
1

BPN ConferenceBPN Conference
Sydney Sydney 20222022
Dockside Cockle Bay Wharf
18th - 20th October 2022

Endless Possibilities

Bio
Processing
Network



BPN Conference 2022 Sydney2

Major Sponsors
The Bioprocessing Network would like to thank the following
sponsors for their generous support of the 2022 conference

Gold SponsorGold Sponsor

Silver SponsorsSilver Sponsors



BPN Conference 2022 Sydney 3

Bronze SponsorsBronze Sponsors



BPN Conference 2022 Sydney4

Welcome to the Bioprocessing Network Conference for 2022. This is the 15th annual 
conference, which has been some time coming, and the organising committee sincerely 
hopes you enjoy the event.

Whilst the pandemic has resulted in significant challenges for many, it has most certainly 
highlighted the importance of local scientific capability, in particular bioprocessing, in 
formulating a response to a global pandemic both nationally and internationally.

This year’s program reflects the exciting new developments in Australia and in 
bioprocessing more broadly. Much has changed in recent years and the importance 
of science is receiving greater attention which is exciting for researchers and industry 
across Australia and the world.

I would like to thank all event sponsors as without their generous support the conference 
would not be possible. Special thanks to our Gold Sponsor Bio-Rad and the NSW 
Office of the Chief Scientist & Engineer for supporting the event.

Thanks to each of our presenters for taking part in this event – I hope you are looking 
forward to the presentations as much as I am. Finally, I would like to thank the 
Bioprocessing Network Committee (in particular our NSW representatives – Hélène 
Lebhar, Anton Maraldo, Jon Ince and Teresa Domagala) our programme subgroup 
(Andy Herbert, Louis Fabri and Hélène Lebhar) and our treasurer Tizita Horning who 
have worked tirelessly to bring a terrific event together.

A key aspect of this event is networking; something we have not been able to do for 
some time now. Please take this opportunity to catch up with your colleagues again 
and meet new ones. Enjoy!

Dr. Geoff Dumsday	
Principle Research Scientist
CSIRO

Message From the President
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Schedule of Events
Tuesday 

Presentations 8:45 am - 10:40 am
Morning Tea 10:40am - 11:30 am

Key Note - Susie Nilsson 11:30 am - 12:15 pm
Lunch 12:15 pm - 1:15 pm

Presentations 1:15 pm - 3:10 pm
Afternoon Tea 3:10 pm - 3:35 pm

Presentations + Panel Discussion 3:35 pm - 5:30 pm
Welcome Mixer 5:30pm

Wednesday

Presentations 9:00 am - 10:20 am
Morning Tea 10:20am - 11:00 am

Key Note - John Power 11:20 am - 12:05 pm

Lunch 12:30 pm - 1:25 pm

Presentations 3:55 pm - 5:20 pm

Thursday

Presentations 9:00 am - 10:00 am
Morning Tea 10:00am - 10:25 am

Key Note - Pall Thordason 10:25 am - 11:15 am

Lunch 12:15 pm - 1:25 pm
Presentations 11:15 am - 12:15 pm

Presentations 1:30 pm - 2:50 pm

Presentations 11:00 am - 11:20 am

Poster Session 12:05 pm - 1:25 pm

Presentations 1:25 pm - 3:30 pm
Afternoon Tea 3:30 pm - 3:55 pm

Conference Dinner 6:30 pm

Afternoon Tea 3:30 pm - 4:00 pm
Conference Awards 2:50 - 3:30 pm



Presentation Runsheet
Tuesday 

A/Prof Keith  Chappell - A broadly applicable subunit vaccine 
platform to safeguard against future viral pandemics.

9:00 am

Time

Andrew Cumming - TM@TRI, an overview of an Australian first scale-
up manufacturing & translational facility to support emerging biotech & 
medtech companies.

9:30 am

David Rickards - About the Biologics Innovation Facility (BIF) 10:00 am

Nhat Hoang Huynh - Accelerating translational outcomes through 
modern scale-down bioproduction capabilities

10:30 am

Dr. Marianne GIllard - Stable Cell Line Generation at NBF 1:20 pm

Sushil Gupta - Biosimilar Development: From DNA to Product: 
Impact of Process development on Product quality

1:50 pm

Dr. Susanna Tronnersjö - Intensified fed-batch process using 
N-1 perfusion

2:10 pm

Dr. Veronica Martinez - Effects of novel inhibitors on high cell 
density Chinese Hamster Ovary cells culture

2:30 pm

A/Prof. John Kavanagh - A Decade of CFD Modelling of 
Bioreactors: Progress and Remaining Challenges

2:50 pm

Dr. Smita Rajput - Viscosity Reduction Platform (VRP) 
Technology

3:40 pm

Prof. Trent Munro - Improving Human Health with Precision Microbiome 
Science: Development of MAP 315 as a Live Biotherapeutic Product 4:00 pm

Panel Discussion: Skills and Funding Opportunities
Moderator: Jarrod Belcher

4:30 pm

Learning from COVID-19: translational research and services. 
Gold Sponsor presentation- Bio-Rad - Chair: Steve Mahler

8:50 pm

Keynote Presentation - Prof. Susie Nilsson
Chair: Jon Ince

11:30 am

Upstream Process Development and Therapeutics Part 1
Silver Sponsor Presentation - Merck - 

Chairs: Balaji Somasundaram & Teresa Domagala
1:15 pm

Upstream Process Development and Therapeutics Part 2
Bonze Sponsor 3M Presentation - Merck. Chairs

3:35 pm



Wednesday

Dr. Humphrey L. C. Feltham - Ligar: putting molecules in their 
right place

9:30 am

Zhenghui Xu - Decanter Centrifuge – an Alternative to Filter Press in 
Removing Solids in Plasma Fractionation 10:00 am

Toshitaka Omori - New Process Resin of Hydrophobic Interaction 
Chromatography for Antibody Separation by Flow-through Mode

11:00 am

Downstream Process Development and Therapeutics Part 2
Silver Sponsor Presentation - Cytiva - Chair: Hélène Lebhar

1:25 pm

Dr. Sean Feast - Disrupting Downstream Processing - The 
Advance of 3D Printing for Chromatography

2:30 pm

Dr. Ben Hunt & Masayoshi Nagaya -The new, intelligent way to 
scout and scale chromatograpy, ChromNex

3:00 pm

Cell and Gene Therapies
Bronze Sponsor Presentation - Sartorius - Chair: Margot Latham

3:55 pm

Dr. Grant Logan - Meeting the global demand for viral vector 
production and overcoming the clinical challenges for gene therapies

4:00 pm

Dr. Michelle Keir - Cell and gene therapies in a public hospital: 
A new age in personalised medicine

4:30 pm

Dr. Betty Bao & Adrian Westhaus - Novel viral capsid 
bioengineering by nextgeneration directed evolution 

5:10 pm

Keynote Presentation - Dr. John Power
Chair Geoff Dumsday

11:20 pm

Chris Maoudis - Plasma Fractionation by Haemafrac 
Technology

9:00 am

Dr. Khaled Mriziq - Flexible Alternatives To Process 
Intensification for mAb Purification

1:30 pm

Sabrina & Dr. Annie Qu - Application of Membrane 
Chromatography in mAb Purification

2:00 pm

Dr. Ellen Otte & Alexandria Petzke - CGT at CSL Parkville: 
Teaching a young dog old tricks 

4:40 pm

Time

Downstream Process Development and Therapeutics Part 1
Chair: Louis Fabri

9:00 am



Presentation Runsheet
Thursday

Lightning Talks
Chair: Andy Herbert 9:00 am

RNA ecosystem 
Bronze Sponsor Presentation - Lonza - Chair: Andy Herbert

10:25 am

Prof. Sakkie Pretorius - Synthesising future frontiers in wine 
yeast genomics

1:30 am

Dr. Daniel Winters - Precision fermentation: from microscale to
commercialisation of dairy proteins

1:50 pm

Dr. Thomas Tarento - If Elon Musk and Willy Wonka co-
founded a biotech business...

2:10 pm

Dr. Lin Ding - Edible and digestible microcarriers for cultivated
meat production

2:30 pm

Conference Awards
Sponsor Aegros

2:50 pm

Prof Robert Falconer - Rugged Stable RNA-Lipid Nanoparticle 
Therapeutic and Vaccine Products

10:30 pm

Keynote Speaker - Prof. Pall Thordason 11:30 pm

Food and Wine Bioprocessing
Bronze Sponsor Presentation - TOSOH - Chair: Geoff Dumsday

1:25 pm

A/Prof. Tim Mercer - The lifecycle of an mRNA vaccine - from 
design, manufacture and translation.

11:00 am
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Learnings from COVID-19: 
Translational Research & Services

Bio:
A/Prof Keith Chappell is a Molecular Virologist and group leader within the University of Queensland. Keith’s 
research has focused on vaccine development and the understanding of medically and environmentally 
significant viruses. Keith is one of the inventors of a UQ’s molecular clamp platform technology for generation 
of subunit vaccines against a wide range of novel viruses. Keith was the co-leader on a project funded from 
the Coalition for Epidemic Preparedness Innovations (CEPI) in Jan 2019 to establish a rapid response vaccine 
pipeline based on this technology for Disease X. With the outbreak of novel coronavirus in January 2020, Keith 
co-lead research activities to produce a vaccine for COVID-19 that progressed from sequence information to 
clinical trial dosing within 6 months. UQ’s molecular clamp COVID-19 vaccine was shown to be safe and to 
produce a strong neutralising immune response in Phase I clinical trials, however the vaccine did not proceed 
into further clinical trials due to the interference with some existing HIV diagnostic tests. Since 2020, Keith 
has been leading development of a second-generation molecular clamp platform to resolve the issue of HIV-1 
diagnostic interference and working towards working towards bringing down timelines for the creation of safe 
and effective vaccines to safeguard against future viral pandemics.

Abstract:
Molecular clamp is a broadly applicable platform technology that facilitates rapid expression of recombinant 
viral glycoproteins in their native, ‘pre-fusion’ conformation. Following the emergence of SARS-CoV-2, the 
University of Queensland were at the forefront of the race to develop a vaccine. The stabilised spike protein 
produced using the molecular clamp platform, combined with MF59 adjuvant (Seqirus) entered clinical trials 
in under 6 months from sequence availability. This vaccine was shown to be safe, well tolerated, and to elicit a 
high level of virus neutralisation. Molecular clamp stabilised spike demonstrated advantages over comparator 
vaccines in terms of manufacturability and liquid formulation stability. Unfortunately, progression into phase 3 
clinical trials was halted due to HIV-1 diagnostic interference in late 2020.  

In the time since 2020, as second-generation platform has been developed along with a Clamp2 specific 
affinity resin that is able to deliver >99% purity in a single purification step. The Clamp2 platform has been 
validated in pre-clinical studies across multiple virus families, where it has been shown to be equivalent to the 
original platform but without the issue of HIV-1 diagnostic interference. 

The scale of CoVID-19 pandemic exemplifies the importance of rapidly vaccine development and deployment 
under emergency use authorisation to quickly contain novel viral outbreaks and avert pandemics before they 
reach the scale of CoVID-19. The Molecular Clamp platform is unique as a protein antigen subunit vaccine 
platform that supports manufacturing timelines comparable to mRNA vaccine platforms. The University of 
Queensland is committed to working towards bringing down timelines for the creation of safe and effective 
vaccines in line with CEPI’s 100Days Mission.

A/Prof. Keith Chappell
Group Leader
School of Chemistry &
Molecular Biosciences
University of Queensland

A broadly applicable subunit vaccine platform to safeguard 
against future viral pandemics.
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Learnings from COVID-19: 
Translational Research & Services

Andrew Cumming
Senior Scientific Services Manager  

Translational Research Institute, 
Australia

TM@TRI, an overview of an Australian first scale-up manufacturing & 
translational facility to support emerging biotech & medtech companies.

TM@TRI will be an Australian first, purpose built biomedical and translational facility 
built to enable expanding start-up companies while they scale-up operations and 
manufacturing for late-stage clinical trials. 

Part of TRI (Translational Research Institute Australia), TM companies will benefit 
from all the services and support of a modern medical research institute while having 
access to clinicians and clinical trial facilities. Companies will join a community of start-
up and scale up companies with a broad range of experiences in the Australian and 
international BioTech and MedTech landscape. TM seeks to fill a gap in the industry 
by supporting successful and rapidly growing companies, reducing the need to move 
off-shore and growing sovereign capability in the sector. 

The facility will comprise a manufacturing floor with 10 GMP cleanroom suites 
and support space capable of TGA approved manufacturing, two floors with PC2 
laboratories and co-working space as well as space for a chemistry and engineering 
device prototyping. The building will also contain meeting rooms, function area and 
pitch spaces to enable business development activities of the occupant companies. 
Support will be provided by facility staff while companies are expected to operate 
increasingly independently on their journey to establishing themselves in Australia.
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Learnings from COVID-19: 
Translational Research & Services

The UTS Biologics Innovation Facility (BIF) is a 430m2 GMP-ready, PC2 
large-scale facility built as a result of investment by UTS and the NSW 
Department of Industry with soft infrastructure support from the National 
Collaborative Research Infrastructure Strategy (NCRIS). It is an unmatched 
GMP bioprocessing teaching and training facility designed to drive 
opportunities to up-skill the workforce and scale up biopharmaceutical 
projects using state-of-the-art single-use equipment and industry’s best 
practice processing techniques.

The BIF is a global partner to the National Institute of Bioprocessing Research 
and Training (NIBRT) and has the exclusive license to provide training 
courses in Australia using a globally recognised curriculum and known to 
support shortages in the biopharma workforce. NIBRT courses offered at 
the BIF include bioprocessing for engineers, upstream and downstream 
bioprocessing, as well as aseptic and cleanroom operations.

Additionally, the BIF provides contract services in process development, 
manufacturing, and analytics for industry and academic clients. With our 
current capabilities we offer process optimisation and characterization in 
parallel single use bioreactors, and for downstream processes we offer small 
scale chromatography and filtration technology that scale to our larger pilot 
scale instruments. For manufacturing we are currently setup up at the 200L 
production scale, and are fully capable from start to finish, including cell 
revival, seed train, production, harvest, purification, fill and finish.

David Rickards
Biologics Innovation Facility 
Manager
UTS

About the Biologics Innovation Facility (BIF) 
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Learnings from COVID-19: 
Translational Research & Services

Recombinant protein-based biologics manufactured under Good Manufacturing 
Practice (GMP) have gained considerable momentum to treat cancer, rheumatoid 
arthritis, macular degeneration, and other chronic and acute diseases for which 
traditional small molecule drugs have proven ineffective. Biologics produced in 
research laboratory-based methods at the discovery stage do not always translate 
well to GMP processes due to the lack of transferable bioprocess parameters 
data between scales. This avoidable setback often leads to clinical failures, 
delays in translation, and increases in production cost. To accelerate translational 
outcomes, in compliance with International Council for Harmonisation of Technical 
Requirements for Pharmaceuticals for Human Use (ICH) - Development and 
Manufacture of Drug Substance guidelines (Q11), Protein Expression Facility, has 
established a scientifically accepted scale-down bioproduction infrastructure to 
minimise potential process variability between laboratory and GMP scale. The 
presentation will cover experimental studies to optimise process parameters 
such as cell strain, growth media, induction strategy, and supplementary 
feeding strategy. This infrastructure is first of its kind for microbial fermentation 
in Australia and in combination with modern protein analytical capabilities, the 
research infrastructure will empower researchers to develop industry-relevant 
bioprocesses. Two case studies, comparing protein quantity and quality at 
different production scales (24-deep well plate, 200 mL multi-parallel bioreactor, 
and 10 L stirred tank bioreactor) will be presented. Overall, this talk will highlight 
the direct benefits of scale-down bioproduction capabilities to new and ongoing 
translational research in Australia. 

Nhat Hoang Huynh
Research Specialist

Protein Expression Facility
University of Queensland

Accelerating translational outcomes through 
modern scale-down bioproduction capabilities

Nhat Hoang Huynh*, Surekha Nimma, Shyn Ric Tang, Nimitha Ramachandran, 
Sheena Chua, Nguyen Pham, Shilpa Swaminathan, Benjamin Yeo, David 
Owen, Balaji Somasundaram
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Prof Susie Nilsson is the Research Director for the Biomedical Manufacturing 
program with CSIRO (the Commonwealth Science and Industry Research 
Organisation), Australia’s National Science Agency.

Her portfolio encompasses the production of new products and processes 
for the biomedical sector – medical devices, diagnostics, drugs, vaccines, and 
efficient processes to produce them. This covers regulated biomanufacturing, 
biologics research and development, chemical biology, diagnostics and devices 
and bioactive small molecules and polymers.

Susie has an extensive history in biologics and specifically haematopoietic stem 
cell research. She completed her PhD at Melbourne University and post-doctoral 
studies at the University of Massachusetts prior to taking up a position at the 
Peter MacCallum Cancer Institute then the Australian Stem Cell Centre. She 
moved to CSIRO in 2009 and was appointed as an Australian Research Council 
Future Fellow. She became a group leader at the Australian Regenerative Medical 
Institute, Monash University in 2013 and a CSIRO Science Leader in 2014.

Her current role sees broad contributions including overseeing the production 
of biologics for Phase I clinical trials, recently exemplified by the production of 
two COVID-19 vaccine candidates, the building of the new National Vaccine 
and Therapeutics Laboratory for producing products in mammalian and insect 
systems for Phase I and II/III clinical trials as well as the growth of interactions 
with industry in key areas or of the biomedical sector.

Susie Nilsson
Research Director 
Biomedical Manufacturing
CSIRO

“Biomedical Manufacturing, now and in to the future”

Keynote Speaker
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Upstream Process Development 
& Therapeutics 

Dr. Marianne Gillard
Head of Cell Line Development
National Biologics Facility
Queensland

Stable Cell Line Generation at NBF 

The National Biologics Facility (NBF) enables researchers to translate their research, 
bridging the gap between early-stage development and testing, and clinical supply 
of next-generation therapeutic candidates. NBF supports antibody discovery though 
phage display, recombinant protein production (transient or stable expression systems), 
downstream process development and protein characterisation.  

Stable cell line generation is a core service offered at NBF. Multiple cell lines are 
available (CHO and HEK) as well as different transfection methods. NBF has several 
key pieces of equipment that can accelerate stable cell line generation as well as create 
single cell clones. These include FACS ARIA III and Beacon Optofluidic System for 
clonal isolation, Cell Metric for cell imaging, and Biacore 8K+ for titre determination. 
The Beacon® Optofluidic System from Berkeley Lights uses a combination of optics 
and nanofluidics called optofluidics. Through the use of light and semiconductor 
technology, single cells can be isolated, cultured, assayed, and exported.  

Over the past three years, NBF has created hundreds of stable pools and clones 
expressing recombinant proteins ranging from antigens to antibodies to GFP fusion 
cell membrane receptors. NBF has been able to isolate high producing clones from 
a low producing stable pool. This talk will highlight the isolation of several stable cell 
lines that show 2-3 times higher production titre than the parental pool.  
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Upstream Process Development 
& Therapeutics 

  Sushil Gupta
Head of Process Development  

Neuclone Pty Ltd

Biosimilar Development: From DNA to Product: Impact of 
Process development on Product quality

Authors: Divya Viswanathan, Neelam Bhandarkar, Gayan Jayawickrama, 
Manuel Medina, Sara MacPhail, Angelo Perani, Parisa Asvadi, Noelle 
Sunstrom, and Sushil Gupta*

Bio:
Sushil is head of process development in NeuClone Pty Ltd., a leading clinical-stage biopharmaceutical 
company, with an exclusive focus on the development and commercialization of high-quality biosimilar 
products.Sushil has more than 19 years of industry experience from gene to GMP with core expertise in 
process development, process characterization, technology transfer & scale-up of processes to large-scale 
bioreactors. Before joining NeuClone, Sushil worked with various leading biopharmaceutical companies like 
Syngene International Ltd., a Biocon group company, INTAS Biopharmaceuticals, Wockhardt Ltd, and Panacea 
Biotec Ltd in India. Sushil actively played a very key role as a program manager while his association with 
Syngene worked with the top 10 biopharmaceutical companies and supported the Phase I material production 
for several glycosylated and non-glycosylated proteins. Sushil helped develop more than 10 bio-therapeutic 
molecules (including biosimilars and novel molecules). He is a member of the European Society for Animal 
Cell Technology [ESACT], Bioprocessing Network [BPN] and Parenteral Drug Association [PDA].

Abstract:
A biosimilar is a biological medicinal product that is highly similar to and has no clinically meaningful 
differences from an existing regulatory approved and marketed reference product. NeuClone is a clinical-stage 
biopharmaceutical company, with an exclusive focus on the development and commercialisation of high-
quality biosimilar products. The NeuMAX® platform, an integrated CHO cell-based platform for commercial-
scale manufacture of complex biologics, including monoclonal antibodies has been extensively utilized as a 
part of our Right from the Start® approach. 

This presentation will describe the path of activities conducted at NeuClone from analysis of Reference 
Medicinal Product (RMP) to generating a Biosimilar product.  NeuClone has in-house capabilities for 
generating cell lines and conducting early-stage process development activities. The Chinese Hamster Ovary 
(CHO) cell line transfected with the gene(s) of interest (GOI) expressing the desired antibody is created after a 
rigorous process of defining the quality attributes of the RMP followed by its reverse engineering.  Successive 
steps include generating mini pools, isolating single-cell clones, demonstrating monoclonality and stability 
of selected clones, ensuring the quality at all steps. Top selected clones are further subjected to upstream 
process development to fine-tune the quality of the molecule to closely match the RMP. 

The glycosylation profile of therapeutic antibodies is an important quality attribute. In the current study, 
unusually high levels of the Mannose 5 (Man-5) glycoform were observed during the clone development 
stage. The current presentation demonstrates NeuClone’s approach to clone development and process 
development with an emphasis on the impact of the process to minimize the level of Man-5 to an acceptable 
limit in comparison to the RMP. Design of experimentation [DoE] in combination with Process Intensification 
[PI] were used to control the Man-5 level without negative impact on titer.
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Upstream Process Development 
& Therapeutics 

Intensified seed trains (N-1) are seeing increased adoption in our industry due to the 
time saving and efficiency gains that are realized. In this talk we will focus on the high 
seed N-1 operations and describe how to compress seed train operations, approaches 
to serial seeding of production bioreactors, as well as high seed density inoculations 
of the production bioreactor. 

In this presentation you will learn the benefits of a perfusion-based seed train process 
compared to a conventional fed batch strategy, such as: 

N-1 perfusion can potentially allow very high-density seed cultures of up to 100 MVC/
mL compared with only 5 MVC/mL using conventional methods. 

Scale-up  from Ready To Process WAVE  25  to  XDR-50 stir tank  with  Xcellerex 
Automated Perfusion System (APS) showing how it can be used as a seed train 
bioreactor but also for process development for stirred tank bioreactor perfusion 
processes. 

Introduction of N-1 perfusion into the seed train does not affect the growth, titer, or 
product quality profile of your N production process. 

Shorter production duration for a single bioreactor facility speeds up the overall upstream 
process — the high-seed N-1 perfusion process allowed 33% more productivity than a 
conventional N-1 fed-batch process over 60 days. 

Dr. Susanna Tronnersjö
Senior Scientist 
Cytiva, Sweden

Intensified fed-batch process using N-1 perfusion



Cytiva and the Drop logo are trademarks of  
Life Sciences IP Holdings Corporation or an affiliate.
©2021 Cytiva 

For local office contact information, visit cytiva.com/contact

CY24527-24Sept21

Let’s join forces  
to achieve the  
impossible  
With more than 75% of all biologics approved in 2020 using Cytiva  
technology, we’re thankful to be making a difference in healthcare.  
Our commitment to consistent and dependable solutions will help  
you deliver lifesaving therapies with confidence.  
 
Let’s work together to change the future of medicine.

Learn more at

Cytiva_FT_LifeScienceLeader_FullPage-CY24527-DDMMYY-AD.indd   1Cytiva_FT_LifeScienceLeader_FullPage-CY24527-DDMMYY-AD.indd   1 9/24/21   7:50 AM9/24/21   7:50 AM

Cytiva and the Drop logo are trademarks of  
Life Sciences IP Holdings Corporation or an affiliate.
©2021 Cytiva 

For local office contact information, visit cytiva.com/contact

CY24527-24Sept21

Let’s join forces  
to achieve the  
impossible  
With more than 75% of all biologics approved in 2020 using Cytiva  
technology, we’re thankful to be making a difference in healthcare.  
Our commitment to consistent and dependable solutions will help  
you deliver lifesaving therapies with confidence.  
 
Let’s work together to change the future of medicine.

Learn more at

Cytiva_FT_LifeScienceLeader_FullPage-CY24527-DDMMYY-AD.indd   1Cytiva_FT_LifeScienceLeader_FullPage-CY24527-DDMMYY-AD.indd   1 9/24/21   7:50 AM9/24/21   7:50 AM



BPN Conference 2022 Sydney20

Upstream Process Development 
& Therapeutics 

Dr. Verónica S. Martínez
Postdoctoral Research Fellow 
Biopharmaceutical Upstream 
Bioprocessing, UQ

Effects of novel inhibitors on high cell density Chinese 
Hamster Ovary cells culture

Verónica S. Martínez, Karen Rodriguez, Tim McCubbin, Junjie Tong, Stephen 
Mahler, Evan Shave, Kym Baker, Trent P. Munro, Esteban Marcellin

Chinese Hamster Ovary (CHO) cells are the preferred mammalian production cell line 
for biopharmaceuticals due to their ability to generate human-like post-translational 
modifications, robustness and strong track of regulatory approvals. The growing demand for 
biopharmaceuticals is pushing the limits on CHO cells productivity. A strategy to increase 
final product titre is to growth the cells at higher densities assuming specific productivities 
are kept constant. 

A major limiting factor to achieving high cell density is the production of inhibitory by-
products. Lactate and ammonia are the two well-known inhibitory by-products of CHO cell 
culture, which are produced by the overflow metabolism and strategies to stop their negative 
effects are already developed. Most recently by-products from the amino acids degradation 
pathway were found to have inhibitory effects on CHO cells.  

In this work, we investigated the effects of novel inhibitory by-products on high cell density 
CHO cell culture. Preliminary batch experiments with two control CHO cell lines, unravelled 
that one cell line (C1) was resistant to the growth inhibitory effects of the by-products at low 
concentrations while the other cell line (C2) stopped growing and quickly reduced viability. 
We further cultured both cell lines in a small-scale semi-perfusion system reaching cell 
densities of around 50x106 cells/mL, point in time where a mix of inhibitory by-products 
was added. We hypothesized that apoptosis was the main death mechanism triggered by 
the by-products, in order to validate our hypothesis an apoptosis resistant CHO cell line 
(AR) was grown under the same semi-perfusion culture conditions. Caspase assay validated 
our hypothesis, since only cell line C2 presented higher caspase activation after addition of 
inhibitors. Further, proteomics revealed that cell line C2 when compared against C1 and AR, 
presented downregulation of proteins that negatively regulate apoptosis, proteins involved in 
synthesis of cell building blocks, cell growth and energy metabolism. Validating that apoptosis 
is the mechanism triggered by the novel inhibitors. These results will aid upstream bioprocess 
optimization.

“The information in this document is provided as-is and should not be relied upon. Its provider 
makes no guarantees that the information is full, complete or accurate.”
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Upstream Process Development 
& Therapeutics 

A/Prof John Kavanagh
Deputy Head of School
School of Chemical and 

Biomolecular Engineering, USYD

A Decade of CFD Modelling of Bioreactors: Progress and 
Remaining Challenges

Due to increases in computer power and software improvements, Computational 
Fluid Dynamics (CFD) can now be usefully applied for bioprocessing design and 
control problems. CFD simulations have been made for many industrial scale 
(e.g. greater than 100 m3) bubble columns and stirred tank fermenters, for a wide 
range of industrially significant microbes. CFD models are also now useful tools 
in developing new bioprocesses such as gas-fed fermentations, algae production 
in photobioreactors and large-scale cell culture for cellular agriculture. 

A major focus of CFD modelling efforts has been on the prediction of substrate 
gradients or other inhomogeneities within the reactors. The CFD model can then 
be used to rationally determine compartments, in a similar manner to scale-down 
reactor systems. From these compartments and the known mass flows between 
them it is then possible to make use of Ordinary Differential Equation models 
has emerged as an effective method to make use of the information generated in 
CFD models for process development and improvement.  

Other studies have used CFD to track the conditions experienced by representative 
cells, highlighting the range of conditions experienced by cells and the timescale 
of the fluctuations in conditions. These time varying conditions can be used to 
determine fermentation yields but could also be combined with emerging kinetic 
studies on single cells to estimate process performance. 

This presentation will show our groups progress at modelling a range of 
bioreactor systems over the past decade and highlight the remaining challenges 
and opportunities for CFD modelling of bioreactors for existing and emerging 
bioprocesses.
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Upstream Process Development 
& Therapeutics 

Bio:
Dr. Smita Rajput is Field Marketing Manager at Merck Life Science Ltd. India. She 
holds a PhD from Institute of Chemical Technology, Mumbai, India, for which she 
studied polymer drug conjugation for cancer therapy. She has more than 7 years of 
experience in Pharmaceutical Product Development. She has expertise in formulation 
development of Complex Injectable & Ophthalmic Segment and with her expertise, 
she can direct users for selection of Excipients in Injectable and Ophthalmic Segment. 
Her previous work experience includes position at Dr Reddy’s, Cadila Healthcare and 
Johnson & Johnson.

Abstract:
Viscosity is one major challenge in manufacturing and formulating highly concentrated 
antibody drug products suitable for subcutaneous injection. Especially during 
concentration steps in downstream processing, attractive interactions and resulting 
high viscosity bear challenges that can limit the maximum protein concentration. The 
selection of suitable tangential flow filtration (TFF) cassettes, paired with the Viscosity 
Reduction Platform, consisting of viscosity-modifying excipient combinations that 
provide a tailored solution to address viscosity issues, enables significantly higher 
target protein concentrations with improved processing economics.

In this talk, you will learn about:

•Challenges arising from highly concentrated protein solutions during formulation by 
TFF

•Benefits of viscosity-reducing excipient combination during TFF

Dr. Smita Rajput
Field Marketing Manager

India, SEA, ANZ
Merck Life Sciences

Viscosity Reduction Platform (VRP) Technology
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Bio4C™

ProcessPad

Preparation, Separation,
Filtration & Monitoring Products

Master your bioprocess 
through data insights

Are you spending too much time hunting and gathering data from multiple, disparate sources and not 
enough time on actual analysis that would yield valuable process insights?

Bio4C™ ProcessPad software is a browser-based platform for data acquisition, aggregation and analysis. 
It is uniquely developed by biopharma peers to effectively manage the velocity and volume of complex, 
disjointed data sources across the process and product lifecycle in near real-time. For additional 
information please visit MerckMillipore.com/Bio4CProcessPad.

Out-of-the-box data visualization and analysis tools mean you don’t need to be 
a data scientist. Acquire, aggregate, and analyze your bioprocessing data in 
just a few clicks with our Bio4C™ ProcessPad.

Merck, Bio4C, BioContinuum, and Millipore are trademarks of Merck KGaA, Darmstadt, Germany
or its affiliates. Detailed information on trademarks is available via publicly accessible resources.
© 2020 Merck KGaA, Darmstadt, Germany and/or its affiliates. All Rights Reserved.
Lit. No. MK_AD5803EN V1.0 05/2020.

The Life Science Business of Merck
operates as MilliporeSigma in the
US and Canada.
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Upstream Process Development 
& Therapeutics 

The gut microbiome plays a critical role in human health, influencing a wide range of 
disease states and systems in the human body. However, much of the human microbiome 
is yet to be described, representing a rich source of opportunity to develop new 
products for improving human  health.  With  cutting-edge  technology  for  measuring  
the  human  gut  microbiome, Microba is driving the discovery and development of 
novel therapeutics for major chronic diseases and delivering gut microbiome testing 
services globally to researchers, clinicians, and consumers. 

Microba is advancing MAP 315 into clinical trials for the treatment of Inflammatory 
Bowel Disease (IBD) with a focus on Ulcerative Colitis. MAP 315 was identified using 
Microba’s human first discovery platform which is powered by our proprietary databank 
containing over 15,000 gut microbiome metagenomesand extensive host metadata.  
Microbiome candidates were initially isolated based on advanced biostatistics analysis 
of healthy vs disease populations. These strainswere isolated andleadselectionwas 
based on a detailed investigation ofbio-safetyparameters, disease relevant biological 
activityand manufacturability.

In preclinical studies MAP 315 demonstrates compelling biological activity in mouse 
models of colitis, where we observeboth mucosal healing and epithelial restitution. 
MAP 315 also enhances cell migration and suppresses IL-6 signalling –a crucial player 
in the uncontrolled intestinal inflammatory process of IBD.

MAP 315 is currently in scale-up cGMP manufacturing to support upcoming clinical 
trials and has undergone significant drug substance and drug product process 
development.In this presentation we will outline the development of MAP 315 as a 
novel Live Biotherapeutic Product from discovery to bioprocess development and 
clinical translation.

Prof. Trent Munro
Microba Life Sciences, 
Brisbane QLD Australia

Improving Human Health with Precision Microbiome Science: 
Development of MAP 315 as a Live Biotherapeutic Product



Optimise your testing workflow with our comprehensive            Optimise your testing workflow with our comprehensive            
offerings of traditional BET methods, sustainable endotoxin offerings of traditional BET methods, sustainable endotoxin 
and pyrogen assays, instrumentation, world-class software, and   and pyrogen assays, instrumentation, world-class software, and   
global support.global support.

  Future proof your QC testing through:
  -  PyroTec® PRO automation solution
   - digitalization using WinKQCL®v6 software
   - sustainability testing with PyroGene® Recombinant                   
      Factor C (rFC) 

Our solution provides your laboratory with versatile solutions to 
meet your current and future needs.

Complete Testing Solutions  
Trusted, Efficient, Future-proof

 Contact us
 e: Bioscience.Australia@lonza.com
 p: 1300 657 500 
 www.lonzabioscience.com.au
Trading as Capsugel Australia Pty Ltd
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Jarrod Belcher - Moderator
MTP connect
Director of the REDI Initiative

Jarrod Belcher is Director of the REDI Initiative, funded by the MRFF. Jarrod is a passionate workforce 
development professional committed to assisting companies and industries achieve their potential through 
skilling workforces around the world. REDI has undertaken comprehensive skills analysis across the MTP 
sector and is now supporting education, training and development (including Fellowships) programs that will 
grow the sector by increasing access to a competent workforce. Prior to his role as Director of MTPConnect’s 
REDI initiative, Jarrod was General Manager - Middle East North Africa for Site Group International, and prior 
led the delivery of the first vocational Bachelor of Biotechnology program delivered in TAFE. 

Ben Hughes
Therapeutic Innovation Australia  
Director of Strategic Development 
National Biologics Facility

Ben Hughes is a Bioengineer with extensive hands-on and broad-spectrum experience that is unique in the 
Australian Biotech arena. He is currently the Director of Strategic Development, National Biologics Facility 
(NBF) at Therapeutic Innovation Australia, as well as the Interim Director of the NBF UQ Node. Ben brings 
over 20 years of experience in process development through to commercialising mammalian-based biologics 
(mAbs and vaccines), and a proven track record of developing successful teams and implementing compliant 
systems for good manufacturing practices (GMP).  Ben previously worked at Patheon by Thermo Fisher as 
Head of Manufacturing for FDA-approved commercial drug substance production facilities (Brisbane and St 
Louis, United States), developed Phase II vaccines with Merck and Co, Inc., and in commercial plasma-derived 
products with CSL. Ben also has extensive GMP experience in facility design including a $65 million facility 
from concept design, through to start-up and co-leading the successful TGA inspection and granting of the 
biologics manufacturing license.

Peter Milic
Entrepreneurs’ Programme,  
CSIRO/Ausindustry 
Innovation Connections Facilitator

Peter has broad multi sector experience in industrial biotechnology, food manufacturing, biopharmaceuticals, 
and business development in private and public sector organisations. Following a 15-year career as a 
bioprocessing expert for the manufacture of vaccines, probiotics, and baker’s yeast, he moved into business 
development, technology commercialisation and currently is a facilitator within the Innovation Connections 
program.   

 Peter held R&D positions at Websters, Mauri Yeast Australia, Temasek Life Sciences Laboratories (Singapore), 
then took up a role as the business development manager at Agrana Australia. He then moved into tech 
transfer at UNSW followed by stint at Microbiogen as a technical adviser and in business development. Since 
2015 he has been a part of CSIRO’s SME Connect team to deliver Innovation Connections in partnership with 
AusIndustry, servicing the Sydney metro and Central West region of NSW.

Panel - Skills & Funding opportunities
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Steve Williams
Director

Center for Biopharmaceutical 
Excellence (CBE) 

Steve has over 48 years’ experience in the Biotechnology, Pharmaceutical and Medical Device industries 
in quality and manufacturing, including 29+ years consulting in GxP Quality Management and Regulatory 
Compliance.  Steve conducts FDA and EU/TGA/PICs compliance audits and gap analyses, assists companies 
in remediation programs and prepares companies for regulatory inspection. Steve also specializes in GxP 
improvement programs and re-engineering Pharmaceutical Quality Systems. He also specializes in risk 
management and compliance training solutions for the Life Sciences Industry.  Steve has extensive experience 
in regulatory compliance and assessing site readiness for international inspections from PICs, EMA and FDA.   
Steve has also developed multiple training courses in PQS/QMS, GMP, GLP, Process Validation, Data Integrity, 
Risk Management, Sterile Manufacture and Medical Device Quality Systems. Steve is also a registered auditor 
for the Australian Pesticides and Veterinary Manufacturing Authority (APVMA) and, in this role, conducts 
GMP licensing audits for veterinary manufacturers both in Australia and overseas, on behalf of the Australian 
government.  He also has assisted the Ministry of Primary Industries in New Zealand to train veterinary 
medicine inspectors for the Agricultural Compounds and Veterinary Medicines (ACVM)

Mana Liao
MTP Connect 

Acting Senior Director, Targeted 
Translation Research Accelerator, 

Diabetes & Cardiovascular Disease

Dr Mana Liao is the Acting Senior Director of the Targeted Translation Research Accelerator initiative, based 
in Sydney. With a background as a technology commercialisation professional, Mana has extensive experience 
working at the interface of medical research, commercialisation and life science investment. Previously, 
Mana was the Innovation Manager at the Garvan Institute of Medical Research, tracking multidisciplinary 
research areas including genomics, cancer, diabetes, immunology and neuroscience, across the institute and 
collaborative research centres to file patents, build industry partnerships, manage the IP portfolio, establish 
pre-spin-offs, lead teams of bio-entrepreneurs and procure commercialisation funding. In prior roles at the 
University of Sydney, as a Commercialisation Officer and a Business Development Manager she supported 
technology innovation and championed industry engagement to academics. Mana holds a Bachelor of Science 
with Honours (Molecular Biology and Genetics) from the University of Sydney, a Ph.D. in Medicine from the 
University of New South Wales and a Masters of Intellectual Property from University of Technology Sydney. 
Mana’s post-doctoral research, at the Garvan Institute, involved identification and validation of novel drug 
targets for diabetes and obesity.

Panel - Skills & Funding opportunities
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Downstream Process Development

Chrys Maoudis
Research & Development 
Manager
Aegros

Plasma Fractionation by Haemafrac® Technology

Chrys Maoudis*, Brian Saputro, Zeena Amini, Grace Crosland, Nadia Rahi, 
Stephen Mahler, John Foster& Hari Nair

The Haemafrac® is a membrane-based, electroseparation bioprocess whereby 
proteins are purified according to their size and charge. Under given conditions of pH 
and ionic strength, a protein solution flows tangentially across a membrane within a 
stream (Stream 1), allowing target proteins, driven by electromotive force, to cross the 
membrane into Stream 2. The Haemafrac® also has the capacity to concentrate and 
diafilter protein solutions. 

The Haemafrac® is effective in separating complex protein mixtures and is particularly 
suited to separating plasma proteins, such as immunoglobulin, albumin, and fibrinogen.  
For example, plasma fractionation by this method significantly increases the yield of 
immunoglobulin (IVIG product) compared to traditional Cohn plasma fractionation, 
allowing for more efficient utilisation of donated plasma, a finite resource. 

Aegros has developed a large-scale HaemaFrac® capable of producing plasma-derived 
therapeutic products at scale. Central to the HaemaFrac® is the separation cartridge, 
whereby membranes are stacked within the cartridge module. Scale-up is achieved 
by increasing the total membrane surface area, through increasing the number of 
membranes within a cartridge, and increasing the number of cartridges. 

Aegros’ Covid hyperimmune product, CovImmuneTM, is an anti-SARS-CoV-2 
hyperimmune IVIG preparation, derived from pooled COVID-19 convalescent plasma 
(CP). CovImmuneTM is produced at Aegros’ TGA-certified facility and is now undergoing 
clinical trial. CovImmuneTM has been shown to retain IgG subclass distribution to 
source CP, to provide SARS-CoV-2 passive immunity to the immunocompromised in 
the ongoing COVID-19 pandemic.  In this presentation, HaemaFrac® technology, as 
well as details of CovImmuneTM production are showcased.
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Downstream Process Development

Ligar Limited Partnership is a pre-commercialisation start-up company that was 
spun out of research done at the Waikato Institute of Technology (Wintec). The 
company focuses on the separation of valuable or unwanted molecules from 
liquid matrices using different types of polymers.  

Starting in 2011 using a single lab at Wintec, Ligar now has around 25 employees 
and occupies its own facility in Hamilton East, with plans to move to purpose-
built laboratories and acquire more staff in the future. 

Ligar’s technology has been trialled for use in a wide range of commercial and 
humanitarian applications, including: 

•	 removing unwanted flavour and aroma compounds from beverages
•	 separating bioactive molecules from plant extracts
•	 recovering valuable metals from industrial waste streams
•	 removing toxic compounds from drinking water 

This talk will introduce Ligar and its technology, with a focus on some recent 
projects that are approaching commercial implementation.

Dr. Humphrey L. C. Feltham
Polymer & Metals Chemist

Ligar Limited

Ligar: putting molecules in their right place
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Downstream Process Development

Filter press technology is widely used in plasma fractionation processes and permits 
clarification with high filtration velocity and recovery. However, the industrial 
operation of filter press is labour-intensive, time consuming, and requires a large 
operation footprint. Disposable depth filter system has the potential to replace filter 
press, but the throughput is constrained due to insufficient filter headroom when 
handling materials with a high solid. Decanter centrifugation could be a viable 
solution for such liquid-solid separation. The decanter centrifuge continuously 
separates solid materials from liquid. It contains two rotating elements: a bowl 
that acts as the sedimentation medium, and a scroll that conveys the cake along 
the bowl to the solid discharge. Liquid overflows the weir and is collected as 
the “centrate” from the liquid discharge. The clarification of centrate is directly 
correlated to bowl speed and pond depth, and inversely correlated to feed flow 
rate and differential speed. The centrate liquid recovery is inversely correlated 
to feed flow rate and differential speed under the same bowl speed. Lab-scale 
trials have been performed to optimise the separation performance at different 
operating conditions. Experimental trials showed that the decanter centrifuge can 
be used to remove large particles (e.g., filter aid) efficiently from various plasma 
paste intermediates. DLS results demonstrate that all super-micron particles 
were removed. High step recoveries of 85% and 95% have been achieved in the 
decanter centrifuge and the subsequent filtration step, respectively and this has 
the potential to be improved further by utilising a decanting centrifuge model 
that has the ability of in-situ washing. In conclusion, Decanter centrifuge lowers 
the footprint in comparison to filter press, demonstrates comparable process 
volumes and depth filtration throughputs and thus has the potential to replace 
filter press in manufacturing.

Zhenghui Xu
Scientist, Process Development

Research and Development
CSL Behring

Decanter Centrifuge – an Alternative to Filter 
Press in Removing Solids in Plasma Fractionation

Zhenghui Xu*, Ethan Zhang, Per Hansen, Karl McCann
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A century of combined purification experience 
Bio-Rad has a global network of purification experts ready to work 
with you from discovery to the launch of your biotherapeutic. With 
over 100 years of combined experience, our team is here to assist 
with method development from bench to pilot scale all the way 
through process transfer. Our dedicated team will support you 
through the life of your product. Contact our scientists today.  

Learn more at bio-rad.com/PurificationExperts

CELL SORTING MADE SIMPLE.
Now you can focus on results, not procedures.
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Purification experts—
supporting your bioprocess.
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Downstream Process Development

Toshitaka Omori
TOSOH

New Process Resin of Hydrophobic Interaction Chromatography 
for Antibody Separation by Flow-through Mode

Authors: Toshitaka Omori*, Hidetaka Kobayashi, Oscar Y. Yamasaki1, 
Yoshimi Hashimoto1, Hiroshi Tomizawa1, and Kazuaki Muranaka

Purification of monoclonal antibody is generally achieved by Protein A-affinity 
chromatography (AFC) followed by different chromatographic modes like ion-
exchange, multi- (mixed-mode) and/or hydrophobic interaction chromatography (HIC). 
However, cost effective downstream process should be also considered for antibody 
therapeutics.

Recently flow-through (FT) mode separation has become more popular for the following 
Protein A-AFC process as of cost effective step as well as high sample loading. We 
previously developed new process resin for FT mode anion-exchanger with large pore 
to effectively remove antibody aggregates. Very recently, high hydrophobicity HIC 
resins become available for FT use. However, FT use of high hydrophobic HIC resin 
with low salt condition would cause to lower recovery of proteins.

Therefore, we have developed new HIC resin with large pore for separation of antibody 
by FT mode with high recovery. The new resin has slightly high hydrophobicity compared 
with ordinary HIC resins to achieve FT separation at lower salt concentration in buffer. 
We evaluated the new HIC resin by FT separation for model sample of monoclonal 
antibody including 10 % aggregates at 2 min residential time. Commercial three FT-
applicable HIC resins were also evaluated and compared with the model sample of 
monoclonal antibody including 5 % aggregates at 60 g/L sample load at 0.15 mol/L 
sodium sulfate in FT buffer.

As a result, the new HIC resin showed over 99 % purity and over 97 % recovery 
of monomer antibody by sample loading up to 100 g/L resin at wide range of salt 
concentration between 0.15 and 0.4 mol/L NaCl in FT buffer. And comparison of 
commercial three HIC resins with the new HIC resin was found that the new HIC resins 
showed higher recovery and purity (both over 99 %) than commercial three HIC resins.
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John has over 25 years industrial experience in the development and scale 
up of GMP manufacturing systems for vaccines and biopharmaceuticals. He 
has worked with both Australian and Fortune 500 companies in a range of 
leadership roles, including Senior Director for Global Bioprocess Development 
for Zoetis, while he was based in the United States. In his current role, John 
is a Group Leader in the Biomedical Manufacturing Program at CSIRO. In 
this assignment, he is leading group activities including the commissioning 
the $23 million state of the art CSIRO National Vaccines and Therapeutics 
Laboratory for manufacture in Investigational Materials for human clinical 
studies while leading a portfolio of manufacturing projects in partnership 
with leading Australian medical researchers.

John holds a PhD in Chemical Engineering awarded by the University of 
Queensland and an MBA in Technology Management. He is a champion 
for continuous improvement as applied in manufacturing systems and 
organisational processes and is a certified Six-Sigma Green Belt. John is a 
long-term member of the International Society of Pharmaceutical Engineers 
(ISPE) and the Society of Industrial Microbiology and Biotechnology

Dr. John Power
Group Leader  
Regulated Biomanufacturing  
CSIRO

“The new Australian RNA ecosystem”

Keynote Speaker
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Process-scale prepacked CHT columns —  
new from Bio-Rad
Bio-Rad now offers validated, GMP ready-to-use CHT Ceramic 
Hydroxyapatite prepacked columns for process purification 
development to manufacturing. Foresight Pro Columns maintain 
performance criteria after shipping and are available from an 
established single-source supplier of CHT Media, prepacked 
columns, and global technical support. 

Learn more at bio-rad.com/PrepackedCHT

CELL SORTING MADE SIMPLE.
Now you can focus on results, not procedures.CHT prepacked columns.

Validated, GMP ready.
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Downstream Process Development
& Therapeutics

Dr. Khaled Mriziq
Global Product Manager, 
Process Chromatography
Bio-Rad Laboratories

Flexible Alternatives To Process  
Intensification for mAb Purification

Sharon Bola, William H. Rushton, Jamie C. Greenwood and Khaled S. Mriziq

Bio:
Khaled S. Mriziq, PhD is the senior marketing manager of the Global Process 
Chromatography Marketing Group at Bio-Rad Laboratories. He received 
a BS from University of Jordan, MSc from Tohoku University and PhD in 
Chemical Physics at the University of Tennessee, Knoxville. He is responsible 
for the introduction of new chromatography resins and products supporting 
the production of biotherapeutics.

Abstract:
A monoclonal antibody (mAb) purification process typically consists of a 
series of steps: a capture step using Protein A chromatography followed 
by intermediate and polishing steps using various ion exchange resins and 
hydrophobic interaction chromatography (HIC) resins. Purification strategies
with combined different mechanisms that allow for fewer chromatography 
steps thereby making enhancements to overall process economics and 
efficiency

This case study presents a comparison of a three-step mAb purification 
process using ion exchange resins post–Protein A capture to a two-step 
purification using Protein A resin followed by a mixed-mode chromatography 
resin. We will present data from a two-step approach using an anionic 
hydrophobic cation exchange resin. Data using calcium affinity cation 
exchange media after the Protein A step will be presented. The results of 
both studies using mixed-mode chromatography will show the ability to 
achieve high-purity product with one fewer unit operation.
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Downstream Process Development
& Therapeutics

The COVID-19 pandemic has underscored the importance of fast production of safe 
and efficacious biotherapeutic products. Current downstream bioprocessing within 
the pharmaceutical industry is still largely driven by resin chromatography (RC), which 
is restricted by low productivity and high costs.

Membrane and fibro chromatography show a range of advantages, including short 
residence time, low pressure drop and ease of scale-up when considered as an 
alternative technique. We present here a timely literature review on purification of 
monoclonal antibodies, combined with our in-house trials, to compare membrane 
and fibro chromatography with RC from three perspectives: product quality; process 
feasibility and economic viability. We use an affinity fibro chromatography, Fibro 
PrismA, as the example, to compare with the benchmark, MabSelect PrismA RC. Our 
studies show that fibro chromatography demonstrates comparable product quality 
to RC. Fibro chromatography exhibits a lower dynamic binding capacity, however, a 
higher productivity, compared with RC. The residence time for the Fibro PrismA was 
160 times shorter than for the MabSelect PrismA. Literature shows that flowthrough 
membrane chromatography generally consumes less buffer resulting in a lower cost. 
Bind-elute membrane and fibro chromatography is more challenging where it is used 
for multiple cycles within a single batch before disposal. Our cycling study of Fibro 
PrismA shows that it can achieve consistent protein recovery, impurity clearance and 
eluate peak width across 200 cycles. The pressure drop gradually increased because of 
accumulation of materials. Lastly, it was found that, to process a single 2000 L clarified 
harvest batch, Fibro PrismA saved approximately 74% costs of an RC process. However, 
when processing multiple batches, the RC process becomes more economical when 
the number of batches is greater than 4.

This work will be of immediate interest to scientists focusing on downstream 
bioprocessing in order to develop a feasible membrane and fibro chromatography-
based platform

Research Fellow 
Smarter & Faster Pharma
University of Melbourne

The Transition from Resin Chromatography to Membrane 
and Fibro Chromatography in the Pharmaceutical Industry

Yiran (Annie) Qu, Innocent Bekard, Ben Hunt, Jamie Black, Louis Fabri, Sally 
Gras, Sandra Kentish

Dr. Annie Qu
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Downstream Process Development
& Therapeutics

Sabrina Yang
Purification Development Scientist

CSL

Application of Membrane Chromatography in mAb 
Purification

Sabrina Yang*, Yudhi Li, Shih-hsun Chen, Ryszard Braczkowski, Innocent 
Bekard, Louis Fabri

With recent developments in membrane chromatography which enable 
higher binding capacities, the technology can now be considered an 
alternative to conventional chromatography. The use of the technology could 
potentially reduce issues of high-pressure excursions associated with cycling 
and maintaining large footprint chromatography columns, and ultimately 
achieve higher productivity by reducing cycling duration and complexity 
in the conventional three-column purification process. Performance of 
Sartobind Rapid A (nano), a macroporous affinity membrane was assessed 
and developed for capture step of a monoclonal antibody at bench scale. 
The output quality was better than that derived from a conventional Protein 
A resin process exhibiting increased aggregrate and HCP clearance. 1 

More recently the process was scaled to process 50 litres of cell culture 
media through 75mL Rapid A membrane cycling, with a trial operation of 
Sartorius’ Multi-use Membrane Chromatography System2 - MU RCC, which 
was designed for high flow rate operation of membrane chromatography 
for manufacturing process. Productivity (grams recovered IgG per litre of 
membrane volume per hour) increased significantly with improved quality 
attributes when compared to Protein A resin beads. The economic benefit of 
large-scale application of membrane chromatography and where it may be 
useful in the manufacturing process of biopharmaceuticals are discussed.  
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Downstream Process Development
& Therapeutics

Dr. Sean Feast
Founder & CEO
Precision Chromatography 
Ltd.

Disrupting Downstream Processing - The Advance of 3D 
Printing for Chromatography

3D printing has led to major advancements in a wide range of industries, from aerospace to 
healthcare. It has allowed greater freedom in design and provided a pathway to manufacture complex 
componentry once thought impossible to fabricate. These technological advancements have been 
applied to the field of bio-separations to create highly ordered flow structures through cellulose 
or agarose hydrogels. This is a pioneering new method of chromatography for efficient and cost-
effective purification of biological therapeutics. 3D Printed Monolith Adsorption (PMA) columns use 
design-engineered, ordered flow channels to directly process unclarified cell cultures or other solid-
laden fluid products.

Downstream processing (Figure 1) for cell cultured products (proteins, viruses, pDNA etc.) will typically 
include multiple clarification steps to remove large particulates (cells, organelles, and cell debris) 
before chromatographic purification to remove soluble contaminants such as host cell proteins and 
DNA. Clarification steps are unavoidable for all packed chromatography media (resin, monoliths, 
and membranes), which foul if subjected to unclarified material. PMA columns have designed flow 
channels that can passage unclarified lysates and cell cultures while operating as a traditional bind 
and elute chromatography system. PMA can therefore remove small and large contaminants in a 
single step compared with three or more steps for a traditional downstream process.

PMA has been used to separate a variety of biological components from complex crude load materials, 
including Bovine Serum Albumin from baker’s yeast, lysozyme from unclarified egg white and M13 
bacteriophage from E. Coli cell culture. These separations have achieved significant reductions in 
processing time while attaining high recoveries of target molecules (>90%). Current work is assessing 
the performance of monoclonal antibody purification directly from a mammalian cell culture using 
protein A.

 Authors: Dr Sean Feast*, Professor Conan Fee, Dr Tim Huber, Dr Daniel Clarke

Figure 1. Simplified downstream purification process identifying the steps PMA combines (Left) and an image of a PMA inside a standard chromatography casing (Right).
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Downstream Process Development
& Therapeutics

Dr. Ben Hunt
Senior Scientist

CSL

The new, intelligent way to scout and scale chromatograpy, 
ChromNex

Ben Hunt, Prasanna Ponnumallayan, Masa Nagaya Innocent Bekard, Louis Fabri

ChromNeX features a bed supported by an internal lattice structure. This 
enables a considerable increase in flow rate with no loss of resolution, 
compared to normal packed column beds. ChromNeX also provides a 
modular and stackable device design, with prepacked beds of any resin 
for rapid deployment, ease of use, and enhanced productivity. It is ideal 
for modern processing. This session will cover the ChromNeX benefits, 
productivity and compatibility with existing column-based processes. A 
case study will be presented to evaluate the ChromNex modular platform.

Masayoshi Nagaya
Global Head of Marketing
JSR Biosciences
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Gene & Cell Therapies

The clinical successes seen in the use of gene therapy is generating enormous 
excitement. The field has been in pre-clinical development for many decades and 
the emergence of therapies from the clinical pipeline such as Kymriah, Yescartes, 
Luxturna and Zolgensma herald what is likely to be an ever-increasing number 
of other new gene therapies to treat a broader range of disorders. Gene delivery 
systems derived from viruses such as adeno-associated virus and lentivirus are 
currently the systems of choice for in vivo and ex vivo therapies respectively and 
this is due to their high efficiencies of gene transfer. Viral vectors are essentially 
a genetic cargo of interest packaged into virus coat proteins and one challenge 
that has still not been suitably addressed is their manufacture both in terms 
of quantity and quality. The upstream and downstream conditions for their 
manufacture and purification respectively must be optimised to meet not only 
the usual cut-off criteria for a biological product, but also new criteria unique to 
these novel systems. This includes the ratio of “full to empty particles” as well 
as the degree of contaminating genetic material that comes from the cells and 
plasmids involved in vector production. This presentation will give an overview of 
the main challenges that must be met to enable the continued, if not faster rate 
of advancement to meet demands for the gene therapy field. It will outline how 
local efforts are looking to offset the bottleneck in vector manufacture for the 
biomedical community. It will also touch on the opportunities that present from 
access to patient samples that become available through clinical trial participation 
using, as an example, the generation of series of monoclonal antibodies in our 
own laboratory that will serve as tools for engineering a new generation of gene 
delivery vector systems.

Senior Scientist
Gene Therapy Unit
CMRI

Meeting the global demand for viral vector production and 
overcoming the clinical challenges for gene therapies

Grant J. Logan, Ian E. Alexander

Dr. Grant Logan
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Cell and gene therapies in a public hospital: A new age in 
personalised medicine

The world of bioprocessing is expanding and developing at a rapid pace 
especially in the cell and gene therapy space. These therapies present an 
entirely new archetype in drug development. The success of immune effector 
cell therapy has evolved from treatments studied in a research laboratory 
on a small scale to a global commercial enterprise.

In 1989, Rosenberg et al. succeeded in the first in human gene therapy trial for 
melanoma, where a retrovirus with a neomycin resistance gene transduced 
human tumour-infiltrating T-cells.1 Since this inception it has been reported 
as of January 2021 there were 1,220 ongoing clinical trials globally since 
2015. Australia holds an 11% proportion of this sector where gene therapy 
accounts for over 50%, cell therapy 31%, and gene modified cell therapies 
15%.2

The rapid rise of these therapies has accentuated the need for highly skilled 
workers, infrastructure, quality control, and quality systems to ensure a ‘GMP’ 
cell and gene therapy. In this arena of the ‘neopharmacy’, departments are 
forced to evolve and meet regulatory requirements to successfully deliver 
cell and gene therapies to patients. Our Department of Cell & Molecular 
Therapies at Royal Prince Alfred Hospital is navigating this new and exciting 
landscape. Two case studies involving the validation of two cell expansion 
platforms will highlight the challenges in this field. Finally, an emphasis on 
how GMP impacts on these processes will be examined.

Project Manager
Royal Prince Alfred Hospital

Sydney Local Health District, NSW Health

Michelle W. Keir, Sharon Sagnella, John E.J. Rasko

Dr. Michelle Keir

Gene & Cell Therapies
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Gene & Cell Therapies

In 2017, CSL acquired Calimmune which at the time had a sickle cell product 
under development based on an ex vivo HSC gene therapy platform. 
Since then, Calimmune’s R&D teams based in Sydney and Pasadena have 
been integrated into CSL and in 2019 a decision was made to expand cell 
manufacturing process development capacity by starting a new team at 
CSL Parkville. We have found that drawing on our existing experience in 
recombinant product development has been useful across a range of aspects, 
from high level (QbD) to very specific (use of bioanalysers for dissolved gas 
analysis) and by building a team with a range of expertise we have been 
able to combine strengths and progress CGT at CSL. This presentation 
will cover some lessons learned in the similarities and differences between 
recombinant and cell manufacturing process development as well as a 
sneak peak of a poster which illustrates this well.

Senior Manager
Cell & Gene Therapy Process Dev.
CSL

Dr. Ellen Otte

CGT at CSL Parkville: Teaching a young dog old tricks 
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The challenge of translating a development transduction protocol from 
small scale plate-based methods to a production scale GMP-ready process 
on a closed automated platform leads to questions of comparability of 
many factors that are familiar to a cell culture scientist. The work described 
here saw the group investigating “invisible” parameters during culture and 
transduction of stem cells. We investigated culture conditions in both well 
plates and an automated cell manufacturing process using everyday tools 
for recombinant cell culture work. By this means we revealed fundamental 
differences in the conditions between small scale well plates and production 
scale automated processes including pH, pCO2, and metabolic markers. 
The findings underline the importance of understanding and controlling 
process parameters impacting gas transfer and mixing in gene therapy cell 
manufacturing processes to adequately control product yield and quality.

Scientist
CSL

Alexandria Petzke*, Krystal Bridgeman, Xin Li, Irene Baker, 
Ellen Otte

Alexandria Petzke

Application of traditional gas transfer and mixing philosophy 
from cell culture to gene therapy cell manufacturing
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Dr. Betty Kao
Gene Therapy Specialist
CMRI

The Vector and Genome Engineering Facility (VGEF): manufacture of customised 
viral vectors and genome-engineering services for pre-clinical research

Betty Kao, Raymond Lau, Ann-Maree Huang, and Leszek Lisowski

The Vector and Genome Engineering Facility (VGEF) is a scientific core facility at the 
Children’s Medical Research Institute specialising in the manufacture of customised 
viral vectors and genome-engineering services. Our mission is to support basic and pre-
clinical academic research in vector-based gene and cell therapies. Our vectorology 
services encompass customised production of lentiviral (LV), adenoviral (Ad) and 
adeno-associated viral (AAV) vectors. The viral vectors can be ordered at a purification 
level and production scale suited to the needs of the researcher for in vitro or in vivo 
applications. Viral vectors may be ordered as crude preparations for pilot in vitro studies, 
purified via an iodixanol gradient for small-scale studies or ultra-pure, double cesium 
chloride gradient purified preps for large-scale studies. VGEF is active in improving 
existing methods and developing new technologies that will empower its customers 
and the wider scientific community. We are currently investigating the establishment of 
a roller bottle cell-culture system for streamlining and upscaling our manufacture of viral 
vectors. We work in close collaboration with the Translational Vectorology Research 
Unit (TVRU) and the newly established Viral Vector Manufacturing Facility (VVMF), 
thus benefitting from cutting edge research in viral vector biology and innovation in 
the viral vector manufacture process. The technological alignment with TVRU and 
VVMF ensures the preclinical work performed by VGEF’s customers can readily enter 
the translational pathway and facilitate technology transfer to VVMF for clinical grade 
manufacturing.  

Our services in genome-engineering include genome-editing in immortalised cell 
lines and stem cells. We use a multitude of plasmid- and vector-based CRISPR/Cas 
systems based on active or inactive nucleases or nickases for precise genome-editing.  
The VGEF is a service provider of customised viral vectors and genome-engineering 
for academic researchers and can also support early R&D projects within commercial 
settings. Our services support basic and pre-clinical research in vector-based gene 
and cell therapies, facilitating the translational journey of these therapies from bench 
to bedside. 
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Adrian Westhaus
Research Officer

CMRI

Adrian Westhaus*, Marti Cabanes-Creus, Leszek Lisowski

The therapeutic use of recombinant vectors based on adeno-associated 
viruses (rAAV) has come of age. rAAV vectors are the technological foundation 
underpinning numerous recent successes in human gene therapy trials, with 
high-profile examples targeting diseases of the central nervous system (CNS), 
eye, and liver. These successes hinge on continuing progress in the development 
of AAV-based gene delivery systems, driven primarily by advances in capsid 
development. 

To this end, we have established a robust program to develop the next generation 
of AAV vectors for therapeutic transgene delivery to clinically important target 
tissues, such as the liver, CNS, eye, lung, kidney, and others. The program builds 
on latest insights into the cell-vector interactions and the relationship between 
AAV capsid structure and function, access to bespoke parental AAV libraries, 
and proprietary AAV selection platforms. In addition, the program is fuelled by 
privileged access to the most biologically and clinically predictive preclinical 
models, including organoids, xenograft mouse models, non-human primates 
(NHPs) and primary human cells and tissues, including tissue and organ explants.  

Points of discussion will include: 
•	 the latest tools and developments in the area of AAV bioengineering  
•	 the importance and impact of the screening platform and preclinical model 

on the function, and thus translational potential, of the novel AAV variants 
developed 

•	 the impact of the new vectors on our understanding of biological processes, 
including cell-vector interactions 

•	 the use of novel variants for gene addition and gene editing applications

Novel viral capsid bioengineering by next-
generation directed evolution
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The biopharmaceutical industry uses increasingly complex single-use 
technologies to benefit from maximum flexibility on production capabilities 
and to react to short-term demands. Maintaining, scaling, and combining 
extractables data has become a crucial step. To facilitate the employment 
of single-use systems (SUS) in critical processing operations, the industry 
requires alternatives to a purely test-driven approach. It requires a software-
supported environment for a reliable data prediction. Sartorius has 
implemented specialized algorithms for the scaling and combination phases 
based on physical principles rather than intuitive and empirical procedures. 

We describe the conceptualization of a database and software application, 
the Extractables Simulator (ExSim). ExSim enables broad insight into device-
related extractables under customer process conditions. We outline how 
this methodology will allow the industry to predict reasonable extractables 
data that are required as exposure data in risk assessments, even for the 
numerous, very complex modular systems on the market.

Application Specialist
Sartorius

Micheal Schafferius

Combining in-Silico Modeling and Analytics: The rise of 
Extractables Simulation
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Jessica Sacher
Co-founder of Phage Directory
WIMR

Antimicrobial resistance necessitates new ways of treating infection. In the era of 
genomics and personalised medicine, physicians and health regulators are considering 
bacteriophage (phage) therapy, the use of naturally-occurring and engineered viruses 
to treat bacterial infections. To enable access to phage therapy for patients, safety and 
efficacy must be demonstrated. However, therapeutic phage manufacturing remains 
a bottleneck globally, and there is no GMP (Good Manufacturing Practice) phage 
production facility in the Southern hemisphere.

Phages can be produced through co-culture with target bacterial cells, and methods 
have been established to remove endotoxin produced during the small-scale production 
of some phages. However, the targeted nature of phage therapeutics necessitates 
the scalable selection and production of phages matched against specific patient 
isolates, meaning there is a need to efficiently produce, purify, store and certify many 
personalised, small batches of phages. To address this gap, we have recently established 
Phage Australia, a new Australia-wide personalised phage therapy initiative, which will 
focus on phage biobanking, diagnostics, manufacturing and therapeutic monitoring.

We are currently in the process of establishing a phage manufacturing workflow that can 
reliably produce and purify patient-ready phages across phage types and host species. 
We have begun developing a workflow that employs tangential flow filtration for buffer 
exchange of the clarified phage lysate, followed by anion exchange chromatography 
and further polishing steps to remove endotoxin and other impurities. We have shown 
that Pseudomonas and Klebsiella phages can be produced with low enough endotoxin 
content to meet the FDA’s intravenous limit of 5 EU/kg/h, while retaining high enough 
titres for several hundreds doses per batch. Our next steps will be to optimise our 
process in a way that can be easily adaptable to more phage types targeting additional 
species, and to scale up to address the growing demand for phages in Australia and 
beyond in the coming years

Establishing a phage manufacturing system to support 
Phage Australia

Jessica C. Sacher, Ali Khalid, Hélène Lebhar, Stephanie Lynch, Jan Zheng, Nouri 
Ben Zakour, Joey Lai, Chris Marquis, Ruby C.Y. Lin, Jonathan Iredell
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Background and Novelty: Collection and washing of Nk T-cells has presented 
many challenges with traditional rotor centrifuge methods. The challenges 
for the bottle centrifuge include product loss -reduced recovery, lengthy 
process, and potential for contamination in a open systems. The Single 
use centrifuge address all these challenges. The UniFuge was first used 
for cell collection and vaccine production 12 years ago. Ten years ago, we 
started to optimize the collection and washing strategies of stem cells and 
lymphocytes. Two years ago, we started to collect and wash NK T- cells. 
These NK T-cells presented challenges and required additional parameter 
optimization. In this presentation, we will look at parameters: feed pump and 
viability, g force and viability, washing volumes, and parameters for overall 
increased recovery. 

Experimental Approach: We will examine the collection and cell washing 
of NK (natural killer cells) in both a small scale 5 liter bioreactor and in 
a larger scale 50 liter bioreactor utilizing two different scaled Single Use 
Centrifuges- UFmini and UniFuge. Both Single use centrifuges will use the 
same process parameters scaled 1:5. Overall recovery and viability will be 
determined by cell counting. 

Results and Discussion: Through the optimization of process parameters, 
we have demonstrated effective washing of cells, and achieving consistent 
over all cell recovery of greater than 95%.

David Richardson
CARRBiosystems

Larger and smaller scale NK T-cell collection and cell wash 
with UniFuge and UFmini- single use centrifuge. 



BPN Conference 2022 Sydney52

Lightning Talks

Sterilizing grade filtration plays an important role in AAV manufacturing, 
both for drug substance (DS) as well as final drug product (DP). However, to 
fulfill regulatory expectations for provision of chemistry, manufacturing and 
controls (CMC) information, it is recommended that the principles of quality 
by design (QbD) are considered during the early product development 
stages of the AAV manufacturing process. We will describe the application 
of QbD principles for sterilizing grade filtration in both DS clarification and 
DP final fill steps of a typical AAV manufacturing process. Both experimental 
and data review approaches will be included to help understand what a 
typical design space could look like, from which appropriate controls can 
be implemented.

Strategic Technology Partnership 
Leader Cell and Gene Therapy
Pall

Dr. Peiqing Zhang

Application of Quality by Design (QbD) Principles for Use of 
Sterilizing Grade Filters in Adeno Associated Viruses (AAV) 

Processes
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Jin Xin
Scientist-Bioreactor 

Upstream Process Development
CSL

Xin Jin, Fillip Esselborn, Tizita Horning, Carl Williams, Shauna 
Wallace-Fitzsimons, Alekhya Penumarthi , YihYean Lee, Louis 
Fabri

In any of the biopharmaceutical companies, manual sampling of bioreactor 
in upstream process development is always a repetitive, time-consuming 
work which can easily create variation of sample measurements by human 
operation. One of the solutions is to build an automatic sampling system 
for bench-scale bioreactors. CSL R&D Upstream process development 
invested NOVA FLEX2 On-Line Autosampler (OLS) which can potentially 
resolve the disadvantage of manual sampling, accordingly, release time for 
scientists to concentrate on other research areas.  

The Nova FLEX2 OLS system was tested in a 12-day 5L production bioreactor 
experiment. No contamination was observed in any of the reactor vessels. 
The OLS system executed correctly against the prescheduled automatic 
sampling plan in every 12 hours. The measurement results are identical 
between automatic sampling and manual sampling. 

In the test experiment, Nova FLEX2 OLS system real-time data transmission 
function successfully supported the process modelling practice, which 
created multiple data points for building a better statistical model. 

In practice, The Nova FLEX2 OLS could potentially save a scientist 1 to 2 
hours every day for an 8-reactor experiment.

Bench scale bioreactor sampling automation
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Craig Barry
PhD Candidate
AIBN
University of Queensland

Upstream bioprocess development has entered the age of digitalization where 
a multitude of bioprocess data streams can be collected for generating process 
performance metrics and guiding rational optimisation strategies. Extracting 
meaning from complex upstream bioprocess data requires an ensemble 
of computational models and machine learning approaches which give an 
interpretable structure to data. Building meaningful and predictive models of 
cell culture mechanics remains challenging, owing to the complexity of systems 
biology. This work presents a population balance model of arrested proliferation 
and death mechanics of industrial mammalian cell culture

The model employs meaningful and interpretable parameterisations of quiescence 
and delayed death. Parameter estimation was done with Bayesian inference, which 
accounts for inherent clonal variation. Model testing was undertaken with highly 
stress-resistant Δbak1, Δbax, Δbok and control cell lines which were challenged 
with cytotoxic drugs. A model of this kind affords clear benchmarking of culture 
performance by assessment of fitted parameters. Metabolic modelling strategies 
can also benefit from this population balance model, where populations can 
be segregated with different metabolic objectives. Moreover, the mathematical 
properties of the model are suggestive of mechanics which influence high cell 
density perfusion culture. A model of delayed death may offer insight when 
formulating pre-emptive bioreactor PID control algorithms.

Modelling Death Resistance in CHO cells with CRISPR-
Mediated Knock-outs of Bak1, Bax, and Bok
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Prof. Robert Falconer
Bioprocess Engineering 
University of Adelaide

Rugged Stable RNA-Lipid Nanoparticle Therapeutic and 
Vaccine Products

Recent mRNA COVID vaccines have highlighted stability issues with 
RNA lipid nanoparticle (LNP) products. Normally a vaccine or equivalent 
therapeutic product would be expected to stable for over 18 months at 5 +/- 
2 °C and be in a ready-to-inject form. 

A significant body of knowledge has been learnt during the development of 
stable aqueous formulations of therapeutic proteins which can be applied to 
the RNA-LNP challenge. There are elements that are predictable. LNPs can 
be expected to obey the generic principles of colloidal dispersion. There are 
also causes of instability that can be anticipated including degradation of 
the LNPs’ physical structure, and chemical modification of the RNA and the 
lipid components. It is the unique features of RNA-LNPs that will produce 
the innovative aspects of their stabilisation and make this a rewarding area 
to research.



BPN Conference 2022 Sydney 57

RNA Ecosystem

A/Prof Timothy Mercer
Group Leader

University of Queensland

The lifecycle of an mRNA vaccine - from design, 
manufacture and translation.

The breakthrough success of the COVID-19 mRNA vaccines has been realised, in part, 
by advances in manufacturing that enabled billions of doses to be rapidly produced 
during the COVID-19 pandemic. However, mRNA must be carefully manufactured 
to ensure performance, safety and quality. mRNA can quickly degrade and lose 
effectiveness, and contaminants such as off-target, truncated and double-stranded 
transcripts can cause unwanted side effects. Here, we describe the step-by-step 
manufacture of mRNA vaccines and therapies at the BASE facility (University of 
Queensland), from the initial plasmid design, in vitro transcription and formulation. 
Each step is supported by detailed analysis using long-read nanopore sequencing, 
which provides real-time, streamlined and integrated measurements of mRNA quality 
features. Finally, we discuss future challenges and opportunities in the development 
and manufacture of new mRNA vaccines and therapies.
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Prof. Pall Thordarson (Palli) obtained his BSc. from the University of Iceland 
in 1996 and a PhD in Organic Chemistry from The University of Sydney in 
2001. Following a Marie Curie Fellowship in the Netherlands he returned to 
Australia in 2003 and was then appointed at UNSW Sydney in 2007 as a 
Senior Lecturer where he became a Full Professor in 2017. He is currently 
the Director of the newly formed UNSW RNA Institute and the President-
Elect of the Royal Australian Chemical Institute (RACI). He is also a program 
leader for the NSW RNA Production and Research Network and leads the 
NSW RNA Bioscience Alliance on the behalf of the NSW Vice-Chancellor’s 
Committee.

Palli has published over 130 referred papers, including in prestigious journals 
such as Nature and Nature Nanotechnology. His research interest ranges 
from Nanomedicine and Light-harvesting Materials to Supramolecular 
and Systems Chemistry. He is focused on advancing our understanding of 
how molecules interact with one other and ‘self-assemble’, and how self-
assembly can then be harnessed to create novel functional materials and 
systems. He has received a number of awards including the 2012 Le Fèvre 
Memorial Prize from the Australian Academy of Science for outstanding 
basic research in Chemistry by a Scientist under the age of 40.

Pall Thordason
RNA institute Director
UNSW

“The new Australian RNA ecosystem”

Keynote Speaker
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A range of game-changing biodesign technologies are coming of age all around us, 
transforming our world in complex ways that are hard to predict. Not a day goes by without 
news of how technologies such as genome editing will change our world. If we are to be 
better at expecting the unexpected in the world of wine, we need to gain deeper insights into 
the potential and limitations of these technological developments and advances along with 
their promise and perils. This presentation anticipates how these fast-expanding biodesign 
toolkits might lead to the creation of synthetic organisms and model systems, and ultimately 
new understandings of biological complexities could be achieved. Four future frontiers in 
wine yeast research are discussed in this presentation: the construction of fully synthetic 
yeast genomes; pan-genome neochromosomes; synthetic metagenomes; and synthetic 
yeast communities. These four concepts are at varying stages of development with plenty of 
technological pitfalls to overcome before such model chromosomes, genomes, strains and 
yeast communities could illuminate some of the ill-understood aspects of yeast resilience, 
fermentation performance, flavour biosynthesis, and ecological interactions in vineyard and 
winery settings. From a winemaker’s perspective, some of these ideas might be considered as 
utterly bewildering and, as such, tempting to ignore. However, synthetic biologists know that 
by exploring these futuristic concepts in the laboratory could well forge new research frontiers 
to deepen our understanding of the complexities of consistently producing fine wines with 
different fermentation processes from distinctive viticultural terroirs. As the saying goes in 
the disruptive technology industry, it take years to create an overnight success. The purpose 
of this presentation is neither to glorify any of these concepts as a panacea to all ills nor to 
crucify them as a danger to winemaking traditions. Rather, this presentation suggests that 
these proposed research endeavours deserve due consideration because they are likely to 
cast new light on the genetic blind spots of wine yeasts and how they interact as communities 
in vineyards and wineries. Future-focussed research is, of course, designed to be subject 
to revision as new data and technologies become available. Successful dislodging of old 
paradigms with transformative innovations will require open-mindedness and pragmatism, 
not dogmatism and this can make for a catch-22 situation in an archetypal traditional industry, 
such as the wine industry, with its rich territorial and socio-cultural connotations.

Prof. Sakkie Pretorius
Deputy Vice-Chancellor, Research
Macquarie University

Synthesising future frontiers in wine yeast 
genomics
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Precision fermentation is emerging as a foundational technology to produce 
animal-free protein at large scale. At All G Foods, we are harnessing this 
disruptive technology to produce the major whey proteins and caseins found 
in cow’s milk and prepare for a world where traditional animal farming will not 
meet the needs of 10 billion people. Our journey starts at the molecular level, 
with the precise engineering of microbial species capable of producing dairy 
proteins, through the screening of strains at the microscale level, and then 
the upscaling of the fermentation process. In this talk, we will present the 
scientific, technological, and regulatory challenges in harnessing precision 
fermentation for food production, and how All G Foods is overcoming each 
of those – with the ambition of becoming the largest alternative protein 
player in Asia-Pacific.

Dr. Daniel Winter
Proteomic Engineer

All G Foods

Precision fermentation: from microscale to 
commercialisation of dairy proteins
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Dr. Tom Tarento
Manufacturing Technical Lead
Vow 

If Willy Wonka and Elon Musk had a baby who founded a 
biotech company...

If Willy Wonka and Elon Musk had a baby who founded a biotech company,  it would  
probably look a lot like Vow! 

Vow is a cultured meat company on a mission to make sustainable food both irresistible 
and available to billions of people. By designing and making meat products “from the 
cell up”, Vow can create foods with totally new flavours, aromas, shapes and textures. 
Rather than grow an entire animal for a relatively small amount of meat, Vow grows 
just the meat using cells taken from adult animals.

To produce enough food for a rapidly growing population while also reducing greenhouse 
gas emissions is a huge global challenge. Animal agriculture is one of the most resource-
intensive industries on the planet, using almost 40% of the habitable land, accounting 
for more than 30% of global freshwater consumption, and contributing to more than 
40% of anthropogenic methane emissions. Cultured meat has the potential to one 
day feed the world sustainably while also reducing zoonotic diseases and minimizing 
animal suffering. However, in order to have a significant climate impact, the cultured 
meat industry needs to scale supply to hundreds of millions of tons per year by 2030. 

Vow took its first step this year towards its goal of feeding billions with the commissioning 
of a pilot plant. This plant was planned, designed and built to be flexible, and  to 
incorporate biopharmaceutical and food manufacturing equipment and processes. We 
are in a unique position to try things that other biotech businesses can’t, and we want 
local businesses in other industries to be able to learn from Vow (if there is anything 
worth learning). In this talk we will cover: our plant design and equipment choice and 
philosophy; building, installing and commissioning on a short (6-month) timeline, 
and; process development incorporationg animal cell cultire and food processing 
technologies. 



BPN Conference 2022 Sydney 6363 BPN Conference 2022 Sydney 63

Food and Wine Bioprocessing

The emergence of cellular agriculture (e.g., cultivated meat) and potentials 
for ethical and sustainable in vivo production of animal products, has led to 
development of technologies for efficient cell culture. One major challenge 
is the scalability and microcarriers (MCs) are the most promising approach 
for upscaling adherent cell culture inside bioreactors. Despite all the 
advancements, MCs were originally developed for medical fields and suffer 
from technical challenges including wasteful workflows, low cell expansion 
capacity and high material costs. Additionally, commercial MCs are non-
edible and traces of them may end up in the final meat due to material 
leaching or breaking. 

To overcome the limitations, this work presents X1 microcarrier that 
overcome the technical challenges and provide a low-cost option. The X1 
microcarrier is only made from edible and off-the-shelf materials that could 
be directly used in for scaffolding or facilitate harvesting with no cell loss 
through enzymatic digestion. Considering the benefits, the cell culture 
results indicate that X1 MCs can offer an excellent cell expansion compared 
to commercially available options. The X1 technology could enable cellular 
agriculture and also medical companies to upscale their cell production at 
low-cost with high efficiency.

Dr. Lin Ding
Co-Founder & CTO

Smart MCs

Edible and digestible microcarriers for cultivated 
meat production

Authors: Lin Ding*, Payar Radfar and Majid Ebrahimi Warkiani
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