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The Faculty of Dentistry has embraced the aspiration of NUS in its relentless pursuit of a Global Knowledge Enterprise. Strategies to transform University 
into a research-intensive institution while maintaining the solid teaching reputation that has earned us international recognition are being constantly fine-
tuned.

In the light of the fast-evolving research landscape, we will have to be nimble in capitalizing on increasing external grant funding streams, initiate and 
consolidate high quality research activities as well as recruiting and nurturing research talent to build sustainable intellectual capital in order to attain the 
next research plane with international impact. The Faculty needs to continue the constant quest of identifying niche research areas that would significantly 
advance the Faculty’s mission of improving oral health which ultimately impacts on the holistic well-being of our patients and ultimately, quality of life. 

In the Academic Year 2006, the 2 research milestones of note were the allocation of the additional research space at Level 3 of the Defence Science 
Organization (DSO) building, as well as the initiation and conception of the Oral Tissue Repositories (OTR) under the auspices of the Center for Craniofacial 
& Regenerative Biology (CCRB), one of the strategic research initiatives. OTR-CCRB aims to position itself as a core research facility that would complement 
the two other research initiatives, the Dental Biophotonics & Biomaterial Program (DBBP) 
and the Craniofacial Clinical Research Unit (CCRU), to advance translational clinical research.

As I reflect on my stimulating first year as Vice Dean for Research, I am heartened to have 
the support of various committed academic and administrative colleagues who work tirelessly 
under the faculty leadership.  

Please let me end with a quote from the famous physicist, Max Planck.

‘All matter originates and exists only by virtue of a force... We must assume behind this force 
the existence of a conscious and intelligent Mind. This Mind is the matrix of all matter.’

Let us persevere and cultivate this Mind as we thrust forward along this winding research 
journey together towards our destination.
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Let us perseveringly cultivate this Mind as we 
thrust through the long winding research 
journey together towards the destination.
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Faculty Vision: 	 To be a Dental Institution of International Distinction

Faculty Mission: 	To improve Oral Health through Academic Excellence, High 	
Impact Research and Quality Clinical Service

Research Mission: 	 To improve Oral, Dental and Craniofacial Health and the 	
Delivery of Clinical Care

Strategic Research Initiatives

Centre for Craniofacial 
Regenerative Biology (CCRB)

Dental Biophotonics and 
Biomaterials Programme (DBBP)

Craniofacial Clinical 
Research Unit 

(CCRU)
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The Centre for Craniofacial and Regenerative 
Biology (CCRB)
Director: Assoc Prof Varawan Sae-Lim

Overview:
The Center for Craniofacial & Regenerative Biology (CCRB) complements other 
Research Initiatives in facilitating faculty research elucidating the mechanisms 
and approaches to craniofacial regenerative biology. The current strength of 
CCRB is in the cell-based research as one of the three crucial arms in tissue 
engineering/regeneration. This involves the use of human embryonic and adult 
stem cells with or without scaffold technologies. 

Progress in FY 2006/07:
CCRB plans to set up an Oral Tissue Repository (OTR) as a core research 
facility following International Society for Biological and Environmental 
Repositories (ISBER)’s Best Practices for Repositories for collection, storage 
and retrieval of human biological materials for research. It hopes to expedite 
the collection and banking of the to-be-discarded viable soft / hard oral tissue 
(dental pulp, gingiva, periodontal tissue, oral mucosa, bone, etc) made available 
from routine surgical procedures for various specific research investigations. 
The establishment of the common-sharing CCRB-OTR facility will allow Faculty 
of Dentistry and the larger NUHS and NUS research community to capitalize 
on cell based research including the fast evolving stem cells area, to advance 
translational clinical research in the craniofacial and other entities. CCRB-
OTR hopes to facilitate multi-disciplinary, multi-institutional and international 
collaboration that would advance the Faculty’s mission of improving oral health 
for the well-being and quality of life of patients. 

Future Directions
Faculty is currently planning renovation work for OTR to be located at the 
current oral histo-pathological lab that will be relocated to DSO, at DMRI.

Since its conception in June 2006, the 3 strategic research initiatives aim to develop research in oral, dental and craniofacial health, and delivery of clinical care.

The Dental Biophotonics and Biomaterials 
Programme (DBBP)
Director: Assoc Prof Stephen Hsu

Overview:
This program is composed of two groups. The biophotonic group leverages on 
the platform technology of biophotonics to address scientific questions related 
to dental hard tissue diseases and to understand and regulate the mechanisms 
of demineralization of dental tissues and biofilm formation. The biomaterial 
group focuses on the characterization and development of biomimetic materials 
for restorative therapies and prevention, including biomechanics research on 
oral implants.

Progress in FY 2006/07:
The number of research grants and awards achieved under DBBP has well 
exceeded the targeted projections. Moreover, research funding from one external 
research agency, BMSI was secured. The team also won two international 
awards. The Biophotonic / Biofilm team has also filed a patent under the Patent 
Cooperation Treaty (PCT), and it has been published in Dec 2006.

Strategic Plans and Future Directions:
Research activities in DBBP in the next 2-3 years will focus on four main 
theme/directions listed below:	

Tooth-biofilm interaction: to study the mechanisms involved in the 			
interplay of biofilm and physico-chemical properties of dental tissues 			
(enamel/dentin) modulated by various mechanical, chemical, photothermal 	
treatments. Various biofilm models will be employed, ranging from the 			
simple flow cell to the sophisticated Multiplaque Artificial Mouth (MAM).
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Culture plates showing bacterial growth from dentine biopsies after root
canal disinfection with Advanced Non Invasive Light Activated therapy.

Water (control)

Advanced Non Invasive 
Light Actiated therapy

A

B

Ability of a bacterium to survive as
calculus within the root canal

Enterococcus faecalis is the most predominant bacteria in teeth with failed root canal therapy. It 
is found to survive harsh conditions prevailing in the root canals of endodontically treated teeth. 
Research in our laboratory has highlighted a distinct interaction of E. faecalis with root canal 
dentine. Our experiments have demonstrated different stages in the biofilm formation by E. faecalis 
under different environmental conditions. Further, the ability of E.faecalis to initially demineralise 
the dentine substrate, and later on formed calcified biofilm structures (like calculus) within the 
root canal dentine was revealed. The calcified biofilm structure housed both viable and dead cells 
and may be a potential cause of persistent endodontic infection. The findings from this work has 
been published in Journal of Endodontics 2005 Dec;31(12):867-872 and J Biomed Mater Res 
2006 May;77(2):406-15.
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	Laser-tissue interaction: to characterize the photochemical and photothermal 	
effects of lasers on dental tissues (enamel/dentin) and to apply these effects 	
for strengthening enamel, disinfecting root canals, and fluoride incorporation 	
into dental tissues. 	

Bio-imaging research: to model anatomically the human head utilizing laser 
 	 imaging modalities for planning orthodontic treatment and jaw surgery.	

Biomaterial research: to examine the relationship between tooth structures  	
and material property gradients, with the objective of developing biomimetic 

 	 materials to restore the mechanical integrity of decayed, damaged, or restored 
 	 teeth. 

These four themes/strategies will work complimentary to each other to provide 
fundamental evidence of novel preventive and/or therapeutic dental treatments 
before bringing them to be tested in clinical trials.

Craniofacial Clinical Research Unit (CCRU)
Director: Assoc Prof Jennifer Neo

Overview
Clinical research is an important entity in the continuum of translational research 
as it must finally benefit the patient in the long run.  Being a small faculty, 
clinical research was relatively sporadic and occasional as it involved a heavy 
commitment on the part of the investigator. Recognizing the significance of this, 
the faculty mooted the Craniofacial Clinical Research Unit (CCRU) initiative at 
a strategic retreat, principally to facilitate and coordinate clinical research in 
the faculty and this was established at the end of 2006 with the following 
objectives : 

1. 	to provide a platform for clinicians and basic scientists to interact and        
 	 establish joint research activity 
2. 	coordinate and consolidate clinical research activities under this initiative 
3. 	to engage industry partners for collaborative research

Progress in FY 2006/07:
The unit recruited a Clinical Trials coordinator to assist in the administration, 
logistics and collation of data for clinical projects. Besides assisting in a 
couple of clinical trials, the unit hosted visits from dental industry to expose 
the faculty’s research capabilities and facilities and to discuss collaborative 
research opportunities. 

Visits from Dental Industries  
Dentsply DeTreyGmbH, Germany
Mr Marthias Kraus, Director of Marketing
Dr Markus Kopp, Clinical Research Manager
Rebecca Yeung, Professional Relationship Manager 
Ms Virginia Cheng, Director of Marketing

From Left to Right: Rebecca Yeung, A/P Varawan Sae-Lim, A/P Jennifer Neo, Viginia Cheng, 
Dr Marthus Kopp, A/P Keson Tan, Prof Lin Chun-pin, Mr Marthias Kraus
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Left to Right : A/P Hien Chi Ngo, Mr Kazuyoshi Taki, Dr Masayuki Asada, A/P Jennifer Neo

Research Statistics of the 3 Research Initiatives in FY 2006/07 *
Research Funding in FY 2006/07 *
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FY 2006/07 * : June 2006 to March 2007

Future Directions:
As part of its future plans, the unit intends to involve more staff in clinical 
research by focusing on 2 strategies :	

The set-up of a couple of thematic multi-disciplinary cluster of projects. 		
One of these is Clinical Cariology riding on the platforms of an artificial 	
mouth, biofilm and fluoride laboratory	
Explore the establishment of research databases

Ivoclar Vivadent AG, UK
Michael Dieter, Head of Professional Services

Johnson and Johnson Asia Pacific, Singapore
Mr Duncan Yu, Associate Director, Oral Care Professional Affairs-Asia Pacific

DMG, Germany
Dr Susanne Effenberger, Professional Service Manager 
Annette Erdt, Area Sales Manager-Asia Pacific

Kuraray Medical Inc,  Japan
Dr Masayuki Asada, Manager, Planning and Development Department, Dental 
Materials Division 
Kazuyoshi Taki, General Manager, Asian and Pacific Dental Material Division
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1) Dr. Adeela Rafique	
Role of Water on the Mechanical Characteristics 	
of Structural Dentine	
Supervisor: 	Dr. Anil Kishen

2) Dr. Tian Xianfeng	
In Vitro and In Vivo Osteogenesis of Human 		
Embryonic Stem cells with 3-D Porous PLGA 		
Scaffold	
Supervisors: Dr. Victor Fan, 		

A/P Yeo Jin Fei

3) Dr. Huang Li	
Effects of Heat & Organic Matrix on Enamel 		
Demineralization & Diffusion	
Supervisor: 	A/P Stephen Hsu

4) Dr. Tarun Kumar Maheshwari	
Molecular Profile of Periodontal Tissues Following 	
Tooth Replantation	
Supervisors: A/P Varawan Sae-Lim, 		

Dr. George Yip, 		
Dr. Henry Yang

5) Dr. Pallavi Uppangala	
A Comparative Study of the Biological and Physical 	
Properties of Viscosity Enhanced Root Repair 		
Material (VERRM) and MTA	
Supervisor: 	A/P Yeo Jin Fei
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6) Mr. Lu Kai	
Assessment of Mitomycin C - Induced Cytotoxicity 	
and Genotoxicity Utilizing Somatic Progenies of 	
Human Embryonic Stem Cells	
Supervisor: 	A/P Cao Tong

7) Miss Sui Lin	
The Role of Wnt/beta-catenin Signalling in 		
Directing Stem Cell to Chondrogenic Lineage 		
Differentiation	
Supervisor: 	 A/P Cao Tong

8) Dr. Md Nazrul Islam	
Bone Regeneration with PLGA Bioscaffold in 		
Animal (Goat) Model & Human	
Supervisors: Dr. Victor Fan, 		

A/P Yeo Jin Fei

9) Miss Fu Xin	
In Vitro Differentiation of Osteogenic and 			
Adipogenic Cells From Human Embryonic Stem 	
Cells	
Supervisor: 	 A/P Cao Tong

10) Miss Shibi Mathew	
Inter Radicular Causes of Persistent Endodontic 	
Infections	
Supervisor: 	 Dr. Anil Kishen

11) Dr. Annie Shrestha	
Rapid Optical Sensor to Monitor Caries Activity 	
in Children	
Supervisor: 	Dr. Anil Kishen

12) Dr. Lutfun Nahar	
Molecular Characterization of Neuro-vascular 	
Tranes Associated with Immediate Loading 		
Implants in an Animal Model	
Supervisor: 	A/P Yeo Jin Fei

13) Mr. Do Dang Vinh	
Tooth Replantation 	
Supervisors: A/P Varawan Sae-Lim, 		

Dr. Phan Toan Thang

14) Dr. Subakumar Lakshmi	
Bone Allografts and their Use in Oral Surgery	
Supervisor: 	A/P Yeo Jin Fei

Master of Science (MSc)
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7) 	 Dr. Khoo Suan Phaik	
Biopsychosocial Characteristics as Predictors 
of Treatment Outcome of Temporomandibular 
(TMD) Patients with Symptoms of Pain	
Supervisors: 	A/P Adrian Yap, 		

Dr. Chan Yiong Huak

8) 	 Mr. Saji George	
Investigation on the Bacterial Biofilm in Root-
Canal Dentine and Elimination by	
Modified Light Activated Therapy	
Supervisor: 	 Dr. Anil Kishen

9) 	 Dr. Gao Xiaoli	
Caries Status among Preschoolers in Singapore 
and Development / Validation of Caries Risk 
Assessment / Prediction Models	
Supervisor: 	 A/P Stephen Hsu

10) Dr. Sum Chee Peng	
Interaction of Enterococcus Faecalis to Root 
Canal Dentine; Role of Direct Action of	
Chemicals on Dentine Substrate	
Supervisor: 	 Dr. Anil Kishen

11) Dr. Tang Ning	
Role of Lipid Mediators in Orofacial Pain	
Supervisor: 	 A/P Yeo Jin Fei

12) Dr. Hu Xiaoli	
Thermal Effect on Oral Bacterial Adhesion to 
Dental Enamel	
Supervisor: 	 A/P Stephen Hsu

13) Dr. Liu Hua	
Immunological Property of Bone Marrow 
Mesenchymal Stromal Cells	
Supervisor: 	 A/P Cao Tong

14) Mr. Toh Wei Seong	
Mesodermal Induction and Chondrogenic Differentiation 
of Human Embryonic Stem Cells for Derivation	
of Lineage-committed Chondroprogenitors and 
Chondrocytes	
Supervisor: 	 A/P Cao Tong

15) Dr. Vinoth Kumar S/O Jayaseelan	
Human Embryonic Stem Cell for Genotoxicity Testing	
Supervisor: 	 A/P Cao Tong

16) Mr. Zhang Xu	
Understanding Demineralization in Dental Hard Tissues 
and Develop Strategies to Biomimatically Remineralize 
Demineralized - Dental Hard Tissue	
Supervisor: 	 Dr. Anil Kishen

17) Mr. Bhadravathi Eswara Lokesh	
Optical Suturing of Dentine Tissues	
Supervisor: 	 Dr. Anil Kishen

G
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Doctor of Philosophy (PhD)
1) Dr. Deng Bin	

Inverse Analysis of Dental Implant Systems 
using Finite Element Method	
Supervisors: A/P Keson Tan, 		

A/P Liu Gui Rong

2) Dr. Nyi Lay Maung	
Characterization of Enamel Diffusion Modulated 
by Er: YAG Laser	
Supervisor: 	 A/P Stephen Hsu

3) Dr. Hla Myint Htoon	
Oral Health Promotion Programme for Diabetics 	
in Singapore	
Supervisor: 	 A/P Lim Lum Peng

4) Dr. Soh Mui Siang	
Composite Cure and Post-gel Shrinkage with 	
Different Halogen and LED Curing Lights	
Supervisors: 	A/P Adrian Yap, 		

Dr. Alan Sellinger

5) Dr. Wang Xiaoyan	
Interaction of Environmental Calcium / 
Phosphate and pH with Glass Ionomer 
Restoratives	
Supervisors: A/P Adrian Yap, 		

A/P Hien Chi Ngo, 		
Dr. Zeng Kaiyang

6) Mr. Chung Sew Meng	
Development of Depth-sensing Micro- 
indentation Strategies for Characterization 		
of Dental Composites	
Supervisors: A/P Adrian Yap, 		

A/P Tsai Kuo Tsing, 		
A/P Lim Chwee Teck
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Culture plates showing bacterial growth from dentine biopsies after root
canal disinfection with Advanced Non Invasive Light Activated therapy.

Water (control)

Advanced Non Invasive 
Light Actiated therapy

A

B
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1) 	Accuracy of Lateral Cephalometric Tracing 
Performed by Dental Undergraduates and 
Postgraduates as Compared to the Gold Standard	
Chay Pui Ling (Miss)	
Chen Weimin, Evelyn (Miss)	
Teow Wan Wah (Miss)	
Supervisors: 	 A/P Kelvin Foong, 		

A/P Keng Siong Beng

2) 	Acid Neutralizing Capability of Foods on Plaque 
pH after Coca-Cola Consumption	
Bey Yee Hau	
Yang Jingrong (Miss)	
Liu Muzhi	
Supervisor: 	 A/P Stephen Hsu

3) 	Comparison of the Efficacy of Single Splint and 
Dual Splint Therapy on Sleep Bruxism; A Pilot 
Study	
Lim Wei-Song	
Lin Gengfeng @ Lin Duanli 	
Soh Jiansheng, Dennis	
Wu Shenhua	
Supervisors: 	 A/P Adrian Yap, 		

A/P Keng Siong Beng

4) Fiber Optic Nack Scatter Spectrophotometer:      
A Method for Assessment of Incipient Enamel 
Demineralization and Remineralization	
Lee Tien Tien (Miss)	
Lim Wanyi (Miss)	
Song Lin Lin (Miss)	
Supervisor: Dr. Anil Kishen

5) 	Dental Anxiety among Patients in an Undergraduate 
Dental Clinic	
Chan Liang Bran	
Tan Huan Kiat, Kenneth	
Tay Xue Li (Miss)	
Wu Siwen (Miss)	
Woo Fengyi (Miss)	
Supervisor: Dr. Wong Mun Loke

6) 	An Investigation into the Role of Flowable Composite 
Resins and its Influence on Microleakage of Class 
II Composite Restorations	
Kok Chen Hong, Stanley	
Png Lu Lin (Miss)	
Lee An Qi (Miss)	
Chia Puay Koon (Miss)	
Chng Si’en, Tabitha (Miss)	
Supervisor: Dr. Lim Kian Chong

Undergraduate Research Opportunities Programme (UROP)

7) 	Cytotoxicity Testing of Toothpastes on L929 and 
CRL-1486 Cells	
Boey Mao Jie	
Eng Zhen Feng, Clement	
Ee Zhongren, Jonathan	
Mohamed Shafiq Bin Abdul Aziz	
Supervisor: A/P Cao Tong

8) 	A Quantitative Analysis of Candida Albicans in 
Oral Lichen Planus	
Nijamuddeen Abdul Latiff	
Lee Aik Sheng, Adrian	
Zhang Zhixiang	
Lee Yonghe	
Tan Yew Choon Charles	
Supervisor: A/P Yeo Jin Fei
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Starting from the left: A/P Keng Siong Beng, Chay Pui Ling (Miss), Chen Weimin, Evelyn 

(Miss), Teow Wan Wah (Miss) and A/P Kelvin Foong

Faculty Research Day 2006
The Undergraduate Research Opportunities Programme (UROP) aims to 
cultivate research interest and provide every undergraduate in the Faculty 
of Dentistry, a chance to perform supervised research work. Students work 
in groups under the guidance of a research mentor to explore research 
ideas and test hypotheses. The programme commences in Year 2 Term 3 
and lasts for about 2 years. Each group has to submit a final research 
report at the end of the programme. Selected groups will then present their 
findings during the annual Faculty Research Day. Faculty Research Day 
2006 was held on 3 November 2006 and saw eight groups presenting their 
findings to a panel of judges comprising Prof Chew Chong Lin, A/P Lim 
Lum Peng and A/P Varawan Sae-Lim.

The results of the competition were as follows:

Winning Group
Group Members: 	 Chay Pui Ling (Miss), Chen Weimin, Evelyn (Miss) 			

and Teow Wan Wah (Miss)
Supervisors: 	 A/P Kelvin Foong and A/P Keng Siong Beng
Project Title: 	 Accuracy of Lateral Cephalometric Tracing 			

Performed by Dental Undergraduates and 				
Postgraduates as compared to the Gold Standard. 

The winning group represented the Faculty at the Dentsply Student Clinician 
Programme during the SEAADE-IADR meeting.

1st Runner-up
Group Members: 	 Lee Tien Tien (Miss), Lim Wanyi (Miss) 	

and Song Lin Lin (Miss)
Supervisor: 	 Dr. Anil Kishen
Project Title: 	 Fiber Optic Back Scatter Spectrophotometer:	

A Method for Assessment of Incipient Enamel 			
Demineralization and Remineralization

The 2nd place winners represented at SEAADE.

2nd Runner-up
Group Members: 	 Kok Chen Hong, Stanley, Png Lu Lin (Miss), 	

Lee An Qi (Miss), Chia Puay Koon (Miss), 	
Chung Si’en, Tabitha (Miss)

Supervisor: 	 Dr. Lim Kian Chong
Project Title: 	 An Investigation into the role of Flowable Composite 	

Resins and its influence on Microleakage of Class II 
Composite Restorations.

The 3rd place winners represented at the Asia Pacific Dental Students 
Association Scientific Competitions (APDSA).




































