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FROM THE HEAD OF DEPARTMENT

The Department of Chemical and 
Biological Engineering started 
taking students in 1963. As the 
department celebrates its 60th 
Anniversary, we can look back on 
our accomplishments with pride 
and look forward to the future 
with optimism. Back then, the 

department was simply called Chemical Engineering, and 
started with research in mineral processing, fluidisation 
and fuels use and training of chemical engineers for those 
industries. We sincerely thank our founding colleagues 
for their hard work in taking the department to where it is 
today – ranked first in Australia and 38th in the world.

As the profession evolved, the department’s research 
diversified into a number of areas of industry relevance 
– functional nanomaterials, membrane technology, 
bioprocessing and platform chemicals, food technology, 
modelling of particle flow, wearable sensors, rheology 
and soft matter, solar and photovoltaics development, 
industrial biotechnology, flow chemistry, new batteries 
and supercapacitors for energy storage, graphene, metal 
organic framework, and waste processing amongst others; 
in all these areas we have world leading expertise. We 
use this diverse expertise to train chemical and biological 
engineers who take up employment in a range of industries 
here and overseas. Despite being a small department in 
terms of the number of academics across campuses, we 
are very research intensive – as aptly demonstrated by 
our number of publications, patents, start-up companies 
and industry-funded research projects including five ARC 
Industry Transformation Research Hubs led by us in the 
last ten years.

The department has trained over 2600 engineers so far 
some of them are at high positions in industry. We have 
over 350 undergraduate students at any point, and over 
150 postgraduate students across four campuses, with 
students coming from all continents of the world. To them 
we provide one of the best research environments among 
the universities in the country. 

Our academics are collaborating more than ever before 
with colleagues on three campuses in Clayton, Malaysia 
and Suzhou through co-teaching, cross-campus 
research nodes and co-supervision of PhD students. 
The co-supervision of PhD students also extends to 
our IITB-Monash Academy where we currently have 15 
collaborative projects with 30 others completed in the last 

ten years. The extent of this multi-campus collaboration 
will continue to increase in the future years. 

The department thrives on the effort of my colleagues, our 
Industry Advisory Board members, sponsors of industry 
projects, and sponsors of student awards. I thank them all 
and in particular our Alumni for their support of our current 
students. The Class of 72 has been sponsoring two 
entrepreneurship awards for two years now. Other alumni 
are coming forward indicating their support to encourage 
the young students. Finally, if you have any queries in 
relation to the department’s research and teaching, I am 
only an email away.

Monash University in the early 1960s. Source: Monash University 
archive. 
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Monash Carbon Capture and 
Conversion (MC3) is a team of 
students with a vision to tackle the 
global impacts of climate change by 
developing decarbonisation solutions.
Global carbon dioxide concentrations have been rising 
exponentially in the past decade, with the highest ever 
levels recorded recently. These alarming levels have 
accelerated the effects of global warming, with detrimental 
effects on the environment and our world’s natural 
balance. To slow down global warming and to repair the 
damage done to our planet, emerging technologies have 
been focusing on carbon capture, storage, and utilisation 
(CCUS) to trap and lock away the excess carbon.

MC3 is dedicated to analysing and producing sustainable 
technical solutions to support CCUS. The team strives 
to build carbon dioxide removal technology that’s a 
technically feasible, scalable, cost-effective and durable 
climate crisis solution.

Founded in 2021, the team has evolved from its eight 
founding members to 71 diverse members and is proud to 
be one of the first student teams to operate across Monash 
University’s Clayton (Australia) and Sunway (Malaysia) 
campuses. While most MC3 members are engineering 
students, the team also includes several science, arts 
and commerce students. All students contribute up to 12 
hours per week of their time to MC3, which is completely 
voluntary and driven by the students’ passion for their 
research area and commitment to developing sustainable 
approaches. The team is currently being steered under 
the leadership of Bennet Sam Thomas (CEO and PhD 
candidate) alongside a core executive team consisting 
of 6 project managers, two non-technical mangers and 
two academic advisors, Prof Paul Webley and Dr Akshat 
Tanksale from the Department of CBE.

MC3 offers students a unique opportunity to delve into 
cutting-edge research, as well as develop their soft skills 
in leadership, communication, organisation, decision 
making and time management. By participating in this 
team, students gain valuable practical and industry-
relevant skills to complement the education they receive 
at Monash. They build peer and industry networks that 

provide support during their degrees, help shape their 
career ambitions and smooth the transition into industry 
on graduation.

ACHIEVEMENTS
Since the team’s inception, MC3 have won the XPRIZE 
Student Awards and have been shortlisted for the XPRIZE 
Phase 1 submission, Quanser Sustainability Award and the 
ongoing Open-Air Challenge 2023. These competitions 
provide the team with the opportunity to build on their 
understanding of these technologies, develop solutions 
and access scalability to provide a global carbon removal 
solution. MC3 students also gain valuable product 
development experience and the opportunity to grow 
their professional skills.

STUDENT NEWS

Monash Carbon Capture and Conversions 
- Working towards a carbon neutral world

Technical Team managers at New York University for the Open-Air 
Challenge’23
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CURRENT PROJECTS
To address the complex and interconnected nature of 
CCUS, the MC3 team is developing solutions within a 
theoretical ‘Eco-Industrial District’. The Eco-Industrial 
District acts as a model of modern-day communities and 
incorporates areas of land and sea to create a sustainable 
district with negative or low carbon emissions.

The MC3 team is leading a holistic group of projects that 
together explore CCUS solutions for sea, land, and air. 
Importantly, the team is focusing not only on capturing 
carbon, but also on what useful products can then be 
created for our communities.

1. SEA

Using microalgae to capture carbon and produce 
biochar

Microalgae hold strong promise for capturing oceanic 
CO2. The MC3 team is currently working with a microalgae 
strain, Nannochloropsis oceanica, which they grew in a 
batch process. The team is working towards designing 
and running experiments to determine the optimum 
growing conditions of the microalgae.

To grow the microalgae more efficiently and sustainably, 
the team has also designed a photobioreactor in which 
to grow the microalgae that incorporates wave energy to 
replace mechanical mixing. The reactor is being built in-
house using additive manufacturing techniques, reducing 
both the cost and materials required.

The team has now begun the second phase of this project: 
processing the grown microalgae to produce ‘biochar’. 
Biochar is used in a range of settings, such as agriculture, 
and has the potential to be used as bioenergy with carbon 
capture and storage (BECCS).

(Clockwise : L-R) : a) Micro-algae cultivation in batch process to optimize growth parameters. b) Photo-bioreactor implementation 
proposal c) Screening and initial optimization lab runs

STUDENT NEWS
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2. LAND

Using plants to capture carbon and produce Bamboo 
Composite Cross Laminated Timber (BCCLT)

Land plants also show great potential for carbon capture. 
The MC3 team is currently looking at the fast-growing 
plant species of Bambusa balcooa, Phyllostachys edulis, 
Paulownia fortunei and Paulownia elongata that can 
produce woody biomass within a short period of time, 
locking away atmospheric carbon.

STUDENT NEWS

In the second phase of this project, these grown plants 
will be harvested and processed to produce Bamboo 
Composite Cross Laminated Timber (BCCLT). When used 
in the construction sector and for other timber products, 
BCCLT can capture and store carbon long-term.

Sorghum plantation in greenhouse offered by School of Biological 
Sciences Monash University



7

3. AIR

Trapping carbon from the air and producing ethylene

And finally, for a truly holistic solution, we need to be able 
to capture carbon from the air. The MC3 team is exploring 
Direct Air Capture (DAC) through contactor units retrofitted 
into cooling towers from decommissioned power plants.

The team has also begun the second phase of this 
project: electrochemically reducing the captured CO2 
to ethylene. Once we have ethylene, it can be used by 
factories to create polyethylene products and other 
platform chemicals.

FUTURE IMPACT
If the above solutions were incorporated into towns or cities, 
they have the potential to generate useful consumables 
for a society, such as biochar for agricultural activities, 
BCCLT for timber products, and polyethylene products 
for daily use, all while capturing and trapping carbon on 
a large scale.

The concept of an Eco-Industrial Park could become a 
way for humans to coexist sustainably while continually 
working towards reducing carbon emissions and tackling 
climate change.

STUDENT NEWS

(Clockwise : L-R): a) 3D printing our 
prototype for a flow cell and
b) Schematic for the designed flow cell

https://www.facebook.com/MonashCarbonCaptureConversion/
https://www.linkedin.com/company/monashcarboncapture/
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STUDENT NEWS

SOCIETY OF MONASH UNIVERSITY 
CHEMICAL ENGINEERS

Linking students with industry 

The Society of Monash University Chemical Engineers (SMUCE) is 
a student club dedicated to Chemical Engineering undergraduate 
students. Our goal is to act as the bridge between chemical engineering 
undergraduates, academics and the industry. As a part of our work, we 
organise events, both social and industry based.

Our industry arm also aims to bring industrial expertise and advice 
right to the students through inserts in the annual SMUCE Careers 
Guide and seminars. Our academic arm focuses on giving feedback 
to academics through our SSLM sessions and organising GroupUp 
sessions for revision on current Chemical Engineering units at Monash 
University.

facebook.com/SocietyOfMonashUni-
versityChemicalEngineers/

smuce@monashclubs.org 

Process  Industry  Economics  
2nd edition Principles, Concepts and Applications

Our congratulations to Associate 
Professor David Brennan on his 
new book, a second edition of 
Process Industry Economics.
The book explores the 
fundamentals of market 
evaluation, capital and operating 
cost estimation, and profitability 
evaluation, and their implications 
for process technology evaluation, 
project development and 
investment decisions. 
This book will be an invaluable 
resources for advanced chemical 
engineering students and 
engineers and scientists working 
in the process industries.  

mailto:smuce%40monashclubs.org%20%0D?subject=
http://facebook.com/SocietyOfMonashUniversityChemicalEngineers/
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STUDENT NEWS

PhD student Izabela Milogrodzka 
is already making her mark on the 
scientific community, with her first 
paper, Effect of Cholesterol on 
Biomimetic Membrane Curvature 
and Coronavirus Fusion Peptide 
Encapsulation  published in ACS 
Nano journal.  
The paper is from her PhD research project supervised by 
Dr. Leonie van ‘t Hag and Professor Mark Banaszak Holl.

Izabela’s research explores the potential applications of 
biomimetic cubic phases for protein encapsulation, with a 
focus on the impact of cholesterol and phospholipids on 
the structure and curvature of the membrane. 

The study also investigated the impact of the coronavirus 
fusion peptide on the biomimetic membrane, finding 
that it significantly increased the negative curvature of 
the membrane with cholesterol. Izabela’s research has 
important implications for the potential use of biomimetic 
cubic phases in viral fusion applications.

The study's findings showed that cholesterol, DOPC and 
calcium must be present to observe significant interactions 
between the synthetic COVID fusion peptide and the lipid 
membrane. Peptides with a free amine on N-terminal 
exhibited a small percentage of α-helical secondary 
structure. Although small molecule inhibition of protein-

protein interaction is challenging, the study presents a 
promising approach to expedite antiviral drug discovery. 
The peptide was shown to adopt a secondary structure 
in the presence of the bilayer, which could be critical 
in fusion. Increasing cholesterol levels in nanoparticles 
dramatically reduced toxicity to HELA cells. Even with the 
lowest concentration of cholesterol (5wt%), adding the 
peptide to nanoparticles significantly decreased toxicity 
to HELA cells. These results have important implications 
on improving the treatment of peptide-lipid nanomaterials 
in vitro and may facilitate future studies of nanoparticle-
cell membrane interactions. Furthermore, by using design 
strategies for enveloped virus inactivators, researchers 
can now design and develop viral inactivators targeting 
key proteins and lipid regulation involved in the entry 
process of non-enveloped viruses.

Her work is already generating interest in the scientific 
community, with experts praising her innovative approach 
and rigorous methodology. This is an impressive 
achievement for a PhD student, and speaks to the quality 
of research being conducted at Monash University. This 
research was supported by an AINSE Ltd. Postgraduate 
Research Award (PGRA) – an award which provided 
crucial funding and resources for the project. This 
included access to the SAXS/WAXS beamline at the 
Australian Synchrotron, part of ANSTO and the Australian 
Centre for Neutron Scattering in New South Wales.

Overall, this study highlights the potential for the 
biomedical end-use applications of nonlamellar lipid 
nanoparticles and the need for systematic formulation 
studies due to the complex interplay of all components. 
The results of this study could have significant implications 
for the development of new drug delivery systems and 
biosensors.

PhD students making their mark

Student next to The BILBY small-angle neutron-scattering instrument at ANSTO, 
NSW. Small-angle scattering is a powerful technique for looking at sizes and 
structures of objects on the nanoscale (1-10nm), like polymer molecules, biologi-
cal molecules, defect structures in metals and ceramics, pores in rocks, magnetic 
clusters, magnetic flux lines in type-II superconductors and so on. The instrument 
is named after the Australian mammal Bilby Macrotis lagotis

Read full paper

Learn more about the Hybrid 
Assembly Group

https://doi.org/10.1021/acsnano.3c01095
https://www.monash.edu/engineering/hybrid-assembly/home
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STUDENT NEWS

PhD student at Monash Suzhou 
published a high-quality review paper 
in Advanced Science
PhD student Hongzhe He is the first author for the 
publication on the low-rank carbon utilization and solid 
waste management. 

Hongzhe He is part of Dr Baigian Dai’s team, who are 
at the forefront of research in biomass-derived carbon 
materials, known as BCMs. 

The team from Monash Suzhou conducted a  
comprehensive review on BCMs and the recent progress 
of its application. This review summarises the current 
knowledge on BCMs’ structures and synthesis and 
discusses the various, recent applications of them. 
Perspectives and outlooks of future research directions 
were also proposed. The review intends to provide 
researchers with a an overview of BCMs and to further 
their development.

Biomass is considered one of the most promising sources 
for the fabrication of functional carbon materials due to its 
sustainability, low cost, and high carbon content. BCMs 
have been a thriving field for research. As a result of this 
research, novel structures, diverse synthesis methods 
and versatile applications of BCMs have been reported.

The review introduces typical types of biomass used to 
prepare BCMs. A summary of the variable structures of 
BCMs with respect to their dimensions and porosities 
shows how the performance and properties of BCMs 
are closely related to their structures. The review also 
details the representative synthesis strategies, including 
both their merits and their drawbacks. Illuminating 
important information for the rational design of the 
BCMs fabrication process, the team discussed the 
influence of synthetic conditions on the structure of as-
prepared carbon products, as well as covering the recent 
progress in versatile applications of BCMs based on their 
morphologies and physicochemical properties.

Overall, this review provides a valuable summary of 
current knowledge as well as recent progress of BCMs, 
and outlines directions for future research development of 
BCMs in tackling technological challenges like synthesis 
methods, mechanism studies, and heteroatom doping 
engineering. 

External PhD student Noura Jauaan 
Almazrouei is pursuing her PhD at 
Monash University. However, she is 
in a unique position – she is doing so 
remotely. 

Originally from Al Ain, a 
small city in the United Arab 
Emirates, Noura studied 
Chemical Engineering 
at United Arab Emirates 
University (UAEU), graduating 
in 2019.

Following a successful 
few years as a graduate 
researcher, publishing four 
papers on polymers and 

sustainability, she decided to pursue a PhD. She was 
drawn to Monash University because of its reputation.

Noura was delighted when HoD Prof Raman Singh agreed 
to be her supervisor,  however, now Noura faced a more 
complicated problem as she was unable to physically 
attend the Monash campus. Nevertheless, the post-
COVID world has expanded notions of what is doable, so 
with the support of Prof Raman and his belief in Noura and 
her research idea, she began her semester in February 
2023 as an external student. 

Naturally, pursuing a doctorate degree remotely comes 
with challenges. Being unable to contact and collaborate 
with classmates and instructors can be an isolating 
experience.  For Noura it would be beneficial to meet her 
instructors and my department  as it would allow for more 
group collaboration. As a PhD student, her advisor is a 
huge part of the academic journey, and being able to 
meet with him would also have its advantages. 

That being said, Noura has found that being an external 
student has taught her how to be more responsible and 
independent. Moreover, conducting research has been 
made easier as she is doing so locally, in a familiar 
environment where she has work experience. 

Noura has remained motivated despite the challenges 
of studying remotely. Pursuing a PhD has long been her 
dream and ambition and said that, “to start my degree 
at Monash University was such a great honour.” Noura’s 
energy and optimism is admirable and will put her in good 
stead for her doctoral research at Monash, and beyond. 
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STUDENT NEWS

Modelling the transport of 
bacteriophages within the mucus 
layer

Silpa Mariya, a student at 
the IIT Bombay-Monash 
Research Academy, is 
doing her PhD on an 
interdisciplinary research 
project involving a 
collaboration between her 
supervisors Professor Ravi 
Jagadeeshan (Monash 
University), Professor P. 

Sunthar (IIT Bombay) and A/Prof Jeremy Barr ( Monash 
University). 

Silpa’s project aims to understand the transport of 
bacteriophages in the mucus layer. Bacteriophages are 
viruses that infect bacteria, and have been employed 
widely in applications like phage therapy and phage 
typing, and as drug delivery agents and antibacterials.

Currently, they cannot replace antibiotics due to a lack 
of information regarding their interactions with their 
environment. The mucus layer, where phages along with 
the other microbes are found, is an important biological 
barrier that contributes to the organism’s defence 
against infections. It consists of a network of negatively 
charged mucin glycoprotein molecules. The motion of T4 
bacteriophage that infects the E. coli bacteria and resides 
in the mucus layer has been studied in Jeremy Barr’s lab. 
Their work has shown that proteins on the phage head 
adhere to the glycans on the mucin network, giving them 

greater residence time and increasing their efficiency in 
infecting bacteria. 

Silpa is investigating the role that the mucus network’s 
mesh size and the strength of interactions between 
the phage and mucus play in determining the physics 
of bacteriophage transport. Silpa’s theoretical study 
involves carrying out molecular simulations on two of 
Australia’s fastest supercomputers. Both the phages 
and the mucosal layer are modelled as sticky polymers 
with monomers that can bind to other monomers along 
their backbones and/or at the ends. The mucosal layer 
is modelled as a network while the phage is modelled 
as a dendrimer diffusing through the network, as shown 
schematically in the figure. Understanding how phages 
behave and function within important biological layers, 
such as the mucosal surface, are important research 
questions that have broad implications to the fields of 
gut microbiome and health. Such research generates 
fundamental knowledge on biological and physical 
processes and helps to understand how microorganisms 
function within the human body. 

Silpa’s research was awarded computational resources in 
2022 through the Adapter Scheme, provided by National 
Computational Infrastructure, Australia, and her work was 
featured in their press release. Silpa also won the Best 
Speaker Runner-Up award at the Monash Engineering 
Postgraduate Conference, 2022, in the Biotechnology 
category.

Experiments have demonstrated that the motion of T4 phage within the mucus layer is subdiffusive, with 
the subdiffusion exponent being non-monotonic at intermediate concentrations of the mucin network. It 
was shown that proteins on the phage head adhered to the glycans on the mucin network, giving it greater 
residence time and increasing its efficiency in infecting its bacterial host (Fig. 6A). Confirming this 
hypothesis, experiments on a genetically modified T4 phage (T4 Δhoc), which lacked the head proteins, 
showed normal diffusive behaviour in mucus (Fig. 6B) [12]. The aim of this project is to understand the 
subdiffusive mechanism of phage adherence to mucus and the physics behind the non-monotonicity of the 
subdiffusion exponent. This will involve modelling and simulations investigating the role of the mucus 
network’s mesh size and the strength of interactions between the phage and mucus. 
Technical Plan: In this 
work, both the phages and 
the mucosal layer are 
modelled as associative 
polymers, i.e., polymers 
with sticky monomers along 
their backbones and/or at 
the ends. The mucosal layer 
is modelled as a network of 
associative linear polymers whereas the phage is modelled as a sticky dendrimer diffusing through the 
network (Fig. 7). Change in mucin concentration is achieved by changing the number of network-forming 
chains. The adherence mechanism between the phage and mucus will be analysed by changing the number 
of stickers on the dendrimer and the network, and their interaction strengths. Molecular simulations will be 
carried out to predict the time evolution of the stochastic positions of the dendrimer in a dynamic 
environment with which it is interacting. Its mean square displacement can then be computed, and the 
nature of its diffusive behaviour characterised.  
Significance and Social Impact: Understanding how phages behave and function within important 
biological layers, such as the mucosal surface, are important research questions that have broad implications 
to the fields of gut microbiome and health. This work will generate fundamental knowledge on biological 
and mathematical processes to help understand how micro-organisms function within the human body. 
As is evident from the descriptions of the three projects above, each of them involves systems in which 
associations between different species plays a central role in determining their behaviour.  By developing 
a computational algorithm capable of simulating sticky polymer dynamics, this proposal aims to provide a 
common framework for describing the rich and complex behaviour observed in all of them.  
References: 

1. Chassenieux, C.; Nicolai, T. & Benyahia, L., Current Opinion in Colloid & Interface Science, 16, 
18–26, 2011. 

2. Böni, L.; Fischer, P.; Böcker, L.; Kuster, S. & Rühs, P. A., Sci. Rep., 6, 30371, 2016. 
3. Glass, J. E.; Schulz, D. N. & Zukoski, C. F., in Polymers as Rheology Modifiers, 462, ACS 

Symposium Series 2–17, 1991. 
4. Kirchhof, S.; Goepferich, A. M. & Brandl, F. P., Euro. J. Pharmaceutics and Biopharmaceutics, 

95, 227–238, 2015. 
5. O’Leary, M.; Hanson, B. & Smith, C., J. Food Sci., 75, E330–E338, 2010. 
6. El-Sherbiny, I. M. & Yacoub, M. H., Global Cardiology Science and Practice, 2013, 38, 2013. 
7. H. H. Winter, Physical and Chemical Gelation, Encyclopedia of Materials: Science and 

Technology, 6991, 2001. 
8. Tsitsilianis, C., Soft Matter, 6, 2372–2388, 2010. 
9. J. Brassinne, A. Cadix, J. Wilson, E. Van Ruymbeke, J. Rheol., 61, 1123, 2017. 
10. F. Wang, Z. Zhang, Y. Wei, T. Zhou, X. Wang & G. Zhang, J. Disp. Sci. Tech., 42, 1601, 2021. 
11. J. T. Padding, W. J. Briels, M. R. Stukan, E. S. Boek, Soft Matter, 5, 4367, 2009. 
12. J. J. Barr, R. Auro, N. Sam-Soon, et. al., PNAS, 112, 13675, 2015. 

Fig. 7: Phages in mucus modelled as associative polymers 
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RESEARCH

Workshop participants welcomed with 
excitement and engaging sessions
Beginning the year with the “Engineering Plant 
Biomaterials for Advanced Manufacturing Workshop”, 
BioPRIA welcomed some 50 delegates at New Horizons, 
Clayton campus, including international technical experts, 
academics, and industry key players. The discussion 
centred around current state-of-the-art research in plant-
based biomaterials and moving towards more sustainable 
product manufacturing. 

The day was made up of several keynote presentations and 
a panel discussion. These sessions provided opportunities 
for the participants to hear expert perspectives and allowed 
experts to share their experiences with sustainability and 
innovation in product development. Following these, a 
breakout session led by Dr Virginie Chambost discussed 
the advancements in, and the needs of, the industry. 

Additionally, the session identified the overlaps between 
university-based research and industry needs as well as 
the challenges and opportunities they face, respectively. 

BioPRIA Director Prof Gil Garnier closed the workshop, 
thanking everyone for attending, sharing their insights, 
and their experiences. Thank you to all, for making this 
workshop such a success.

A further thanks to all the speakers (Prof. Florent Allais, 
Prof. Orlando Rojas, Dr. Billy Bardin, Prof. Paul Stuart, 
Dr. Virginie Chambost, Dr. Wade Mosse, Dr. Debjani 
Ghosh, Tim Davey, Daniel Kaminski, Jim Manolios) and 
participants, who brought so much energy to the event.

Update from BioPRIA
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BioPRIA welcomed BMJ Indonesia 
BioPRIA hosted Liem Khe 
Fung and Dr Yalun Arifin 
from BMJ Indonesia. They 
learnt more about BioPRIA’s 
capabilities and research 
activities on a tour of the 
laboratories and facilities. 
Along with an interest in 
packaging, they were keen 
to discuss innovation beyond 
paper. 

Congratulations to recent PhD 
Graduates
In October 2022, Dr Mostafa Dehghani, Dr Maisha 
Maliha and Dr David Mendoza all celebrated their 
achievement at an in-person graduation ceremony. 
BioPRIA was delighted to celebrate with them.

Further congratulations are extended to the following 
who have also recently completed their PhDs: 

 » Dr Maoqi Lin, “Modulating Nanoarchitectures and 
Properties of Self Assembled Cellulose Nanocrystal 
Composites”. Supervisors: Prof. Gil Garnier and Prof. 
George Simon. 

 »  Dr Stefan Buergmyar, “Vacuum evaporation of 
process water from recycled containerboard mills”. 
Supervisors: Prof. Andrew Hoadley, Dr. Joanne 
Tanner, A/Prof. Warren Batchelor. 

 » Dr Debjani Ghosh, “Novel applications of 
hemicellulose from lignocellulose waste”. 
Supervisors: Prof. Tony Patti, Prof. Gil Garnier. 

 » Dr Poornima Vijay, “Green oxidation of lignocellulose 
to obtain nanocellulose and its applications”. 
Supervisors: Prof. Kei Saito, A/Prof. Warren 
Batchelor. 

 » Dr Diana Alves, “ New Concepts Of freeze-
drying Human Red Blood Cells in Pre-Transfusion 
Medicine”. Supervisors: Prof. Gil Garnier and Adjunct 
Assoc Prof. Rosemary Sparrow. 

BioPRIA wishes them all the success in their future 
endeavours

Dean’s award

Congratulations to Scot 
Sharman on receiving 
the Dean’s Award for 
Occupational Health and 
Safety from the Faculty of 
Engineering—Well done Scot!
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RESEARCH

AINSE Postgraduate Research Award 
(PGRA) 

PhD candidate Gloria Diaz 
conducted small angle neutron 
scattering (SANS) measurements 
at the Australian Nuclear Science 
and Technology Organisation 
(ANSTO), working under the 
supervision of Dr Joanne Tanner, 
from the 1 to 4 September 2022. 
Gloria was the recipient of the 
AINSE Postgraduate Research 
Award (PGRA) which provides 

a top-up stipend and travel assistance to postgraduate 
students conducting research at ANSTO facilities. She 
was also selected to attend the Small Angle Scattering 
workshop 2022 at the ANSTO facilities in Lucas Heights 
NSW, from the 15 to 17 November. 

On the experience Gloria said, “Attending the SAS 
workshop 2022 not only provided me with the opportunity 
to gain relevant understanding and skills to interpret the 
resulting data from the conducted SANS experiments but 
also, it allowed me to exchange inspirations and ideas 
with researchers and top scientists across Australia.” 

Researchers aimed at elucidating the molecular size of 
bio-functional oligomers derived from hemicellulosic 
biomass, using the Bilby-SANS instrument. These 
oligomers termed xylooligosaccharides (XOS) possess 
applications linked to their degree of polymerisation. 
Currently, there are no large-scale production processes 
for these oligosaccharides as their separation is a 
challenging step. Understanding the morphology of XOS 
in solution is particularly relevant to developing separation 
methods that quantify the trade-off between selectivity 
and productivity. SANS measurements will contribute to 
the effort of producing XOS components with high purity 
at a large scale to make them accessible for further 
investigation of their biological activities and commercial 
applications.

Visiting Researcher – Célestin 
Bourgery (URD ABI France) 

Last October BioPRIA welcomed 
Célestin for a two-month visit. 
Célestin is beginning his third 
year as PhD student at the 
URD ABI in France. Under the 
supervision of Prof Florent Allais 
and Dr Louis Mouterde, his 
research focuses on enzymatic 
synthesis, purification, and 

immobilisation of coenzymes of interest. The purpose 
of his visit is related to the immobilisation of cofactors 
on CNCs, using click chemistry, with supervision from 
BioPRIA’s Prof Gil Ganier and Dr David Mendoza. With the 
aim of establishing new applications, easy recycling, and 
regeneration, the objective is to provide a new access 
to some enzymatic cofactors and thus participate in the 
development of biocatalysis. This is another exciting 
collaboration between URD ABI and BioPRIA. 

Farewells and welcomes
Dr Mostafa Dehghani farewelled 
BioPRIA at the end of November 
and has moved into industry as a 
Process Engineer. Mostafa was 
a PhD student at BioPRIA under 
the supervision of A/Prof Warren 
Batchelor. Upon completion, 
and under the supervision of Prof 
Gil Garnier and A/Prof Warren 

Batchelor, he became a Research Fellow at BioPRIA.  

Congratulations Mostafa and all the very best in the new 
role. 

The BioPRIA team is excited to welcome new PhD 
candidates, Jie-Ning Chuang and Jayalakshmi 
Jayaprakash. Jie-Ning’s project will focus on applying 
phage-assisted continuous evolution (PACE) for 
biosensing applications, with Prof. Gil Garnier, A/Prof. 
Simon Corrie, A/Prof. Sefi Rosenbluh, and Dr. Gavin 
Knott as supervisors. Jayalakshmi will be working under 
supervision of A/Prof. Victoria Haritos and Prof. Gil Garnier 
on sustainable production of Polyhydroxyalkanoate (PHA) 
biopolymeric materials.
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Revolutionising the Plant-Based Industry: 
Exploring the Potential of Lupin and Lentil 
Proteins in Meat and Dairy Alternatives

RESEARCH

As the world's population continues 
to grow and concerns about the 
impact of animal agriculture on the 
environment and animal welfare 
increase, plant-based protein sources 
have become important. In recent 
years, the market for plant-based 
meat and dairy alternatives has 
exploded, with consumers seeking 
out products that are not only 
healthier for them, but also for the 
planet.
Meat alternatives are plant-based products that aim 
to imitate the texture and taste of meat. There are 
different types of meat alternatives, including sausage-
like products, burger patties, nuggets, and chicken or 
steak-like cuts. These products are made using various 
methods, such as high moisture extrusion cooking, 
electro-spinning, and shearing.

Of these, due to its semblance to meat texture, high 
moisture extrusion is receiving much attention. To make 
meat alternatives using high moisture extrusion cooking, 
plant proteins are extruded using a twin-screw machine. 
The process involves using a screw speed of 150-160 
rpm, a cooking temperature of 130-170 °C, and a moisture 
content of 50-80%. This process helps protein molecules 
unfold, cross-link, and align to create a fibrous structure. 

The aligned proteins are then aggregated and texturised, 
forming a fibrous structure held by crosslinking between 
protein molecules via hydrogen and disulphide bonds 
during the cooling process. Unlike in natural animal meat 
where muscles are naturally aligned with synchronised 
layer of fat and protein crosslinking of protein and other 
ingredients needs to be done using a thermomechanical 
process like extrusion which may not be adequate to 
mimic the animal meat. 

Plant based meat and dairy products possess several 
challenges with similarities across the board. Figure 1 
summarises the current challenges in plant-based meat 
analogue preparation. One such challenge is to mimic 
the texture of animal-based meat and dairy alternative. 
For example, in formulation of meat analogue, different 
textures resembling to different animal tissues or even 
the same body part is desired. This requires an interplay 
between selection of ingredients and texturisation 
process. Exploring different type of raw materials with 
different protein composition and functionality can be 
useful in this aspect.  

Lupin Protein:

Lupin protein is one of the most promising plant protein 
sources to emerge in recent years. Lupin is a legume that 
has been grown for thousands of years, but its protein has 
only recently been recognised as a potential alternative 
to soy and pea protein. Australia being one of the largest 
producers of lupin can benefit from wider application and 
value addition of lupin. Lupin is not only high in protein, 

Figure 1 Current challenges in Plant 
Based Meat (PBM) manufacturing and 
wider consumer uptake.

Figure 2 Seeds of a) Lupinus angustifo-
lius cv Jurien and b) Lupinus albus cv 
Murringo grown in Australia
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but it is also a good source of fibre and essential amino 
acids. In addition to being a nutritionally superior protein 
source, lupin has several other advantages over traditional 
protein sources. First, it is a sustainable crop that requires 
less water and fertilisers than other crops. Second, lupin 
can grow in poor soil conditions, making it an attractive 
crop for farmers in developing countries. Third, lupin is 
a non-GMO crop that is naturally resistant to many pests 
and diseases.

The group led by senior lecturer Sushil Dhital is working 
on recovery of protein from underutilised Australian 
legumes like lupin, mung bean, yellow peas and lentils for 
the plant-based meat and dairy alternatives. A recently 
completed a project done in collaboration with Archer-
Daniels-Midland (ADM) company looked at the varietal 
and processing induced effects on the structural and 
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functional characterisation of lupin protein from two 
Australian grown lupins. In a recent article published by the 
group (https://doi.org/10.3390/foods12050908), the effect 
of spray or freeze drying or heat treatment mimicking milk 
pasteurisation on alkaline extracted protein isolates from 
Lupinus angustifolius and Lupinus albus was studied. The 
results showed lupin proteins from L. angustifolius and L. 
albus had subtle changes due to processing while varietal 
differences were prominent which was fundamentally 
the result of their diverse protein composition with the 
albus lupin being rich in legumin like α-conglutin and 
the angustifolius rich in vicilin like β-conglutin. Further 
functional characterisation (manuscript under review) 
showed high protein solubility for freeze dried samples 
while the solubility of spray dried samples reduced by 
up to 30%. Lupin proteins are also known to have higher 
water-holding capacity and gelation properties than soy 

Figure 3 Plant based meat 
analogue and dairy mimic 
from legume proteins.
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protein, which can make it a good choice for applications 
such as meat analogues, or dairy alternative and other 
products that require structure and texture.

The research on the potential of lupin protein was 
expanded upon by another study. One of the PhD 
candidates in the group, Damodar Dhakal, is currently 
investigating the use of lupin-based yoghurt. Early 
research shows promising results in the formulation of a 
creamy, flavourful yogurt with a texture similar to that of 
animal milk yogurt. An additional benefit of using lupin 
protein is that the probiotic starter culture used in yogurt 
fermentation breaks it down, resulting in the production of 
bioactive peptides. These peptides have been found to 
possess ACE-inhibitory activity, which can help prevent 
cardiovascular disease. Further study on other bioactivity 
of these peptides is underway paving way for formulation 
of lupin-based yoghurt with several health benefits.

Lentil and Mung Bean Proteins:

Pulses, including lentils and mung beans, are recognised 
for their human health benefits, food security potential, and 
symbiotic nitrogen-fixing ability. They are rich in protein, 
dietary fibre, micronutrients, and have a low glycaemic 
index, making them suitable for vegetarian and vegan 
diets. 

The growing plant protein-based industry has led to quest 
for finding alternative protein sources to soy and pea. 
Lentil and mung bean proteins are of particular interest 
to the food industry due to their affordability, nutritional 
value, associated health benefits, environmental benefits, 
and agronomic productivity, including nitrogen fixation 
and drought resistance. Lentil and mung bean protein 
isolates have been studied for application in various 
product formulations, including meat extenders, extruded 
puffed snacks, and dairy alternatives like yogurt and milk-
like beverages.

Final year PhD candidate, Smriti Shrestha is looking at the 
potential of lentil proteins in meat analogue formulations. 
Her research looked at the structural and functional 
characteristics of proteins from different Australian 
lentils, yellow pea, mung bean and compared their 
characteristics with commercially available soy and pea 
protein. The difference in protein composition i.e., pea 
and lentils being rich in legumin like protein which are 
known for softer gel formation and lower thermostability 
and mung bean being rich in vicilin like protein which 
are thermo-durable and form firmer gel will have different 
applications such as the former may be used for sausage 
type product while the latter can be used for steak or 

muscle type product. Two recent articles have been 
published by her looking at the structural and functional 
characteristics  of lentil and mung bean proteins (https://
doi.org/10.1016/j.foodchem.2023.135464)  which provide 
fundamental understanding for manufacturing of meat and 
dairy alternative products using these protein sources.

While lupin and lentil proteins show great promise as 
ingredients for plant-based meat and dairy alternatives, 
there are still challenges that need to be addressed. 
One challenge is the cost of production. Lupin and lentil 
proteins are currently more expensive than soy and 
pea proteins, which could limit their use in commercial 
products. However, as technologies like dry fractionation 
becomes widely adopted and processes are scaled up 
these cost barriers can be lifted. We foresee rapid uptake 
of lupin and lentil protein by food formulators in preparing 
wide range of meat and dairy mimic products in a near 
future. 

Article submitted by Lavaraj Devkota and Sushil Dhital 
Bioresource Processing Research Institute of Australia (BioPRIA), 
Department of Chemical and Biological Engineering, Monash 
University, Clayton Campus, VIC 3800, Australia
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From farm to fork: moving towards 
sustainable food processing

Climate change poses a serious existential threat to the 
planet , and is thus impacting all aspects of human life. 
Recent surveys have identified the food production sector 
as one of the major producers of greenhouse gases in the 
atmosphere. Within food production sector, the poultry and 
meat industries are responsible for the direct emission of 
gases like methane, released in large amounts by abattoirs. 
Similarly, excessive use of fossil fuels to generate thermal 
energy is also a leading cause of higher carbon footprint 
in the food processing industries. Addressing these 
problems requires a multi-faceted approach towards food 
processing. The immediate solutions to combat these 
issues is reducing consumption of animal-based food 
and slowly replacing it with plant-based foods. Meat and 
dairy products are primarily consumed for their protein 
content because they are rich sources of proteins and 
have a characteristic functionality. This should be made 
available in the proposed alternatives. The long-term 
solution will be to replace the fossil fuel driven thermal 
processes with greener non-thermal technologies. The lab 
at BioPRIA is working on solutions to the aforementioned 
issues. Three of the major fields being researched are 
plant-based proteins, non-thermal hydration, and waste-
water valorisation. Thanks to their work, the lab’s findings 
can be transferred into industry and applied in fighting the 
planet’s existential threat. 

Plant based proteins

Plant-based proteins refer to proteins obtained from various 
plant sources, including legumes, grains, nuts and seeds. 
The popularity of plant-based diets and the global focus 
on sustainable food options have led to increased interest 
in these protein sources. Proteins are vital macronutrients 
composed of amino acids, serving as the fundamental 
components of living organisms. There exist 20 distinct 
amino acids that can be combined in diverse manners to 
create a multitude of proteins. Among them, nine amino 
acids are deemed essential, as the human body cannot 
synthesise them internally, necessitating their intake 
through the diet. Plant based proteins generally contain 
low saturated fat and zero cholesterol compared to animal-
based proteins. They are also often rich in fibre, vitamins, 
minerals, and phytochemicals, which are beneficial for 
overall health. 

Recent times have witnessed an increasing demand for 
environmentally sustainable ingredients, giving rise to 
the burgeoning plant protein sector. From a scientific 
perspective, plant-based proteins have been extensively 
studied for their nutritional composition, bioavailability, 
and health effects. We have investigated the amino acid 
composition and digestibility of different plant-based 
protein sources to assess their nutritional value and also 
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explored methods to improve the functional properties of 
plant proteins, such as their solubility, emulsifying ability, 
and gelation properties, to make them more versatile for 
food applications. 

We are working with proteins from various Australian grown 
legumes to develop plant-based yogurts, meat analogues 
and other popular plant-based products that mimic the 
taste, texture, and appearance of animal-based products. 
We investigate the structure functionality relationship of 
different proteins using advanced techniques like nuclear 
magnetic resonance, size exclusion chromatography, 
SDS-PAGE & CD spectroscopy, to name a few. We are 
also trying to understand the interactions between proteins 
and other food components like starch, polyphenols and 
oligosaccharides.

Non-thermal hydration

Conventional hydration process has serious limitations in 
terms of high energy requirement, higher carbon footprint 
and greatly reduced nutritional value. To address these 
problems, we are working on finding suitable alternatives to 
the thermal hydration process. Specifically, we are looking 
at utilisation of non-thermal technologies like ultrasound 
and pulsed electric fields to reduce energy requirements 
and unit production costs. These technologies are also 
known to preserve thermolabile phytochemicals, making 
the end product highly nutritious.  Ultrasounds are acoustic 
longitudinal waves, which can cause changes in the seed 
coat microstructure and accelerate the mass transfer by a 
mechanism commonly referred to as “acoustic cavitation”. 
We have identified that in addition to the surface 
modulation, the rise in temperature as a consequence of 
ultrasound wave attenuation also enhances the moisture 
uptake. These synergistic effects make ultrasound a better 
option of non-thermal hydration. Similarly, pulsed electric 
field processing can also make desirable changes in the 
seed coat microstructure of the beans. The changes are 
in the form of nanoscopic pores which provide channels 
for water absorption into the beans Pulsed electric field 
treatment works on the mechanism electroporation, which 
is caused by the difference in transmembrane changes 
at the cell membranes of individual cells. Pulsed electric 
field treatment is extremely fast making the processing 
time significantly short.  

To develop an in-depth understanding of non-thermal 
hydration processes, we are employing magnetic 
resonance-based techniques like low field nuclear 

magnetic resonance to identify the separate proton 
densities and water distribution profiles. We are also using 
Magnetic resonance imaging to follow the water uptake 
route during non-thermal hydration. Likewise, we are 
planning to conduct non-destructive computer-generated 
tomography to observe any cracks or fissures inside the 
beans, as a result of non-thermal treatment. These studies 
are required in order to ensure that the beans remain 
intact, since any cracks in the interiors of the beans can 
propagate on to the seed surface and result in breakage 
during canning.

 

Waste water valorisation

The valorisation of polyphenols and dietary fibres in 
bean hydration wastewater is an emerging area of 
interest in the food industry due to its potential to develop 
functional foods and enhance the sustainability of 
legume processing systems. As discussed, an efficient 
hydration approach allows for minimising the leaching of 
bioactive components while processing in a shortened 
time. However, leaching is still inevitable. Bean hydration 
wastewater contains a variety of bioactive compounds, 
such as polyphenols and dietary fibres, especially the 
raffinose family oligosaccharides (RFO). In terms of 
polyphenols, phenolic acids (that is, hydroxycinnamic 
acid and its derivatives), flavonoids (quercetin, catechin, 
kaempferol, etc.), and anthocyanin group (delphinidin, 
cyanidin, and their derivatives) are predominant in beans. 
Dietary fibres are present in significant amounts in beans, 
with RFO (such as raffinose, stachyose, and verbascose) 
being the predominant soluble fibres that are easily 
leached into water during the hydration process.

Polyphenols and RFO are present in hydration water 
in significant amounts due to the effects of elevated 
temperatures and hydration time, which soften the 
cell wall constituents and allow them to be extracted. 
This leads to a severe loss of nutritional quality in the 
final product. To enhance the sustainability of legume 
processing, therefore, it is important to recover these 
active components and consider whether re-adding them 
to the final product or using them to develop new functional 
food products. However, recovering polyphenols and 
RFO is a key challenge due to the complexity of this 
cocktail in the hydration, which requires extensive 
investigation. To efficiently recover them, it is necessary 
to identify each predominant component in the mixture, 
including the compound name, solubility, molecular 
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weight, etc. This information can be used to construct an 
efficient recovery method. A fundamental approach for 
separating these bioactive substances is based on their 
solubility (hydrophobic or hydrophilic), molecular weight 
cut-offs, etc. In this case, an adsorption/desorption 
process using macroporous resins is an effective way 
to separate polyphenols (mostly weak hydrophobic or 
strong hydrophobic compounds) from strong hydrophilic 
components (i.e., RFO). Membrane separation can then 
be used to further purify phenolic compounds based 
on their molecular weight cut-offs. The final extract may 
provide high performance in exerting health-promoting 
effects due to the enriched amount of target components.

Regarding health functional properties, polyphenols are 
well known to inhibit the activity of key carbohydrate 
digestive enzymes, such as α-amylase and α-glucosidase. 
By inhibiting these enzymes, the digestion of starch will 
be slower, which lowers the glucose absorption rate, 
contributing to the prevention of diabetes and obesity. 
These compounds are thought to inhibit enzyme activity 
by binding to its structure. Multi-spectroscopic and in-
silico techniques, such as molecular docking and dynamic 
simulation, can be used to confirm the binding between 
enzymes and polyphenols and to investigate their in 
vitro inhibition kinetics. These approaches can provide 
valuable insights into the enzyme inhibitory effects of 
polyphenols.

In terms of metabolism, these active constituents are 
not commonly digested in the small intestine but are 
biochemically transferred to smaller metabolites in the 
colon with the help of gut microbiota. These colonic 
metabolites are known to confer a wide range of health-
beneficial effects such as antioxidant, antimicrobial, anti-
inflammatory, anti-diabetes, or anti-obesity effects, as well 
as maintain a healthy gut by modulating gut microbiota 
diversity. Polyphenols, which mostly exist in conjugated 
forms, are metabolised into smaller units such as phenolic 
acids. These units are then transferred to the liver then 
circulation system to perform their health-promoting 
effects. Similarly, RFO are metabolised to short-chain fatty 
acids (SCFA) (e.g., acetate (C2), propionate (C3), and 
butyrate (C4)), which then enter the circulation system 
and exhibit their health-promoting activities.

However, the key challenge is determining the required 
amount of bioactive components necessary to exert 
the beneficial effect without causing flatulence due to 
their indigestibility in the gastrointestinal tract. Further 
investigation is needed to understand how these active 
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Article written by Dang Truong Le, Dilini Perera, Gaurav Kumar
BioPRIA, Department of Chemical and Biological Engineering, Monash 
University, Clayton Campus, VIC 3800, Australia

compounds are metabolised in the colon to cause the 
desired effect, which compound causes the predominant 
effect, and whether a synergistic effect exists. Such 
research could help identify the optimal conditions for 
using recovered polyphenols and dietary fibres from 
bean hydration wastewater to develop functional foods 
that provide health benefits as well as enhance the 
sustainability of the legume processing system. 

Article submitted by Dang Truong Le, Dilini Perera, Gaurav Kumar
Bioresource Processing Research Institute of Australia (BioPRIA), 
Department of Chemical and Biological Engineering, Monash 
University, Clayton Campus, VIC 3800, Australia
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Sankar came to academia in mid-2009 after two decades 
in the energy and fuel industry - at the International 
Energy Agency in France, Anglo Coal Australia and CRC 
for Lignite in Australia, and Development Consultants in 
India.

He says the sustainable acquisition, processing, and use 
of fuels and other energy sources is at the heart of the 
chemical and biological engineering mission at Monash 
University.

"In the past, fuels such as coal, oil and wood were burned 
in air to produce heat and power with little regard to 
environmental effects. In the future, this unsustainable 
method will simply not be acceptable," he says.

Sankar currently leads a group of 16 PhD students 
and researchers working on gasification of solid fuels, 
processing of wastes and CO2 to liquid fuel and chemicals, 
chemical looping for CO2 capture, and high-value platform 
chemicals production from biomass.

Industry Collaboration

The waste processing research involves reactor design, 
full process simulation, both small and large-scale 
experiments and analysis of feedstock and products 
including solids, liquid, and gaseous.

Apart from a few blue-sky fundamental research, 
most of the projects to date have been funded by the 
industry and have involved the processing of end-of-life 
mixed polymers, bioplastics and tyres, waste biomass, 
automotive shredder residues, electronic wastes, battery 
wastes, waste paints, powder coat paints, spent optical 
fibres, sub-sea umbilicals, and legacy wastes such as fly 
ash and CO2 conversion.

The end objectives included fuel and chemicals 
production, monomer recovery, extraction of metals such 
as titanium, silicon, and germanium, and increasingly, 
rare earth and other critical metals.

Sankar says one company is now in discussion to start 
larger-scale processing of waste plastics because of the 
department's research.
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With the worldwide emphasis on sustainability and 
circular economy, there is an increased research and 
development focus on processing of feedstock and 
extraction of energy and high-value components from 
waste materials.

Sankar Bhattacharya, Professor and Interim Head 
of Monash University's Department of Chemical and 
Biological Engineering, says waste processing is now a 
large part of the department's portfolio.

Sankar specialises in processing of wastes such as 
plastics, tyres, paints, optical fibres, e-wastes and agro-
residues, as well as extracting chemicals and hydrogen 
from solid fuels, including biomass.

He sees a future where waste processing is part of 
mainstream industry as it moves toward circular economy 
principles and less reliance on imported metals.

"The economics are favourable when compared to 
disposal to landfill which is becoming increasingly 
expensive," Sankar says.

"Wastes of any kind are essentially low-cost feedstock 
with embedded energy that can be extracted. Some 
have high-value metals in concentrations comparable, or 
higher, than in mined minerals and can be extracted by 
using renewable or low-emission solvents.

Research-Driven

The Department of Chemical and Biological Engineering 
at Monash University is the highest ranked in Australia and 
the 48th in the world. It is active in education and research 
and has an international reputation for its research 
programs and postgraduate training. The department 
has 26 academic staff, and more than 150 postgraduate 
students and prides itself on fundamental and industry-
focused research. It has internationally recognised 
research strengths in bioprocessing and biomaterials, 
particle technology, process design and optimisation, 
food engineering, rheology, energy transformation, 
sustainable processing, nano materials and particle 
technology.

Backed by science
Waste processing is a growing area for Monash University’s 
Department of Chemical and Biological engineering, Sankar 
Bhattacharya, Professor and Interim Head, explains.
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"I firmly believe in the processing of end-of-life waste 
plastics in the short-term," he says. "Waste paints and 
waste biomass will follow."

Based on the experimental work, process simulation 
and the techno-economics analysis, Sankar, and the 
department, believe there is a future application for 
processing end-of-life tyres into liquid fuel.

"The liquid fuel is combustible but not suitable for chemicals 
production per se," he says. "A dedicated supply chain 
needs to exist to make pyrolysis plants viable at defined 
locations.

"Also, defined regulatory policies in support of pyrolysis 
process will facilitate the introduction of pyrolysis plants 
that are technically not complicated." 

Source: Originally published in Waste Management Review, 
March 2023
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For more information, contact  
Sankar.bhattacharya@monash.edu

Oils from mixed 
plastics

Metals recovered from waste paint

A waste processing rig developed at Monash University

mailto:Sankar.bhattacharya%40monash.edu?subject=
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In the context of internet of things 
(IOT), it has become ever demanding 
for groundbreaking technologies that 
can better connect human to human, 
human to machine, and machine to 
machine. 
The immediate benefits of such connected technologies 
will enable human healthcare personalised and stay 
connected anytime anywhere, as well as offer immersive 
real-virtual interactions in the upcoming metaverse world. 
To date, state-of-the-art technologies are able to connect 
electronic devices to global internet virtually anytime 
anywhere. However, the connection between electronic 
devices and human health conditions or human activity is 
far from “seamless”.

The fundamental gap lies at that electronic and biological 
worlds are incompatible, where the former is mainly made 
of rigid matters functioning under dehydrated states but 
the latter comprises of mainly soft matter working under 
wet conditions. Wearable skin-like electronic devices 
(referred as ‘E-skin’ devices) may be able to overcome 
this challenge to better connect biological system to 
electronic world in that they are soft and elastic, matching 
human skins in conformable and imperceptible manners. 
Thin yet soft skin-like sensors have the potential to attach 
and deform freely on your skin, monitor your health vitals, 
and interact you with machine interface.
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An AI-powered wearable skin
Recently, researchers have demonstrated smart on-body 
wearable skin systems that can recognize gesture and sign 
languages. This is typically accomplished through artificial 
intelligence to learn and classify between multiple sensor 
outputs. In particular, soft resistive sensors called resistive 
skins can be a simple yet scalable strategy to detect 
various biometric biosignals. However, the information 
from a single resistive sensor is usually non-specific 
to biometric information leading to largely entangled 
biosignals, which cannot be used for recognising specific 
activities combos. On the other hand, human skin is a 
complex soft tissue that may contain multiple biometric 
signals within a small area. For instance, Human throat 
skin may contain several biometric including speaking, 
heartrate, breath rate, neck movement, and tactile touch. 
Such abundant information cannot be easily collected by 
a single resistive E-skin.

To address this challenge, we developed a hierarchically 
resistive skin (HR skin) offering the ability of “one resistive 
signal - multiple biometrics”. This HR skin was devised with 
three resistive skin layers composed of top Platinum (Pt) 
layer, middle vertically aligned gold nanowires (v-AuNWs) 
layer, and bottom ultrathin gold nanowires (u-AuNWs) layer 
with respective distinct response to different biometrics 
(Figure. 1a), Such fabricated HR skin exhibited distinct 
staircase-shaped electrical responses and linearity in 

Figure 1 Bio-inspired HR skin-neuron 
network sensory processing framework. 
a, Schematic of the wearable HR skin as 
a single biosensor to report multiple bio-
metrics including physical (speak, neck 
motion, and tactile) and physiological 
(breath rate and heart rate) information. 
b, Framework of our HR skin sensory 
system to disentangle a single resistive 
signal into multiple classified biometrics 
via our data process and DeepHS. 
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three different strain ranges, leading to identification of 
five physical/psychological activities (speaking, heartrate, 
breath rate, touch, and neck movement, Figure 1b) when 
worn on throat.

Our design concept involves in hierarchical HR skins with 
specific sensing layers, namely high conductivity/high 
sensitivity for the top layer; medium conductivity/medium 
sensitivity for the middle layer, and low conductivity/low 
sensitivity required for the bottom layer. All the three 
layers are connected in parallel. With this design, the HR 
skin conductor displayed a staircases-shaped resistance 
changes to tensile strains, with high linearity in the 
specific strain regimes (Figure 2a, b). As a result, our HR 
skin maintained ultrahigh sensitivity with respect to a full 
strain range to pick up biometric signals from weak throat 
vibration (ε<0.01%), carotid pulsation ( ε<1%), breath 
(ε<5%) to neck motion (ε>30%) (Figure 2c), The working 
principle of the HR skin is illustrated in Figure 2d. When a 
constant voltage is applied to the sensing circuit, majority 
of redox current would pass through the low-resistivity top 

Pt layer when a small tensile strain (ε=0-3%) is applied. 
With the strain increased in the medium range (3%-35%), 
the top Pt layer will be electrically non-conductive, thereby 
activating the medium resistivity v-AuNW layer. Further 
increase of the strain to >35% will block electron transport 
in both top and middle layers, in which the high resistivity 
u-AuNW layer dominate the overall current.

Furthermore, we have developed a deep learning-based 
signal processing method called Deep Hybrid-Spectro 
(DeepHS), which allows for classification of entangled 
biometric signals into 11 classes including speaking, neck 
movement, pressing, and their combinations (Figure 3a). 
The program uses a combination of signal processing 
and machine learning to identify these different actions 
by analyzing the characteristics of the sound produced 
by the throat. To filter out any irrelevant noise, a bandpass 
filter was used. By looking at the sound’s amplitude and 
a special image called a spectrogram, the program 
can distinguish between low-frequency motions and 
high-frequency speaking signals. We have achieved a 
classification accuracy of up to 92.73% for one person 
and an average accuracy of 84.21% for a group of five 
participants (Figure 3b, c).

Figure 3. Development of DeepHS for classification and recognition of throat 
activities. a, Visualisation of 11 throat activities.  b, Visualizing the 1094 samples 
of all throat activities by using UMAP dimension reduction technique. c, Testing 
accuracies of motion, speak, combination and all.

Figure 2  (above) Characterisation and working principles of the HR skin. a, The 
resistance changes of each individual layers in the strain range of 0-50%. b, The 
resistance changes of HR skin comprised of Pt film/u-AuNWs bilayers and Pt film/v-
AuNWs/u-AuNWs tri-layers in the strain range of 0-50%. c, Comparison of dynamic 
gauge factors between hierarchical resistive skin and other resistive E-skins in the 
literature. d, The sensing mechanism of the tri-layers hierarchical resistive skin.

Source:https://
bioengineeringcommunity.nature.
com/posts/an-ai-powered-wearable-
skin

https://www.nature.com/articles/s41565-023-01383-6#citeas
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Monash University Malaysia Update
DEPARTMENT NEWS

Established in February 2006, with the inaugural student 
graduation in November 2009, the department has 
steadily grown from fewer than 50 students to over 200 
students to date. Meanwhile, the number of department 
members has also grown from 8 to 23, comprising of 19 
academic staff and 4 laboratory support staff. Among the 
academic staff, are 4 professors, 3 associate professors, 
10 senior lecturers and 2 lecturers. 14 of the lecturers 
are professional engineers/chartered engineers and are 
all members of professional bodies, such as Institution of 
Chemical Engineers (IChemE) and Institution of Engineers 
Malaysia (IEM). 

Monash University Malaysia’s Chemical Engineering 
department has set the standard in teaching, in learning, 
and in the field of research. For example, the department’s 
home-grown unit, the Pilot Plant Project (CHE3873), 
gives students the opportunity to design and develop 
new chemical processes in a learning environment that 
mimics the industry setting. The department’s research 
activities are classified into six focus areas: bioprocess 
engineering, energy, food engineering, colloids and 

polymers, modelling and simulation, and water and 
environment. Each area aims to make a positive impact 
on communities and solve grand challenges.

Many of the students in the department are actively involved 
in extracurricular activities such as the IChemE Student 
Chapter and the ChemE-car Society. They participate 
in external research and design competitions, including 
the Regional Chemical Engineering Undergraduate 
Conference (RCEUC), the National Chemical Engineering 
Symposium (NACES), the IEM Plant Design competition, 
and the Chem-E-car competition, and have won awards. 
Additionally, the student societies frequently organise 
workshops, career seminars, and site visits to enhance 
their discipline-specific knowledge and exposure to 
professional engineering practices in the chemical 
engineering field.

The department aims to continue their commitment to 
developing a high-performing and supportive environment 
so that it can remain a premier chemical engineering 
department among universities in South East Asia and 
beyond.

Image 1: Group photo of students with department members after the 
Final Year Project presentation and awards ceremony (May 2022)

Group photo of students with department members and industry 
advisory panels after the Design Project (CHE4170) presentation 
(November 2022)

Photo taken during site visit to Megajana District Cooling Plant, 
Putrajaya Malaysia (March 2023)

Photo taken during the industry forum session with representatives from 
ExxonMobil and Petronas Malaysia (April 2023)
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Monash Malaysia Research:
Solar Hydrogen: Unlocking a Sustainable Future 
Through Decarbonisation
Prof. Meng Nan Chong’s research group at Monash 
Malaysia is explores photoelectrochemical (PEC) water 
splitting to produce green hydrogen using only sunlight 
and water. Their innovative approach offers a clean and 
sustainable solution for the production of solar hydrogen, 
which plays a crucial role in the ongoing global efforts 
to significantly reduce greenhouse gas emissions and 
achieve decarbonisation in the near future. His research 
group focuses on the design of novel nanostructured 
photoelectrodes using semiconductors and further tuning 
them to enhance light absorption, charge separation, and 
charge transfer. They are also exploring various reactor 
designs to integrate the use of photoelectrodes and scale 
up the PEC water splitting system for commercialisation. 
With their expertise in materials science, chemical 
engineering, and electrochemistry, the group is dedicated 
to making significant contributions to the advancement 
of green hydrogen technologies for the global transition 
towards a decarbonised hydrogen economy.

As the world aims to achieve net-zero emissions, there 
is a growing interest in developing alternative and 
renewable sources of energy to replace fossil fuels. 
Among these alternatives, green hydrogen, which is 
produced by splitting water into hydrogen and oxygen 
using renewable energy sources, has emerged as a 
promising candidate. By using an abundant and readily 
available source of renewable energy in solar energy, 
to power the electrolysis process, green hydrogen can 

be produced cleanly, sustainably, and cost-effectively. 
With the potential to decarbonise various sectors -- 
including transportation, power generation, and industry 
-- green hydrogen has garnered significant attention from 
researchers, policymakers, and industry leaders alike.

Prof. Meng Nan Chong’s research group is at the 
forefront of this effort. They are exploring the potential of 
photoelectrochemical (PEC) water splitting to generate 
hydrogen using sunlight. This innovative approach offers 
a sustainable and eco-friendly solution for the production 
of hydrogen, one that can significantly reduce greenhouse 
gas emissions and provide a decarbonised pathway 
towards a more sustainable future. Specifically, they focus 
on the design of novel nanostructured photoelectrodes 
using semiconductors, which are materials that can 
convert light into electricity, with further modifications 
through metal and non-metal doping, photosensitisers, 
and co-catalysts. These modifications can alleviate some 
of the technical bottlenecks that have limited the efficiency 
and scalability of PEC water splitting in the past. Through 
surface, bulk, and interface engineering strategies, his 
group aims to design and optimise the performance of 
these photoelectrodes by enhancing light absorption, 
charge separation, and charge transfer. Additionally, 
they are exploring various reactor designs to integrate 
the use of photoelectrodes and scale up the PEC water 
splitting system for commercialisation. By leveraging their 

First research group get-together after 
the COVID-19 lockdown in Malaysia

The graduation ceremony of three PhD graduates who 
were supervised by Prof Chong

RESEARCH
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Demonstration of a simple PEC water splitting system 
during the Monash Malaysia Open Day

Christmas get-together and gift-exchanging activities 
among the research group members.

expertise in materials science, chemical engineering, and 
electrochemistry, his research group is poised to make 
significant contributions to the development of green 
hydrogen as a sustainable and viable energy source. 

As a team of like-minded researchers dedicated to 
finding sustainable solutions to the current global energy 
crisis through solar hydrogen production, Prof Chong’s 
research group has made significant progress in the 
field. The efforts of the group members have materialised 
into significant contributions to the academic community 
through a variety of accomplishments. To advance the 
understanding of their field and contribute to the existing 
knowledge pool, their work on the development of novel 
materials and the optimisation of device architectures has 
been published in numerous reputable top-tier academic 
journals and books. Additionally, the group has also 
presented their findings at international conferences and 
has established many interdisciplinary collaborations 
with renowned global research institutions from different 
countries, such as Australia, the United Kingdom, the 
Philippines and Germany. Their active international 
engagement is also matched with a strong local presence 
in Malaysia as they forged strong partnerships with local 
institutions to drive high-impact research. Moreover, 
Prof Chong’s research group has engaged with both 
governmental and private sectors in meaningful and 

innovative collaborations that can financially support the 
creation of a conducive research environment to carry out 
more dynamic research on green hydrogen production, 
laying the foundation for major research bids in the near 
future. His group has also been dedicated to mentoring 
the next generation of scientists, with a number of PhD 
students who have graduated and have gone on to 
become leaders in their respective industries. The group’s 
growing research presence and their achievements in 
research, mentorship and collaboration are testaments to 
their commitment to excellence. They have successfully 
expanded their impact beyond their immediate community 
and have positioned themselves as leaders in the field of 
photoelectrocatalysis. 

As Prof Chong’s research group grows and continues 
to push the boundaries of research in the field of 
photoelectrocatalysis, they remain committed to making 
a tangible impact on global energy sustainability. In the 
future, the group is eager to continue their research with a 
focus on scalability and practicality. They aspire to design 
cost-effective and stable photoelectrochemical water 
splitting systems that can be implemented on a large 
scale for green hydrogen production. Inspired by their 
successes, the group is driven to collectively translate 
their research into real-world applications that can drive 
the global transition towards decarbonisation and a clean 
hydrogen economy. 

 

RESEARCH
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DEPARTMENT NEWS

In February and March 2023, Professor Raman Singh 
was Guest Professor at ETH Zurich. ETH is consistently 
ranked among the top eight universities in the world 
making Raman’s guest professorship an honour for both 
himself and Monash University. The primary purpose of 
Raman’s visit at ETH was to further strengthen the already 
strong collaborative effort in developing an advanced 
and comprehensive understanding of the chemical 
degradation of the most modern magnesium alloys for 
degradable bioimplant applications in appropriately 
simulated human body fluid (HBF). This collaboration with 
ETH hinges on the complementary expertise at Monash 
and ETH Zurich. Some of the most modern magnesium 
alloys for biodegradable implant applications have been 
developed at ETH, and Monash provides expertise in the 
investigation of corrosion and corrosion-assisted cracking 
of magnesium alloys for such applications.

“Health Science” and “Sustainable Development” are 
the core topics of Monash’s Research Agenda that 
emphasises “transforming society’s response to the 
core of social issues through expertise in health and 
wellbeing”. An aging population and an increasing 
number of people who lead a physically active lifestyle, 
has put growing demand on orthopaedic rehabilitation. 
Hence, an innovative approach that can translate into 
more economical medical expenditure and more patient 

convenience, is socially fulfilling and commercially 
attractive.  

It is intriguing that high susceptibility of magnesium 
alloys to corrosion make them attractive as temporary 
implants (crews, plates, wires, stents) since such alloys 
will simply dissolve away after they have performed their 
function.  It is crucial in this regard that magnesium is 
non-toxic to human body and any excess magnesium is 
simply secreted through human renal system. The fact 
that magnesium alloys can harmlessly corrode away after 
their service as temporary implants bestows a unique 
advantage, i.e., use of magnesium alloys will enable 
altogether avoiding the second surgical procedure that is 
invariably undertaken to remove the temporary implants 
of traditional materials (e.g., Ti alloys) after they have 
performed their purpose.

Raman and his ETH host, Professor Jörg Löffler’s (both in the 
picture) complementary expertise in corrosion/corrosion-
assisted cracking and development of magnesium alloys, 
respectively, will essentially be developing a strong 
Monash-ETH collaboration to understand corrosion and 
assisted cracking of magnesium alloys in simulated 
human-body fluid. Prof Löffler’s group at ETH has very 
recently developed some of the most modern magnesium 
alloys for biodegradable implant applications.

Professor Raman Singh’s guest Professor at 
ETH Zurich
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DEPARTMENT NEWS

Professor Ravi Jagadeeshan, who heads the Molecular 
Rheology group, attended the 93rd Annual Meeting of the 
US Society of Rheology, held in Chicago last October.

Three of his former PhD students joined him, and presented 
their work at the conference. Aritra Santra, who graduated 
from Monash University in July 2021, was a postdoc in the 
Levich Institute at the City College of New York, CUNY 
at the time of the meeting. Since January 2023 he has 
been at the Department of Chemical Engineering at the 
Indian Institute of Technology, Dhanbad, India, as an 
Assistant Professor. Kailasham Ramalingam, graduated 
from Monash University in August 2021, and has been 
a postdoc in the Department of Chemical Engineering at 
Carnegie Mellon University in Pittsburgh since then. 

Isaac Pincus graduated from Monash University in 
September 2022 and joined the Department of Chemical 
Engineering at MIT as a postdoc. Also pictured is Professor 
Gareth McKinley from the Department of Mechanical 
Engineering at MIT. Professor McKinley has had a long-
standing research collaboration with Professors Tam 
Sridhar and Ravi Jagadeeshan. He was the Department’s 
inaugural 60th Anniversary Platinum Seminar speaker in 
January this year where he spoke about “Novel Passive 
and Active Approaches to Fluid Friction Reduction using 
Polymers & Plastrons”.

Members of the 
Molecular Rheology 
Group at the US 
Society of Rheology 
Annual Meeting 

Rheologists with Monash affiliations at the US Society of Rheology 
Annual Meeting held in Chicago in October 2022. From left to right: 
Professor Gareth McKinley, MIT; Dr Isaac Pincus, MIT; Professor Ravi 
Jagadeeshan, Monash; Dr Aritra Santra, CUNY & IIT Dhanbad; Dr 
Kailasham Ramalingam, Carnegie Mellon.

The Woodside Monash Energy Partnership (WMEP) 
continues to expand with the renewal of the Partnership 
for three years to enable further development of 
early-stage research and commercialisation to 
support Australia’s lower-carbon energy transition. 
Through a joint investment of AUD$22 million, the next 
phase of the Woodside Monash Energy Partnership 
will focus on three new flagship programs involving 
direct air capture, large-scale ultra-low-cost solar, 
and biochemical conversion and recycling of mixed 
gas streams. 
The programs aim to accelerate research that will 
result in pilot plants within the three-year period from 
2023 to 2025. The Department of Chemical and 
Biological Engineering will be a major participant 
trough research programs in direct reduction of 
methane to products, capture of CO2, plasmonic 
conversion of CO2, and electrolysis for CO2 reduction.
The Partnership aligns to Monash’s Impact 2030 
strategic plan and is working to address the global 
challenge of climate change through its emphasis 
on energy transition, with major research programs 
in clean energy and carbon abatement.

Woodside Monash 
Energy Partnership

Left to right: Dr Claudia De Los Rios , Neil Kavanagh, Professor Doron 
Ben-Meir, Dr Russell Tait, Professor Paul Webley, Professor Yiannis 
Ventikos.  Tony Almond, Dr Matthew Nussio, Anita Zanchetta, and Voula 
Terzoudi
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Monash University’s very own Professor Benny Freeman 
has received the highest honour accorded to an 
engineer. On top of this, he received a second award for 
“Outstanding Contributions”, which is an incredibly rare 
feat.

Professor Freeman is Professorial Fellow in the Monash 
Department of Chemical and Biological Engineering with 
a long history of research success. 

His research has enabled multiple organisations to create 
and commercialise projects that are building stronger 
communities. For example, Nala Membranes have 
developed chlorine resistant membranes for desalination. 
The materials used in their membranes were developed by 
Professor Freeman and colleagues at Virginia Tech. These 
assist in providing clean water at a lower cost. Coatings 
more resistant to fouling in water purification applications 
discovered in Professor Freeman’s laboratory are being 
employed by Water Surplus. And EnergyX, which employs 
almost 50 scientists, engineers, and other professionals, 
utilises membranes developed by Professor Freeman and 

colleagues at Monash University and CSIRO to extract 
lithium from salty water solutions. This can then be used 
to supply new batteries for electric vehicles and other 
applications.

In recognition of his impressive career in innovative and 
impactful research, Professor Freeman was elected to 
the US National Academy of Engineering (NAE). NAE 
Members have distinguished themselves in business 
and academic management, in technical positions, as 
university faculty, and as leaders in government and 
private engineering organisations. Members are elected 
by their peers in recognition of their distinguished service 
across a range of categories – making membership to the 
NAE one of the highest honours possible accorded to an 
engineer.

Only weeks later, the American Institute of Chemical 
Engineers (AICHE) decided to award Professor Freeman 
with the AIChE Braskem award. This prestigious award 
is the same award received by Bob Langer, one of the 
founders of Moderna. Professor Freeman was recognised 
“For Outstanding Contributions to Materials Engineering 
and Science of Polymers for Gas and Liquid Separation 
Membranes, Training of Students, and Extensive Service."

These awards recognise a career of insight, innovation 
and commitment. It is because of professors like Benny 
Freeman that the Monash Faculty of Engineering 
has maintained its national #1 ranking for Chemical 
Engineering and Materials Science (QS Rankings by 
subject 2023).

Source: Monash University News

DEPARTMENT NEWS

Water purity & 
lithium batteries – 
What do they have 
in common? Award 
winning Professor 
Benny Freeman.
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New Suzhou lab
We are delighted to introduce our 
newly built laboratory, which was 
designed in 2020 and built in 2021, 
amidst the pandemic.
This state-of-the-art facility is spread over an area of 1000 
m2 and houses five separate laboratories, each meeting 
the highest standards of scientific research. The facility 
was carefully designed to ensure that all researchers 
have access to a spacious and comfortable working 
environment, with modern amenities and a secure 
infrastructure. Our laboratory was fully operational by 
early 2022, and we are proud to have already supported 
a wide range of scientific research projects and attracted 
multiple academic and industrial partners across several 

DEPARTMENT UPDATES

fields, including chemistry, chemical engineering and 
material science. The laboratory boasts an excellent 
infrastructure and advanced equipment, including 
analytical instruments, characterisation instruments 
(XRD, SEM, etc.), incubators, centrifuges, and much 
more coming. We believe that our facility can play a 
significant role in advancing scientific research and 
fostering a culture of scientific excellence for now and for 
the decades to come. 
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DEPARTMENT UPDATES

Alumni news

Dr. Chinrajib Saha
Mitsubishi Heavy Industries Group, Mitsubishi 
Power, USA
Monash University alum Dr. Chiranjib Saha has found 
immense success sharing his expertise from Monash 
internationally. Dr. Saha arrived at Monash University 
from General Electric (GE Energy) to enrol in the PhD 
program at the Department. He was supervised by Prof. 
Sankar Bhattacharya in the Energy Fuels and Reaction 
Engineering Research Group, where his doctoral 
research was related to broader clean energy technology 
developments to tackle climate change.

Since his graduation from Monash in 2013, Dr. Saha has 
taken positions at several international organisations 
including government and industry, including at the  
Ministry of Natural Resources of Canada and the US 
Department of Energy (DoE).

Dr. Saha currently works for Mitsubishi Power (US) under 
Mitsubishi Heavy Industries Group. At Mitsubishi, he 
has been able to apply his knowledge from his time at 
Monash and is responsible for the development of new 
generation systems leading several new technology 
developments: combined cycle, gas turbine, renewable 
power generations, H2 and specialty fuel combustion 
plant developments, CO2 capture solutions from large 
power projects and industrial plants, H2 generation and 
storage, and grid supported flexible plant solutions. 

Dr. Kawnish Kirtania
Bangladesh University of Engineering and 
Technology
Dr. Kawnish Kirtania enrolled in the Department in 2011 
as a PhD Candidate to work on bioenergy generation to 
mitigate the carbon emission under the Supervision of 
Professor Sankar Bhattacharya. After his PhD, he moved 
to Sweden as a Postdoctoral researcher to carry out 
further research at a pilot scale to facilitate the industrial 
application of biofuel generation technology. 

Currently, he is working as an Associate Professor 
of Chemical Engineering at Bangladesh University 
of Engineering and Technology (BUET). His ongoing 
research projects involve hydrogen generation, circular 
economy, waste valorisation and decarbonisation.

Keeping up with our Alumni acorss research and industry.

 



33

Dr. Negin Amini
Deakin University
Dr Amini remembers getting lost on her first day as 
a Monash PhD student in winter in 2014, but was so 
excited she couldn’t stop smiling. 

During her time in the Department, she made countless 
connections with people from all over the world, 
experienced many highs and lows in the world of 
research, attended as well as organised international 
conferences and developed specialised skills in 
engineering. 

Dr Amini was lucky enough to attend her graduation 
just before the pandemic hit. Her path led her to Deakin 
University as a lecturer in Engineering Management. 

Dr Amini is now researching full time at the  Centre of 
Excellence for Minerals Processing.

In this role she recently found herself kilometres under-
ground in a copper mine, and was blown away by the 
scale of that industry in our very own backyard. 

“I’m forever grateful for my experience at Monash and 
the path that it has led me on!”

Dr. Gabriel Huynh,
CSIRO
Dr Gabriel Huynh completed his PhD in 2021 with A/
Prof. Simon Corrie, in collaboration with A/Prof. Jessica 
Frith and Prof. Laurence Meagher from the Department of 
Material Science and Engineering.

He worked on the development of nanoparticle based 
biosensors for the detection of metabolites within 
mammalian and bacterial cell culture systems. 

Currently, Dr. Huynh is a post-doctoral research fellow at 
CSIRO as a part of the Biomedical Sensing Team, who 
focus on developing novel electrochemical and optical 
biosensing to meet various clinical and biomedical 
applications.

Dr Huynh is developing a new surface-based optical 
biosensing for monitoring key analytes, such as secretome 
and cytokines, for upscaled mammalian cell production, 
in hopes of creating a closed-loop system.

Large-cell mammalian cell production plays a key role 
in various industries, ranging from vaccine production, 
celltherapy, and regenerative medicine. However, the main 
challenge is the overly complex and manual processes 
needed for day-to-day maintenance – leading to high 
batch-to-batch variability and increased operational cost. 
By integrating biosensors within this process to create a 
closed feedback loop, tighter processing controls would 
increase the quality of each batch while minimising costs.
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We are pleased to announce that the 
biennial Delivery of Functionality in 
Complex Food Systems conference 
(DOF2023) is being held at Monash 
University from 25 – 27 October 2023.  

DOF2023 is an interdisciplinary symposium about food 
science and engineering, biophysics, applied soft matter, 
food technology and applied human nutrition. Diverse 
participants (such as academia, equipment manufacturers 
and industry) from all over the World are encouraged to 
attend. This year DOF will have a special emphasis on 
sustainability (incl. alternative proteins) and analysing 
their functionality. This includes techniques to measure 
physicochemical, sensory and nutritional properties. 

The conference will therefore focus on the 
following topics: 

 » Meat, seafood, and analogues
 » Milk, egg, yoghurt, cheese, and analogues
 » Life cycle analysis and analytical techniques
 » Digestion and Bioavailability (organised by the Riddet 

institute)
The conference will also feature a session dedicated to 
commercialisation & consumer perception led by Monash 
Food Innovation. We are keen to make this symposium 
available to as many people as possible in the community 
who are feeling the effects of COVID-19, therefore fees will 
be low. Attendance at the plenary and keynote sessions is 
expected to be 100 – 200 delegates in-person at Monash 
University.

ABSTRACTS

We now welcome your abstract 
submissions for oral and poster 
presentations. The deadline is 2 June 
2023, with notification early July so you 
have more than three months to organise 
your travels. More information on the 
abstract submission template & form 
and registration fees, is available on the 
website: 

https://www.monash.edu/engineering/
dof2023

SPONSORSHIP

There is an opportunity exists for sponsors to support 
the conference and present their latest products at the 
conference exhibition. The gold ($1000) and silver ($500) 
sponsorship packages include one registration, an 
exposition booth, advertisement in the program booklet, 
verbal acknowledgements and display of the logo. The 
gold sponsors will be named sponsor for one session.  

For more information please email  
leonie.vanthag@monash.edu 

@dof2023

@dof2023

https://www.linkedin.com/company/monashcarboncapture/
mailto:leonie.vanthag%40monash.edu%20?subject=
http://@MEPSS1
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monash.edu/engineering/departments/chemical

CONTACT MONASH CHEMICAL & BIOLOGICAL ENGINEERING

Department of Chemical & Biological 
Engineering  

Monash University
Clayton Victoria 3800
Telephone: +61 3 9905 3555
Facsimile: +61 3 9905 5686 
eng.monash.edu.au/chemical

LinkedIn 
Twitter @MonashChemEng 

WOULD YOUR COMPANY LIKE TO OFFER ANY OF THE 
FOLLOWING?

•	 Vacation Work Experience to our undergraduate 
students

•	 Graduate Positions (Undergraduate and Postgraduate)
•	 Speak to undergraduate students at a lunch time 

seminar about your company
•	 Become a corporate sponsor or donate a student 

prize 

MONASH 
CHEMICAL &  
BIOLOGICAL
ENGINEERING

http://monash.edu/engineering/departments/chemical
mailto:https://www.linkedin.com/in/chemical-engineering-a2153736/%20?subject=

