ staff in-kind 
contributions

$17,610,000

Participants’ non-staff in-kind 
contributions

$3,826,921

Participants’ cash contributions $701,891

Other income $254,699

Total $25,833,511

Funding 2016-17:
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INTELLECTUAL PROPERTY  
AND COMMERCIALISATION   

With the commercial release of new remineralising toothpaste, MI Paste® ONE, a total of four products/treatments 
have been commercialised within the current CRC. This is in addition to the three highly successful global products 
– RecaldentTM chewing gum, Tooth Mousse and Tooth Mousse Plus – that resulted from the previous CRC for Oral 
Health Science.

Sales figures provided by product manufacturers indicate that total global sales of products resulting from CRC 
research amount to more than A$2 billion.

Commercial products

1 RecaldentTM chewing gum Consumer oral care product

2 Tooth Mousse Professional dental product

3 Tooth Mousse Plus Professional dental product

4 MI VarnishTM with RecaldentTM Professional dental product

5 Fuji VII EP Glass Ionomer Cement Professional dental product

6 Dry Mouth Gel/Tooth Mousse Plus Professional dental product

7
MI Paste® ONE a new toothpaste formulation 
containing more effective and bioavailable fluoride

Professional and Consumer  
oral care product

Projects currently subject to commercial interest:

Vaccine against Porphyromonas gingivalis
Option agreement in place to license 
patented technology

Chairside saliva screening test for  
Porphyromonas gingivalis 

Option agreement in place to license 
patented technology

Remineralising topical treatment  
for dental erosion

In development
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IP portfolio  
At June 2017, Oral Health CRC research had resulted in 17 patent families. 

*  Denotes patent applications for tooth remineralisation technology that are licensed to Mondelēz International AMEA Pte Ltd  
and sublicensed to GC Corporation.

@   Denotes patent applications relevant to development of vaccines, diagnostics and pharmaceuticals for periodontal disease that 
are subject to an option to license to CSL Limited

#    Denotes a patent application relating to a tooth coating composition capable of forming a protective surface film and 
maintaining the dental caries and dental erosion preventing effect for a longer period of time.

INTELLECTUAL PROPERTY  
AND COMMERCIALISATION   

Item of IP Description of IP

1 Composition and methods for dental mineralization * [OHA 094]

2 Fluoride composition and methods for dental mineralization * [OHA 095]

3 Mineralization fluoride compositions * [OHA 096]

4 Stabilised calcium phosphate complexes * [OHA 097]

5 Dental mineralization * [OHA 098]

6 Ionic complexes * [OHA 099]

7 Stabilized stannous complexes * [OHA 100]

8 Tooth Coating Composition # [OHA 101]

9 Mineralization fluoride compositions * [OHA 102]

10 Treatment for gingivitis @ [OHA 103]

11 Complexes for treating sensitivity @ [OHA 104]

12 Antigenic complex for the diagnosis and treatment of P. gingivalis infection @ [P222]

13 P. gingivalis polypeptides useful in the prevention of periodontitis @ [OHA 002]

14 Immunology treatment for biofilms @ [OHA 004]

15 Biofilm treatment @ [OHA 005]

16 Prevention, treatment and diagnosis of P. gingivalis infection @ [OHA 007]

17 Treatment or prevention of infection @ [OHA 014]
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INTELLECTUAL PROPERTY  
AND COMMERCIALISATION   

Managing intellectual property 
The Oral Health CRC adheres to the National Principals 
of Intellectual Property Management for publicly 
funded research.  The Centre’s Participants Agreement 
provides individual participants with rights to 
commercialise Centre Intellectual Property (IP) that falls 
within clearly defined IP Fields.  The Centre also has 
a Commercialisation Plan that describes the policies 
relating to ownership, protection and exploitation of IP.  
The Centre has communication and publication policies 
and processes in place to manage existing IP, identify 
and protect new IP before publication and acknowledge 
inventors and authorship.  
 
 
 
 
 
 

IP arrangements followed in the Oral Health CRC have 
been structured to derive the maximum national benefits 
to Australia.  

Subject to any relevant Project Agreement, ownership 
of Centre IP remains with the trustee company, Oral 
Health Australia Pty Ltd, and the beneficial rights vest 
in the participants that contribute to the project under 
which the IP was developed.  All parties subscribe to the 
commitment of ensuring that the maximum commercial 
potential is achieved and returned to Australia by 
communication of the benefits of CRC research, 
royalty streams and availability of oral health products 
incorporating Oral Health CRC technologies.
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RESEARCH PROGRAMS

ORAL AND SYSTEMIC  
DISEASES

PREVENTION AND  
EARLY DIAGNOSIS

INTERVENTION  
AND MANAGEMENT

RECONSTRUCTION  
AND REGENERATION
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Program 1 consists of three  
major projects:
1. Oral diseases epidemiology

2. Oral systemic diseases epidemiology

3. Microbiome and biomarkers

 

Project managers:
 Professor Stuart Dashper

 Professor Rodrigo Mariňo

 Mr Geoff Adams

A key achievement of Program 1 
has been the establishment of new 
research platforms that combine 
genomics, microbiomics and 
epidemiology to identify individuals 
and population groups at risk of 
oral disease, and providing new 
understanding of the links between 
oral and systemic disease.

Epidemiology
In accordance with the milestones, most 
epidemiological projects within Program 1 have now 
been completed, with remaining activities on these 
projects focused on knowledge sharing and translation. 
Findings from the study into the hospitalisation of 
Victorian children for preventable dental treatment 
were presented at the Early Childhood Oral Health 
Symposium in October 2016, and the findings and 
recommendations from this project have been provided 
to the Victorian Department of Health and Human 
Services.

Findings from our collaboration with the Baker IDI 
Heart and Diabetes Institute were presented at two 
international conferences in 2016-17. 

This study has analysed the serum, plasma and saliva 
samples from 11,247 participants to identify links 
between oral disease, diabetes, heart disease and kidney 
disease. 

Microbiome and biomarkers

In 2016-17 we conducted a clinical trial determining the 
effect of incorporation of our remineralising technology, 
CPP-ACP into chewing gum, on the supragingival 
plaque microbiome of participants. The initial analyses 
of one quarter of the samples indicates that there 
are significant shifts in the proportions of particular 
bacterial species associated with health and disease in 
supragingival plaque when CPP-ACP is incorporated 
into chewing gum. This confirms our earlier in vitro 
study using a polymicrobial biofilm caries model where 
we discovered a prebiotic effect of CPP-ACP application 
that favoured beneficial bacteria and suppressed the 
emergence of decay-causing bacteria. This is an exciting 
demonstration of the prebiotic potency of CPP-ACP 
which is of commercial interest to industry participants 
for both health claims and future products.

RESEARCH PROGRAM 1:  
ORAL AND SYSTEMIC DISEASES 
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RESEARCH PROGRAM 1:  
ORAL AND SYSTEMIC DISEASES 

Our research into the oral microbiome has resulted in 
exciting new understandings of the behavior of oral 
bacteria, providing the basic science that has enabled 
the development of products in our other three 
programs. Over the last five years we have developed 
significant skills in the determination and analysis of oral 
microbiomes using our in-house nextGen sequencing 
technology. 

We have been able to incorporate advanced 
bioinformatics into our analyses of the effects of a range 
of environmental variables on the bacterial communities 
that compose supra - and subgingival plaque in the 
human oral cavity. This has enabled us to understand 
the effects of treatment and preventive regimes on the 
oral microbiome and to determine the efficacy of these 
approaches.

We are currently applying a microbiomics approach to 
the analysis of subgingival plaque samples from chronic 
periodontitis patients who attended the Specialist 
Periodontics Department of the Royal Dental Hospital 
Melbourne on a maintenance program over a 12-month 
period. Of the 205 sites (five sites per subject) monitored 
over the course of this study 25 experienced disease 
progression. No clinical parameters were able to predict 
this disease progression. 

Initial microbiomic analysis has confirmed the key role 
played by Porphyromonas gingivalis in the development 
and progression of chronic periodontitis.

Knowledge obtained during this study will be directly
applied to our forthcoming clinical trial on the Pg vaccine
to determine the effect of the vaccine on the subgingival
plaque microbiome.

It is anticipated that the vaccine will not only substantially
reduce the levels of Porphyromonas gingivalis but will 
also increase the level of the beneficial species returning
homeostasis and health.
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Program 2 consists of five  
major projects:
1. Development of diagnostics and screening tools

2. Novel preventive products

3. Functional foods and beverages

4. Optimisation of nutraceutical development

5. Oral health promotion 

 

Project managers:
 Professor Stuart Dashper

 Professor Neil O’Brien-Simpson

 Professor Julie Satur

 Professor Rodrigo Marino

 Professor David Manton

 Dr Brent Ward 

Research in this program has focussed on the 
development of new products and tools for the 
prevention and early diagnosis of oral diseases. Three 
preventive treatments have now resulted from Program 
2 research: (1) the dental varnish MI VarnishTM used by 
dental professionals for patients at high risk of dental 
caries; and (2) a treatment regime for Xerostomia 
(dry mouth) combining a dry mouth gel with the 
remineralising treatment Tooth Mousse Plus; and (3) 
a new remineralising toothpaste containing CPP-ACP 
manufactured and launched in the United States as  
MI Paste®ONE.  Global sales of these products continue 
to grow.

A major project in Program 2 has been the development 
of a saliva screening test for the early detection of 
the gum disease Chronic Periodontitis. Periodontitis 
is an oral inflammatory disease which is associated 
with specific bacteria in a biofilm that destroys the 
connective tissue and bone supporting the teeth 
and can lead to tooth loss. It is highly prevalent, with 
moderate to severe forms affecting one in three adults.

In collaboration with an industry participant we have 
developed a device based on monoclonal antibodies 
directed to a specific protein of the bacterium 
Porphyromonas gingivalis that detects the risk of 
periodontitis before symptoms become apparent. The 
evidence from this project was favourably evaluated by 
the industry participant in 2016-17 and it will progress to 
the product development stage.  The clinical validation 
of this chairside diagnostic has been published in the 
top USA and global dental journal, the Journal of Dental 
Research.

Over 2016-17 we continued our investigations into 
the incorporation of stannous fluoride, together with 
CPP-ACP, into oral care products with highly promising 
results. We have demonstrated in multiple studies that 
the combination of CPP-ACP-stannous fluoride (SnF2) 
represses the emergence of cariogenic (decay-causing) 
bacteria, even in the presence of frequent sugar 
addition. This in turn dramatically reduces caries lesion 
development. This effect was more marked than either 
CPP-ACP or stannous fluoride treatment alone, although 
each treatment did inhibit caries lesion development. 

RESEARCH PROGRAM 2:  
PREVENTION AND EARLY DIAGNOSIS 
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The combination of CPP-ACP and SnF2 was
demonstrated to form a protective surface layer
of Sn2+ cross linked CPP nanofilaments which
increases resistance to dental caries and erosion
as well as remineralise with fluorhydrocarbon
apatite.

Discussions have commenced with industry
participants regarding new oral health care
professional and home-use products including this
novel technology combination (CPP-ACP/SnF2).

These results have been protected by a patent filing 
titled ‘Stabilized stannous complexes’ and discussions 
have commenced with industry participants regarding 
potential oral health care professional and home-use 
products. 

We continued to work with industry participant 
Mondelēz on the continuous improvement of the CPP-
ACP remineralising technology, marketed by Mondelēz 
as RecaldentTM, manufactured in Victoria and used in oral 
care and confectionary products sold around the world.  
While project milestones have been met, a remaining 
priority for the partners is to identify additional suppliers 
of enzymes that are suitable for the RecaldentTM 
manufacturing process in order to ensure secure and 
competitive supplies of raw materials. While a number 
of sample enzymes are being laboratory tested, one 
particular enzyme is proving to be very promising. 

We completed a clinical study of the new
remineralising toothpaste containing CPP-ACP  
(MI Paste®ONE) manufactured in the USA and found
superior performance in enamel remineralisation
compared with the competitive products currently  
on the market in the USA. 
 
These results are being presented by Laureate Professor 
Reynolds at the next meeting of the American 
Association for Dental Research (AADR) in Florida in 
March 2018. 

Developing and evaluating oral health promotion 
programs has been an important component of our 
focus on the prevention of oral disease.  Our long-term 
project with the national mental health organisation 
NEAMI has worked with staff and people living with 
mental illness to increase the capacity of mental 
health case workers to provide clients with basic oral 
health advice, carry out risk assessments and provide 
supported referral to oral health care. Researchers have 
worked with NEAMI staff to develop and evaluate a 
training module which is now used nationally.  

RESEARCH PROGRAM 2:  
PREVENTION AND EARLY DIAGNOSIS 
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Program 3 consists of four  
major projects:
1. Novel therapeutics and dental professional 

products

2. Minimal Intervention Dentistry

3. Dental workforce

4. Dental practice-based research network

 

Project managers:
 Professor Stuart Dashper

 Professor Neil O’Brien-Simpson

 Professor John Hamilton

 Professor Rodrigo Marino

 Professor Laurie Walsh

 

Program 3 is developing and trialling novel therapeutics 
and models of care to treat oral disease. Preparation for 
a clinical trial of a world-first vaccine for the oral disease 
Chronic Periodontitis is now the major remaining 
activity in the program, with industry participant CSL 
exercising its option to licence the vaccine. 

The chronic oral inflammatory disease Periodontitis 
is associated with specific bacteria in plaque that 
destroy the connective tissue and bone supporting the 
teeth and can lead to tooth loss. It is highly prevalent, 
with moderate to severe forms affecting one in three 
adults. The Oral Health CRC has been successful in 
developing a world-first therapeutic vaccine for Chronic 
Periodontitis. The research on the development of the 
vaccine was published in December 2016 in the Nature 
Partner Journal Vaccines. 
 
We have demonstrated efficacy in animals to validate 
the vaccine. This validation has used three approaches: 
(i) prophylactic and (ii) therapeutic vaccination as well as 
(iii) passive antibody application. 

All approaches were directed towards the oral pathogen
Porphyromonas gingivalis which has been established
as the ‘keystone’ bacterial pathogen most strongly
associated with moderate to severe forms of disease.  
By targeting the keystone species our goal is to disrupt
dysbiosis to return to homeostasis and health. We have
shown in pre-clinical models that prophylactic 
and therapeutic vaccination as well as an 
immunotherapeutic antibody approach protected
against disease development and progression in animal
models of disease. 

A multidisciplinary clinical development team 
drawn from CSL and the University of Melbourne 
is now meeting on a regular basis to oversee the 
implementation of the clinical development plan for the 
therapeutic vaccine.

RESEARCH PROGRAM 3:  
INTERVENTION AND MANAGEMENT 
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Program 3 has also maintained a research project into 
systemic inflammatory responses that are associated 
with periodontitis (an inflammatory condition). Our 
researchers have investigated the critical role played 
by oral epithelial cells in regulating host inflammation 
to P. gingivalis. In particular, they have established that 
in response to P. gingivalis the cells produce the novel 
inflammatory cytokine IL-36G.  

Moreover, they have shown that IL-36G stimulates 
the expression of cytokines that specifically promote 
the recruitment of neutrophils. This is important 
because neutrophils are key mediators of the tissue 
breakdown that occurs in chronic periodontitis. In 
addition, our researchers have shown that IL-36G also 
stimulates the expression of a cytokine that promotes 
the development of bone-resorbing cells (osteoclasts), 
and thus we may have uncovered a novel mechanism 
of alveolar bone resorption in Chronic Periodontitis 
mediated by P. gingivlais. 

Our researchers have also discovered that oral epithelial 
cells respond to P. gingivalis by expressing the novel 
cytokine CXCL14. One function of CXCL14 is to stimulate 
the recruitment of immune cells, including monocytes. 
Significantly, our researchers have discovered that 
CXCL14 can also directly kill commensal /beneficial oral 
bacteria. Notably though, they have shown that  
P. gingivalis is not susceptible to killing by CXCL14 
because it can degrade CXCL14. Thus, the stimulation of 
CXCL14 expression by P. gingivalis may in fact promote 
chronic inflammation by disrupting the homeostasis 
that normally exists between the host and the 
commensal/beneficial bacteria that grow on the surface 
of the tooth root to produce a disease state known as 
dysbiosis. 

Practice-based research network 

The Oral Health CRC is a partner in the Dental Practice 
Based Research Network (eviDent) which continues 
to be well supported by small to medium-sized 
private dental practices.  eviDent projects focus on the 
prevention and control of oral disease, bringing together 
dental researchers with oral health clinicians.  Research 
questions are initiated by clinical staff on the basis of 
practice need, and project proposals are assessed by a 
committee of practitioners and researchers. A total of 
19 research projects have been or are being carried out 
by the Network. More than 60 private dental practices 
have been involved in research studies, with more than 
150 individual practitioners involved in projects of direct 
relevance to patients in their practices. The network has 
trained a total of 58 private practitioners as associate 
investigators. A further 16 projects have been accepted 
into the network’s ‘Project Bank’.

RESEARCH PROGRAM 3:  
INTERVENTION AND MANAGEMENT 
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Program 4 consists of two  
major projects:
1. Reconstruction and regeneration

2. Novel biomaterials and implants

 

Project managers:
 Professor Ivan Darby

 Associate Professor Joseph Palamara

 Associate Professor Roy Judge

 Professor John Hamilton

 Professor Michael Burrow

 

Studies in Program 4 are now centred on improving 
dental implant technology and improving the durability 
and potency of functional glass ionomer cements 
(GICs). Both these streams of research are of interest to 
commercial parties.  

The novel restorative (GIC) stream has resulted in the 
commercial launch of a CPP-ACP/fluoride-releasing 
glass ionomer cement, sold internationally as Fuji VII-EP. 
Our ongoing testing of this dental material has shown 
that this nano-porous substance can be re-charged 
with CPP-ACP/fluoride by application of Tooth Mousse 
Plus (which contains CPP-ACP/fluoride), remineralising 
vulnerable teeth and reducing the risk of caries. 

During 2016-17 we continued to collaborate with 
clinical and industry partners on studies to improve 
patient outcomes following dental implants/ 
procedures.

RESEARCH PROGRAM 4:  
RECONSTRUCTION AND REGENERATION 



ANNUAL REPORT 2016-2017 ORAL HEALTH CRC    20 

EDUCATION AND TRAINING 

Student support
High-achieving students are eligible to apply for 
scholarship support from the Centre. All students in 
the Oral Health CRC are encouraged and provided with 
financial support to attend national and international 
conferences and to present their work at a range of fora. 
A weekly seminar series is held within the Centre that 
gives students the opportunity to present their work to 
each other and to supervisory staff. In May 2017, students 
received free entry to the conference PgMelbourne2017: 
the 3rd international conference on Porphyromonas 
gingivalis and related species.

The Centre presents a series of international guest 
speakers throughout the year and these events are always 
well attended by students.

 

Continuing Professional Development 
The Oral Health CRC supports the Continuing 
Professional Development (CPD) program that is available 
to dental professionals around Australia. 

In 2016-17 the CPD program offered 27 courses that were 
attended by 561 oral health professionals. The courses 
are delivered under an agreement between the Oral 
Health CRC, The University of Melbourne Dental School 
and the Australian Dental Association Victorian Branch. 
The courses are designed to bring the latest clinical and 
scientific information to oral health practitioners. 

Total student completions: 2010-2017 PhD
Doctor of 

Clinical 
Dentistry

Other Total

Program 1: Oral & Systemic Diseases 4 8 4 16

Program 2: Prevention & Early Diagnosis 11 14 6 31

Program 3: Intervention & Management 16 16 12 44

Program 4: Reconstruction & Regeneration 6 27 2 35

Total 37 65 24 126

Student numbers
In 2016-17 a total of 21 students completed their 
postgraduate research studies within the Oral Health CRC, 
taking the number of student completions to 126, with 32 
students continuing. Students undertake PhD, Doctorate 
of Clinical Dentistry, Masters and Honours courses with 
supervision from Oral Health CRC senior staff.  

As the Centre nears the end of its funded term, we are 
no longer recruiting new students. Students who will still 
be completing their PhD studies after the wind-up of the 
CRC have been identified and supervision arrangements 
will be put in place for them.
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Hong Ng
International Association of Dental Research (Melbourne Branch), 
Travel Prize

2017

Jonathan Teoh Tel-@-Med 2016 Conference on Telemedicine, Student Award 2016

Christina Poh-Choo Sim National Day Public Health Long Service Medal, Singapore 2015

Jacqueline Heath Australian Society for Microbiology AGM Poster Prize 2014

Jiamin Aw Australian Postgraduate Award, University of Melbourne 2014

Jennifer Huynh Postgraduate Student Travel Award, Bio21 Institute 2014

Mei Qi Kwa Postgraduate Student Travel Award, Bio21 Institute 2014

Mohd Hafiz Arzmi Victorian International Association for Dental Research Travel Award 2013

Thomas Lo 
National Elsdon Storey Research Award for the Most Meritorious 
Research, Australian Society of Orthodontists

2012

Hasnah Said  
Gulam Khan

Internal Association of Dental Research (ANZ Division) Travel Award 2012

Mohamed Badrun  
Nafis Bin Saion

Paediatric Dentistry Association of Asia Research Lecture Award 2012

Luan Ngo
Australian Dental Research Foundation, award for best paper by a 
post-graduate student

2012

Helen Myroforidis
Bio21 Institute of Molecular Science of Biotechnology Symposium, 
poster prize

2012

Jacqueline Heath Internal Association of Dental Research (ANZ Division) Travel Award 2011

Shao Bing Fong Internal Association of Dental Research (ANZ Division) Travel Award 2011

Gareema Prasad Internal Association of Dental Research (ANZ Division) Travel Award 2011

Mihiri Silva Internal Association of Dental Research (ANZ Division) Travel Award 2011

Jon Mangum Internal Association of Dental Research (ANZ Division) Travel Award 2011

Student awards 
The work of Oral Health CRC students is frequently recognised with national and international awards.

EDUCATION AND TRAINING 
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Engagement and knowledge sharing

 PgMelbourne2017 international  
conference – May 2017

 The Oral Health CRC hosted the 3rd international 
conference on Porphyromonas gingivalis and related 
species. This highly successful event attracted over 
100 speakers and delegates from around the world 
to the Melbourne Convention Centre. The Oral 
Health CRC was supported by the Australian Dental 
Association, the University of Melbourne Dental 
School and CSL Limited in promoting and managing 
the event. The conference presented new research 
from scientists visiting from London, Hong Kong, 
Nagasaki, Osaka, Washington, Louisville, Warsaw and 
Beijing. The event was widely praised for presenting 
outstanding science in a comfortable and well-
organised setting.

 Symposium on early childhood  
oral health – October 2016

 The Oral Health CRC presented a one-day 
symposium on the latest research into the oral 
health of young children. The event targeted oral 
health clinicians wishing to update their knowledge 
on current research in the area. The symposium was 
a sold-out event, attracting health professionals from 
around Australia and presenting research from across 
microbiology, epidemiology and clinical research 
projects.

Journals and conferences
In 2016-17, Oral Health CRC staff published 54 articles 
in peer-reviewed journals and four book chapters. A 
highlight of the year was the publication of the Centre’s 
research into a vaccine against Chronic Periodontitis 
in the Nature Partner Journal titled npj Vaccines, which 
generated a large amount of international media interest.

Oral Health CRC staff and students presented a total of 49 
presentations and posters at national and international 
conferences and significant industry meetings. 

Media
The Centre sought out media opportunities and 
responded to media requests, providing oral health 
advice, advocating on oral health issues, and sharing 
research findings.

Media placements 2016-17 
 September 2016

 Early Childhood Oral Health Symposium  
– interviews with Professor Mike Morgan.

 Yahoo News Online, Bite Magazine (Australia),  
Illwarra Mercury, Sunraysia Daily, Warrnambool 
Standard, Western Advocate, Newcastle Herald, 
Northern Daily.

COMMUNICATION AND ENGAGEMENT 

The CRC’s Associate Professor  
Paul Veith presents at PgMelb2017
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 November 2016

 Publication of Nature Microbiology paper on  
star polymers – interview with A/Professor  
Neil O’Brien-Simpson on CCTV China.

 December 2016

 Vaccine evidence published in NPJ Vaccines.

 The Sun (UK), Toronto Telegraph, Huffington Post, 
Cosmos Science magazine, Bioworld (international 
edition), Dental Tribune (US),  International Dental 
Products China, PharmaceuticalTechnology.
com, Herald Sun (Victoria), Age (Victoria), Sydney 
Morning Herald (NSW), ABC Radio news all states, 
Warrnambool Standard, Border Mail, Gold Coast 
Bulletin, Newcastle Herald, Sunraysia Daily, Daily 
Advertiser, Barrier Daily Truth, News.com.au, Yahoo 
News Online, Medical News Australia.

 February 2017

 Alternative oral hygiene practices – Interview with 
Professor Eric Reynolds.

 Bite Magazine Australia

 March 2017

 Feature interview with Professor Eric Reynolds.

 National Bulletin of the Dental Hygienists Association 
of Australia

 May/June 2017

 Coverage of international conference 
PgMelbourne2017. 

 Radio 3AW, Radio 2GB, Radio 4BC, ABC Radio Drive 
program, National Bulletin of the Australian Dental 
Association

 June 2017

 The oral health impacts of kids’ vitamin gummies 
– article in The Conversation. Co-author: Professor 
Stuart Dashper

Online communication 
Visits to the Oral Health CRC website averaged 2,200 per 
month over 2016-17. Information about commercial 
products resulting from the Centre’s research continued 
to be the most commonly visited web pages on the 
Centre’s site.

The Oral Health CRC maintained an active Twitter 
account with 360 followers. The account is used to 
communicate CRC news and oral health information, and 
to support related health and research organisations and 
campaigns.

Department of Foreign Affairs and 
Trade Video – November 2016
The Oral Health CRC featured in a video funded by the 
Australian Department of Foreign Affairs and Trade 
highlighting successful science collaborations between 
Australia and Japan. Filming took place at GC Corporation 
in Japan and in the Oral Health CRC’s Melbourne 
laboratories and clinics.

Internal communications
Our quarterly electronic newsletter – Toothsayer – 
provides accessible and newsworthy information about 
the projects of the Oral Health CRC, other research of 
relevance to our stakeholders, and updates on the CRC 
program. The distribution list is active and growing, with 
a total of 450 contacts including CRC participants, public 
health experts, dentists, scientists and students. 

COMMUNICATION AND ENGAGEMENT 
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ADA Australian Dental Association Inc

ADAVB Australian Dental Association Victorian Branch

ADRF Australian Dental Research Foundation

CIHR Canadian Institute for Health Research

caries tooth decay

casein phosphopep-
tide-amorphous 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™)

CRC Cooperative Research Centre

CRC-OHS Cooperative Research Centre for Oral Health Science 

DCD Doctorate of Clinical Dentistry (75% clinical research component)

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

DPBND Dental Practice Based Research Network

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

GLOSSARY OF TERMS 
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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

MIAPL
Mondelēz International AMEA Pte Ltd  
(formerly Cadbury Enterprises Pte)

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

P. gingivalis Porphyromonas gingivalis

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

RACF Residential Aged Care Facilities

GLOSSARY OF TERMS 
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PARTICIPANTS

Universities

Industry Participants

Established and supported under the Australian Government’s  
Cooperative Research Centre program.
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www.oralhealthcrc.org.au

Oral Health Cooperative Research Centre

Level 6, 720 Swanston Street
Carlton, VIC, 3053

T:   +61 3 9341 1553
F:   +61 3 9341 1597


