ESACT-UK 2011 report by Andrew Dean, University of Kent
The 21st annual ESACT-UK conference took place in the Imago Conference centre in Loughborough. Fortunately, although overcast, the weather held out for the start of the conference. 
DAY 1 – 12th January 2011

Keynote speaker- Therapeutic protein production; past perspective and future prospects

John Birch
John Birch gave a comprehensive overview of therapeutic protein production starting with past developments in cell lines and serum free media in the 1950-60’s; the founding of ESACT in the 1970’s as well as the key developments of hybridoma technology for improving the production of monoclonal antibodies. The speed at which the industry for monoclonal antibodies had grown over the past 30 years was highlighted. As well as the challenges that arose during its exponential expansion and those that are faced today John also looked towards the future and the possible new approaches and classes of antibodies that could be used as well as uses of microbe and cell free synthesis systems.

Session 1

Unfortunately Mark Bustard was unavailable to give his introductory talk about BRIC, instead John Birch stepped in and chaired session 1 of the conference.
Introduction to bioprocessing research industry club (BRIC)

Mark Bustard, HealthTech and Medicines KTN (John Birch)
John Birch substituting Mark Bustard introduced BRIC (Bioprocessing research industry club). John discussed how BRIC has growth over the past 3 years since its 1st phase and how BRIC continues to grow with each round of funding applications. Collaborating with industrial partners BRIC provides young researchers new PhD and post-doc opportunities that would otherwise be unavailable. BRIC also offer a biopharmaceutical and bioprocessing summer school for students interested in the field as well as a mentoring system that supports its members.
Metabolomics and raman spectroscopy: challenges and opportunities for biopharmaceutical processes
Lorna Ashton, Victoria Bewster, Yankuba Kassma, Christopher Sellick, Alan Dickson, Roy Goodarce
As protein-based pharmaceuticals in cell-based systems become more popular in the bioprocessing field, production yield and quality need to heavily monitored during the fermentation process. Using S. Cerivisae as a model system Roy Goodarce discussed the use of Raman and FT-IP spectroscopy for PAT, production yield and fidelity in terms of glycosylation, and protein folding. He also gave an overview of metabolomics and its use in analysis of proteins, such as the pros and cons of global analysis versus targeted analysis.
Engineering design paradigm as a tool to enhance industrial recombinant monoclonal antibody production 

Peter O’Callaghn 

Peter O’Callaghn discussed how demand for therapeutic recombinant monoclonal antibodies (Mabs) places pressure on the biopharmaceutical industry to produce high quantities of Mabs in a mammalian cell system. Peter then focused on the cell line production and selection process, highlighting how it is a long and labour intensive process. Using a mathematical model to describe the process of protein production, Peter identified constraints of Mab production such as the abundance of recombinant Mab heavy chain RNA and heavy chain mRNA translation. As well as a call for more specific knowledge of each cell line and its product; he suggested that this paradigm should be added to the cell line production process
Towards scalable system for human pluripotent stem cell culture and cardimyocyte differentiation 

Chris Denning

Chris Denning discussed the use of human pulripotent stem cells and how they are an attractive cell line to model the effects of genetic disease, study cell development and drug safety due to their theoretical ability to differentiate into any cell type. However the uses of these cells in industry have their limitations, legal and biological, was highlighted. Chris presented a model system of human pulripotent stem cells derived from cardiomycytes as to address the challenges of translating developments into scaled systems.
Session 2
Chair: Karen Coopman
Challenges of delivery of stem cell lines for clinical use
Glyn Stacey

Glyn Stacey gave an overview of the different types of stem-cell-lines as well as an insight into the challenges of transportation of stem cells. Covering: sourcing the cells from the donor the ethical issues of possessing that persons genetic data; technical challenges in vitro; using the cell lines causing differentiation in the cells resulting in a different cell product. Glyn also spoke about ethical and technical challenges of building and maintaining a national stem cell bank, discussing the internal activity of the UK stem cell bank and its future growth into a larger stem bank in the near future.
Gene modified T cells for cancer therapy: Translating laboratory-based methodology to a regulated production for phase I clinical trials 

David Gilham
Immunotherapy for the treatment of some cancers is not a new topic, but genetically modified T-cells as part of this therapy is. David Gilham discussing a method of extracting Host T-cells, expanding their numbers, genetically modifying them to express tumour specific antibodies, and the returning of them to the host gave for a very interesting talk. But there were some issues with the therapy, David explained that: the trials were very labour intensive per patient; the duration of the T-cells was an issue as well as the cost per patient. The therapy was currently in Phase 1 trials at the time of this presentation. 
Pharmaceutical improvement of human scarring through the manipulation of TGF-β signalling
Nick Goldspink

Currently in Phase 3 trials using TGF-β to improve the scarring of patients is an interesting concept. As brought to our attention in this talk, there are no approved pharmaceuticals currently that aid in the improvement of scarring.  It was shown that by addition of a small amount of TGF-β3 (avoterim/Juvista) to a scar, that the scarring was visibly reduced but over loading of TGF-β caused the wound top reopen. From the clinical trials the effects of the scar healing have lasting effects on signal transduction, inflammation, healing and wound/scaring maturation.
Session 3

Chair: Laura Bailey
Characterisation of human embryonic stem cell (hSEC) culture
Andrew J. Want, Roger McGilvary, Rob Thomas, David Williams, Karen Coopman, Alvin Nienow, Chris Denning, Lorraine Young, Christopher Hewitt
The move towards regenerative medicine has been becoming more noticeable in the past few years, but the ability to scale up and quality control the stem cells used -hESC- is still an issue as Andrew J. Want discussed in his presentation. Testing stem cell growth between a conditioned medium and a completely synthetic medium was found not to be effective on cell production. Also scale up of cells requires them to be in large numbers and Andrew’s group found that at least 60% of stem cells did not express their desired karyotype, meaning they were not suitable for transplantation into patients. 
Engineering characterisation of single-use wave-type bioreactors and scale-up considerations for early phase cell culture process development

N. K. Gill, M. Michetti, G. J. Lye

There are various bioreactors viable in today’s market with varying applications: clinical, cell culture development, and inoculums preparation. One of the biggest challenges discussed was scaling up a cell culture from the microwell plates to bench biotanks. It was suggested that instead of a fixed tank with a rotor that a rocked ‘wave’ type reactor be used.  But the problem that was pointed out was that there are limited characteristics to the wave bioreactors. The group have set about establishing an unconventional scale up system, in which the initial results look promising but are still under assessment.
Using microbioreactors to explore glycosylation profiles

Hrisitna Invanova and Colin Jaques 

Hrisitna Inavanova (an undergraduate working at Lonza) presented her work that looks at the potential use of miniature bioreactors for high throughput. Discussing her work on the automated microreactor which has 24 miniature storage stirred biotanks, she found that the growth of the cells was good but the ability to characterise the product was harder due to the small volumes of culture used. But using a mathematical model Hrisitna showed predictions for the miniature bioreactor agreed with those from a 10L bioreactor.
The use of flow cytometry for process monitoring and automation of CHO culture 

Darrin Kuystermans, Mohd Avesh and Mohamed Al-Rubeai

This talk covered using CHO suspension cells as a model, to evaluate flow cytometry FC in the monitoring processes of cell culture. Darrin Kuystermans investigated the applications of automating FC and the applications of an online/at-line system the group showed that it was a useful tool for predicting cell counts and the process has a lot of future potential in construction of online protocols and developing feeding strategies. 
DAY 2 – 13th January 2011

Key note speaker: Mark Bustard

State of the bioprocessing industry in the UK

On the second day of the conference Mark Bustard gave a talk on the state of the bioprocessing industry in the UK, giving an overview of the Knowledge Transfer Network (KTN), how it has boosted innovation, competitiveness within the sector as well as stating the rationale for the formation of bioProcesingUK. Mark also discussed how the KTN supports the UK universities and opens up career opportunities workshops for those interested in moving into the field, as well as being  a vision for a ‘talent pipeline’ to drive innovation.
Session 4
Chair: Chris Sellick
Protein folding, quality control and ROS production in the early secretory pathway
Neil Bulleid

Discussing the role of the ER (Endoplasmic Reticulum) in quality control in the secretory pathway and how that proteins that enter this pathway must be folded and the quality of them assessed inside the ER Neil Bulleid discussed the formation of disulphide in the ER, and how when the bonds are formed with the reduction of oxygen hydrogen peroxide is liberated. From this Neil speculated on how this adds to cellular oxidative stress and presented his work on a reporter pathway he had used to identify a pathway for H2O2 removal.
Developing Chemically Defined Media and Feeds for cell culture

Alison Mason

Giving a brief overview of the history of media development from the 1950s to the modern day Alison Mason gave a 3 cases presentation of new media development approaches. By taking different approaches: top up,  starting with a rich media and slowly removing components and top down, starting with a basic media formula and adding components Alison showed that trace metals were important for cell growth and titre. She also mentioned that some formulations although better for culture take longer to formulate. In the future she will be taking several approaches to tackle the challenge of designing media.
In vivo biosensors for bioprocess development control

Karen Polizzi

The use of in vivo biosensors for in situ i.e. real time monitoring of cellular events with minimal invasiveness was discussed. Karen Polizzi presented her work with an informative introduction to biosensors. Karen discussed her work on a biosensor based on Forster Resonance Energy Transfer (FRET) to use in media development and cell line engineering. As well as investigating good biochemicals for online monitoring Karen has encountered problems with amino-acid structures and lactate sensor, but she is working towards a fully working system.
Session 5
Chair: Chris Hewitt
Manufacturing cell based products: preparing for commercialisation

Claudia Rosenbaum, Lonza

With a change in schedule, Claudia Rosenbaum presented her work on manufacturing cell based products because Christan van den Bos was unable to attend at short notice. Claudia spoke about the requirements and challenges there are in manufacturing a cell based product for commercial use. She gave some good recommendations on how to streamline and get a product on the market. She also briefly touched on the future products such as a single use biotank that can culture 2 billion cells.
The development of a 24/48 vessel automated micro-scale bioreactor and comparison to bench-scale bioreactors
Ken Lee

Presenting his fully automated bioreactor Ken Lee showed how a culture in a microbioreactor system (ambrTM) can mirror that of one in a lager biotank. To be predominantly used in cell line development Ken gave strong arguments for economical and cost values of the ambrTM. He claimed that the reactor is faster and better than shake flask/static cultures. After testing at MedImmune the system showed desirable results, ambrTM was a good comparison to a bench bioreactor. 
Scale-down Studies for assessing the impact of Different stress Parameters on Growth and Productivity during Mammalian Cell Culture

Will Scott and Alvin Nienow
Alvin Nienow discussed two studies completed by Will Scott that scale down the conditions of a full scale bioreactor to investigate the stress that cells undergo due to changes in pH and shear stress by moving the cells through peristaltic pumps and flow cells. Alvin Nienow presented findings that showed the peristaltic pump was responsible for most of the damage to the cells during cell transfer. Although there was no impact on the heterogeneities of the cells used or their protein quality, there was a drop in product titre. 
Session 6
Chair: Julian Hanak
Engineering Quality in Biopharmaceuticals: Re-Designing Antibodies to Improve Development and Safety profiles 

R. Michael, Y. Stallwood, R. Reehal, R, Gómez de la Cuesta, N. Smith, A, Arnell, P. Alrad, J. Zurdo & P. Stas
R. Michael presented his groups work on in silico and protein engineering of antibodies. He discussed the problem of protein/antibody aggregation which occurs, costing a billion dollars in lost and recovery of products, as well as aggregations impacting on the antibodies affinity and bioavailability. Touching on their AggreSolveTM technology he presented a new strategy: Antibody Humanization; which enhances the productivity and stability of antibodies. Combined with other current technologies he showed that this new strategy is able to help predict and improve antibody production.

The solution to membrane protein solubilisation
Tim Dafforn

Membrane proteins are a great target for therapeutics but as Tim Dafforn pointed out, they are notoriously hard to solubilise and isolate. But using a novel way to isolate there membrane proteins Tim may have found a way to circumvent some of the problems that are associated with this group of proteins. Using a simple amphipathic polymer: styrene-maleic acid, which auto-assembles into a ring, Tim is able to ‘cut out’ the membrane proteins encased in these ring structures. With this technology being licensed for use on human cells Tim intends to implement this technology to identify some suitable targets for therapies.

Advanced Drug Delivery Strategies for Biopharmaceuticals 

Andy Lewis

Andy Lewis Presented 2 new products produced by Critical Pharmaceuticals aimed at people who regularly injected themselves or others with therapeutics; such as diabetics. The technologies he presented were: CriticalMix: a product that encapsulates a protein and slowly releases it over time after injection into a system. The advantage being that the injections are less frequent and can last for several months. The second technology is: CrticalSorb: a nasal spray that shows high systemic absorption of the desired drug/protein; it is an easy and non-invasive delivery system that appeared to have high potential. Both products have to undergo rigorous safety tests before they go out onto the market.
