
THE BIOFILM MATRIX:
FUNDAMENTAL UNDERSTANDING
AND TRANSLATIONAL IMPACT

SYMPOSIUM 

ABOUT THE SYMPOSIUM

ABOUT THE ORGANISERS

This symposium will focus on the biofilm matrix, with emphasis on its biogenesis, biophysical properties, structure &
function, as well as the development of control strategies. Research advances unravelling the fundamental role of
matrix components in biofilm formation, architecture and emergent properties, as well as industrial applications
derived from biofilm matrix technologies, will be addressed.

The symposium features four themes with international research leaders providing keynote presentations:

Biogenesis of the Biofilm Matrix 1.
Biofilm Matrix Structure & Function  2.
Biofilm Biophysics 3.
Biofilm Matrix Control Strategies4.

Focus group discussions and poster presentations are included in the programme, and there will be opportunities for
networking.

The Singapore Centre for Environmental Life Sciences
Engineering (SCELSE) is a biofilm and microbiome
Research Centre of Excellence hosted at Nanyang
Technological University, Singapore (NTU), in
partnership with the National University of Singapore
(NUS) and funded by Singapore's National Research
Foundation (NRF) and Ministry of Education (MOE).
SCELSE is  embedded across numerous faculties,
schools and departments at NTU and NUS and engages
with multiple government agencies and industry
stakeholders to capture a substantial and broad
collaborative base across Singapore.

SCELSE's environmental life sciences engineering
research is addressing a growing need for
understanding microbial biofilms and microbiomes, to
develop sustainable solutions and applications for
industry, society and the environment. This includes
urbanised settings facing global challenges such as
antimicrobial resistance and climate change. 

The Singapore National Biofilm Consortium (SNBC),
launched in February 2019, is one of the technology
consortia funded by the National Research Foundation
(NRF). In its initial phase SNBC was administered
through NTUitive and the Singapore Centre for
Environmental Life Sciences Engineering (SCELSE). In
the current phase, SNBC is administered under the
Consortium Management Office (hosted in A*STAR) as
a National Platform to boost industry collaborations
and academic partnerships. 

The SNBC initiative is based on a multidisciplinary
research platform and skill base, with translational
capacity, on microbial biofilm biology and technology,
at SCELSE and other institutions across Singapore.
SNBC serves as a coordinating platform at the
convergence of health, engineering, technology and
science, that integrates innovation and business in the
area of biofilm and microbiome technologies to
address emerging challenges across diverse industries.
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6 - 8 March 2024
Shaw Foundation Alumni House, Level 2,
National University of Singapore (NUS) Location map

https://maps.app.goo.gl/jMFSoYvaebLmu5vB6


PROGRAMME
Date: 6 - 8 March 2024

Venue: Shaw Foundation Alumni House, Level 2, National University of Singapore (NUS) Location map

DAY 1 - Wednesday 6 March, 2024

DAY 2 - Thursday 7 March, 2024

Thematic session 1: Biogenesis of the biofilm matrix

8.30 am - 9.00 am 

8.15 am -12.30 pm

9.00 am - 9.15 am

9.15 am - 9.55 am

9.55 am - 10.30 am

10.30 am - 12.10 pm

REGISTRATION AT FOYER IN SHAW FOUNDATION ALUMNI HOUSE, LEVEL 2
NATIONAL UNIVERSITY OF SINGAPORE

Visit to PUB’s Ulu Pandan Water Reclamation Plant
Limited seats (for pre-registered participants only)

WELCOME ADDRESS (AUDITORIUM) 

Prof Staffan Kjelleberg 
Director, Singapore National Biofilm Consortium
Singapore Centre for Environmental Life Sciences Engineering, Singapore
Nanyang Technological University, Singapore 

Prof Alain Filloux 
Director, Singapore Centre for Environmental Life Sciences Engineering, Singapore 
School of Biological Sciences & Lee Kong Chian School of Medicine, Nanyang Technological
University, Singapore 

KEYNOTE 1:
Extracellular DNA: A multifunctional biofilm component 
Prof Rikke Louise Meyer
Department of Biology, Aarhus University, Denmark

Session chair :           Ms Justine Dacanay, Singapore Centre for Environmental Life Sciences Engineering, Singapore

TEA RECEPTION (NETWORKING & POSTER VIEWING, CORIANDER ROOM)

KEYNOTE 2: 
Autolytic programmed cell death in Pseudomonas aeruginosa biofilms
Prof Cynthia Whitchurch
Quadram Institute Bioscience, United Kingdom

INVITED SPEAKER: 
Biofilm biology-informed biofilm engineering 
Assoc Prof Cao Bin
School of Civil and Environmental Engineering, Nanyang Technological University, Singapore; 
Singapore Centre for Environmental Life Sciences Engineering, Singapore

Time

Time

Description

Description
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ORAL PRESENTATIONS:

When food goes bad: Understanding biofilm formation to prevent food spoilage
Dr Laura Nolan 
Quadram Institute Bioscience, UK

Potential DIET-induced material as a biofilm carrier for improving the microbial community and
performance of anaerobic reactor
Dr Nasrul Hudayah 
Excellent Center of Waste Utilization and Management (ECOWASTE), Pilot Plant Development and
Training Institute (PDTI), King Mongkut’s University of Technology Thonburi, Thailand

Session co-chair :      Dr Norazean Zaiden, Singapore Centre for Environmental Life Sciences Engineering, Singapore

Alteration of glycan composition in aerobic granular sludge during the adaptation to seawater
conditions
Ms Le Min Chen 
Department of Biotechnology, Delft University of Technology, The Netherlands

https://maps.app.goo.gl/jMFSoYvaebLmu5vB6


Biofilm Matrix: Translational Impact - Session I

12.10 pm - 1.00 pm

1.00 pm – 2.15 pm

INVITED INDUSTRY SPEAKER: 
Biofilm matrix: Translational impact in chronic wounds
Dr Joseph Lo
Woodlands Health, Singapore

INVITED INDUSTRY SPEAKER: 
Biofilm-based strategies for enhanced efficacy of probiotics
Prof Patricia Conway
PC Biome Pte Ltd, Singapore

LUNCH (NETWORKING & POSTER VIEWING, CORIANDER ROOM)

Session Chair :           Assoc Prof Sanjay Swarup, Department of Biological Sciences, National University of Singapore;                             
                                    Director NUS Environmental Research Institute (NERI); Singapore Centre for Environmental Life Sciences
                                    Engineering, Singapore
Session Co-Chair :     Dr Sheela Reuben, Singapore National Biofilm Consortium, A*STAR, Singapore

Thematic session 2: Biofilm matrix structure & function
Session chair :           Dr Soheil Neshat, Singapore Centre for Environmental Life Sciences Engineering, Singapore

2.15 pm - 4.00 pm

4.00 pm - 5.00 pm

INVITED SPEAKER: 
Bacterial cellulose as pre-formed biofilm matrix
Assoc Prof Lim Sierin
School of Chemistry, Chemical Engineering and Biotechnology, Nanyang Technological University,
Singapore

ORAL PRESENTATIONS:

Exploring biofilm matrix composition and dynamics in Defluviicoccus vanus
Dr Irina Bessarab
Singapore Centre for Environmental Life Sciences Engineering, Singapore

RNA is a key component of extracellular DNA networks in Pseudomonas biofilms
Mr Sudarsan Mugunthan
Singapore Centre for Environmental Life Sciences Engineering, Singapore

KEYNOTE:
Biofilm-bacteriophage dynamics and contribution to extracellular DNA and matrix integrity 
Prof Jeremy Webb
School of Biological Sciences, University of Southampton, UK
National Biofilms Innovation Centre, UK

FOCUS GROUP DISCUSSIONS (BASIL & LAVENDER ROOMS)

Theme: Biogenesis of the biofilm (Lavender room) 

Discussion lead: Dr Laura Nolan 
Quadram Institute Bioscience, UK

Discussion co-lead: Dr Viduthalai Regina
Singapore Centre for Environmental Life Sciences Engineering, Singapore
L’Oréal-SCELSE Joint Laboratory, Singapore
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Session co-chair :     Mr Elton Lim, Singapore Centre for Environmental Life Sciences Engineering, Singapore

5.00 pm - 5.30 pm TEA RECEPTION (NETWORKING & POSTER VIEWING, CORIANDER ROOM)

Theme: Biofilm matrix structure & function (Basil room) 

Discussion lead: Prof Atul N. Parikh
Biomedical Engineering, University of California, Davis, USA
Singapore Centre for Environmental Life Sciences Engineering, Singapore
Institute for Digital Molecular Analytics & Science, Singapore

Discussion co-lead: Dr James Ho
Singapore Centre for Environmental Life Sciences Engineering, Singapore
Institute for Digital Molecular Analytics & Science, Singapore



PROGRAMME

DAY 3 - Friday  8 March, 2024

9.00 am - 9.40 am

9.40 am - 10.00 am

11.40 am-12.30 pm

10.00 am -11.40 am 

KEYNOTE 1:
Unpicking the matrix of Bacillus subtilis biofilms 
Prof Cait MacPhee
School of Physics & Astronomy, University of Edinburgh, UK
National Biofilms Innovation Centre, UK

TEA RECEPTION (NETWORKING & POSTER VIEWING, CORIANDER ROOM)

INVITED INDUSTRY SPEAKER:
Interactions and effects of a stannous-containing sodium fluoride dentifrice on oral biofilms 
Mr Dillon Chew
Procter & Gamble (P&G), Singapore

KEYNOTE 2:
Bacterial electricity: Unexpected spatio-temporal polarization patterns in bacterial colonies
Prof Berenike Maier
Institute for Biological Physics, University of Cologne, Germany

INVITED INDUSTRY SPEAKER:
The use of biofilms in soil and groundwater restoration in oil impacted areas
Dr Gregory Poi
Biofilm Engineering Technology Consultancy Services Pte Ltd (BeTECS), Singapore

INVITED SPEAKER:
Understanding the roles of matrix-derived entropic forces in biofilm assembly and organisation 
Prof Atul N. Parikh
Biomedical Engineering, University of California, Davis, USA
Singapore Centre for Environmental Life Sciences Engineering, Singapore
Institute for Digital Molecular Analytics & Science, Singapore

Time Description
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Date: 6 - 8 March 2024

Venue: Shaw Foundation Alumni House, Level 2, National University of Singapore (NUS) Location map

Thematic session 3: Biofilm Biophysics  

Session chair :           Ms Wong Lan Li, Singapore Centre for Environmental Life Sciences Engineering, Singapore

ORAL PRESENTATIONS:

Tapping into biofilm secrets: Bio-AFM as a comprehensive platform for biofilm study
Dr Chen Yun
Bruker, Singapore

Microcolony diffusion analysis across biofilms using single molecule spectroscopy and microscopy
Ms Rutuparna Kulkarni
Centre for Bio-Imaging Sciences, Department of Biological Sciences, National University of Singapore,
Singapore

Biofilm Matrix: Translational Impact - Session II

Session co-chair :     Dr Wensley Louis Widjaja, Singapore National Biofilm Consortium, A*STAR, Singapore

12.30 pm – 1.45 pm LUNCH (NETWORKING & POSTER VIEWING, CORIANDER ROOM)

Session co-chair :      Mr Sudarsan Mugunthan, Singapore Centre for Environmental Life Sciences Engineering, Singapore

Session chair :           Prof Stefan Wuertz, School of Civil and Environmental Engineering, Nanyang Technological 
                                    University, Singapore; Singapore Centre for Environmental Life Sciences Engineering, Singapore

https://maps.app.goo.gl/jMFSoYvaebLmu5vB6


3.30 pm - 4.30 pm

4.30 pm - 5.00 pm

5.00 pm - 5.15 pm

5.15 pm - 5.30 pm

FOCUS GROUP DISCUSSIONS

FOCUS GROUP DISCUSSIONS: SUMMARY (AUDITORIUM)

CLOSING CEREMONY

TEA RECEPTION (NETWORKING) - END OF SYMPOSIUM

1.45 pm – 3.30 pm KEYNOTE: 
Biofilm matrix control strategies
Prof Henny van der Mei
Faculty of Medical Sciences, University of Groningen, Netherlands

INVITED SPEAKER: 
Guarding vision: Tackling antimicrobial resistance and biofilm formation in ocular infections
Assoc Prof Lakshminarayanan Rajamani
Ocular Infections & Anti-Microbials Research Group, Singapore Eye Research Institute, Singapore

Thematic session 4: Biofilm matrix control strategies  

Session chair :           Dr Haris Antypas, Singapore Centre for Environmental Life Sciences Engineering, Singapore
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Theme: Biofilm biophysics (Basil room) 

Discussion lead: Prof Atul N. Parikh
Biomedical Engineering, University of California, Davis, USA
Singapore Centre for Environmental Life Sciences Engineering, Singapore
Institute for Digital Molecular Analytics & Science, Singapore

Discussion co-lead: Dr James Ho
Singapore Centre for Environmental Life Sciences Engineering, Singapore
Institute for Digital Molecular Analytics & Science, Singapore

Theme: Biofilm matrix control strategies (Lavender room) 

Discussion lead: Dr Binu Kundukad
Singapore Centre for Environmental Life Sciences Engineering, Singapore

Discussion co-lead: Dr Bairoliya Sakcham
School of Civil and Environmental Engineering, Nanyang Technological University, Singapore

ORAL PRESENTATIONS:

Glycomimetic based anti-fungal to combat candidiasis through biofilm modulation and
virulence inhibition
Ms Helma David
Quorum Sensing Laboratory, School of Chemical & Biotechnology, SASTRA Deemed University,
India

Synergy between bacteria, the biofilm matrix, and conjugated polyelectrolytes to form
functional biomaterials
Dr Samantha R. McCuskey
Department of Chemistry and Chemical & Biomolecular Engineering, National University of
Singapore, Singapore; Singapore Centre for Environmental Life Sciences Engineering, Singapore

Magnetic hydrogel micromachines with active release of antibacterial agent for biofilm
eradication in medical catheters
Mr Bonan Sun
Department of Mechanical & Automation Engineering, Chinese University of Hong Kong, Hong
Kong SAR, China

Fluoroscopy-guided microrobotic platform for biofilm eradication in medical tubular implant
Dr Kai Fung Chan
Chow Yuk Ho Technology Centre for Innovative Medicine, Chinese University of Hong Kong;
Multi-Scale Medical Robotics Center, Hong Kong SAR, China

Session co-chair :      Dr Maria Yung, Singapore Centre for Environmental Life Sciences Engineering, Singapore


