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Cardiff Institute of Tissue Engineering and Repair (CITER)

END OF YEAR REPORT 
2007
Executive Summary
The Cardiff Institute of Tissue Engineering and Repair has come to the end of its fifth year of operation.  The membership continues to evolve and at the end of the year membership stood at 130.  CITER members have published 133 publications and accrued over £8.5 million in grant funding.   The principal Schools continuing to invest in CITER in 2007 are BIOSI, DENTL, ENGIN, MEDIC, OPTOM, PHRMY and SOHCS.  
CITER continues to enhance interdisciplinary activity and works hard to add value to Cardiff University’s aims and research vision.  Highlights from 2007 include: 

· The successful management of the first operational year of the interdisciplinary postgraduate programme in Tissue Engineering which was awarded EPSRC support.

· The continuation of Ffenics following the success of a second KEF-TTN award.  Ffenics - a Burn Injury and Tissue Repair Network for Wales addresses a major area of identified research weakness, the healing of skin/tissue following burns.  (This collaboration between CITER, the Swansea School of Medicine and the Welsh Centre for Burns and Plastic Surgery at Morriston Hospital, Swansea formed the foundation for the successful Healing Foundation award).

· Maintenance and development of an interdisciplinary communication network which has strong links with the WAG, MediWales, Wales Trade International, and EU Framework support organisations.
· Successful interdisciplinary annual meeting, away days/workshops and seminars.
· Representation by CITER members at major international conferences on Tissue Engineering, Wound Healing and Therapeutics. 
· Active involvement in innovation and engagement activities e.g. ‘BioWales’, Eisteddfod and other Life and Health Science events.
· Increased direct grant success 

· A £5.3m award to establish the Healing Foundation Chair in Burn Injury and an International Centre for Burns Research.  
· An award from the Osteology Foundation to support work into the isolation and characterisation of multipotent cells from the oral mucosa for tissue engineering and repair
· An award from Pfizer Ltd supporting the investigation of the study factors that influence the growth and degeneration of dendritic structures in retinal ganglion cells

· An award from Child Cancer Foundation on ‘How does childhood acute lymphoblastic leukaemia (ALL) and its treatment contribute to an increased risk of osteonecrosis’
· A WORD/ Healing Foundation Research Fellowship (DENTL, PHRMY & Morriston Hospital, Swansea)
· Two CITER Clinical Research Fellowships 

· Three Richard Whipp Studentships (DENTL & BIOSCI); (DENTL & PHRMY); (MEDIC & HEALTHCARE STUDIES)
· PhD studentship (MEDIC & DENTL)
· RiA studentship (MEDIC & DENTL)
· WORD Studentship (DENTL/CITER MSc student)

Executive Board Report
In April 2007 CITER saw the departure of Professor Stephen Tomlinson as Chairman of the Executive Board.  Professor Stephen Denyer, Head of the Welsh School of Pharmacy was appointed the new Chairman for a period of three years.  The Executive Board comprises members of CITER’s investing Schools and functional committees: research and learning and teaching.  

The names of the other Executive Board members are as follows: Professor Keith Harding (MEDIC); Professor Tricia Price (MEDIC); Professor David Thomas (DENTL) (Chairman of the CITER Learning and Teaching and Director of the MSc in Tissue Engineering); Professor Charlie Archer (BIOSI); Professor Tim Wess (OPTOM); Dr Robert Steadman (MEDIC) and Dr Phil Stephens (DENTL) (Chairman of the CITER Research Committee).
CITER’s strategic development

In autumn 2007, the Executive Board asked members to inform them of ways in which CITER could provide ‘added value’ to them as individuals.  Over 40 people responded to the survey, rating a list of 16 potential benefits between very low (1) and very high (5).  

Following on from this, CITER revised its strategic directions to include:

· practical assistance in the co-ordination, submission and administrative management of interdisciplinary research proposals;

· developing the potential for inter-University collaborations via the organisation of CITER seminars, workshops and Annual Meetings;

· demonstrating additionality from the Institute’s activities; 

· supporting  the sharing of equipment and facilities; 

· encouraging closer engagement with clinicians;

· enabling collaboration without barriers;

· capitalising on full economic costing to ensure sustainability; 

· regularly appraising research opportunities to provide strategic information to relevant researchers;

· making more effective the strategic planning needed to ensure adequate research infrastructure to meet future opportunities;

· offering a peer review service to constituent member Schools;

· enhancing the postgraduate research environment, particularly by seeking to establish 4-year doctoral training programmes, perhaps aligned to the MSc in Tissue Engineering.

The highlighted bullet points indicate the benefits rated very highly by the membership and these continue to feature in CITER’s strategic planning for the future.  Many were recognised as being existing benefits already experienced by the membership in terms of the CITER Annual meeting, a very successful workshop and seminar programme, notifications of relevant events and job opportunities in the field, to name but a few.  In other areas, however, the Executive Board acknowledged that it needed to continue to work to further the standing of CITER within the existing University infrastructure and to achieve sustainability to enable CITER to offer its full complement of benefits.  

Achieving sustainable investment

Critical to sustaining the long-term future of CITER is maintaining the support of CITER’s principal investing Schools.  A commitment, set by the Executive Chairman Stephen Denyer, is to arrange to meet with all participating Heads of Schools to outline CITER’s strategic development in early 2008.  An idea which is emerging is the formation of an investment (steering) group involving the Heads.  This group would ensure a close connection between CITER and cross-School strategies, ensuring clearer accountability to the investors. 

CITER administrative team 
The CITER Manager returned from a six month period of maternity leave in April 2007.  A skeleton administrative cover was put in place during this time to generally support the running of the working committees.

Towards the second half of 2007, CITER expanded its administrative team from one CITER Manager to include a CITER Administrator, Mrs Vera O’ Brien.  Both the CITER Manager and Administrator reside in offices based at 51 Park Place where the day to day operation of the Institute takes place.  

University pursues research themes

During 2007 work was undertaken in the University to develop action plans for key strategic issues facing Cardiff; the development of research themes was seen as very important to the distinctiveness of the University. A Research Committee seminar was held in September 2007 which allowed an exploration of possible research themes which might play to Cardiff’s strengths. Some members of the CITER Executive Board were able to contribute to the discussion groups on that day. Perhaps unsurprisingly University strengths could be clustered around thematic areas, generally represented by the Environment, Health and Wellbeing, Society and Culture, and the Physical/Technological Sciences. Research Centres such as CITER readily found an identity within these general areas.

It is likely that much work will be done in 2008 to consult on, and shape, possible thematic directions. Interdisciplinary research will feature strongly and CITER members were encouraged to contribute to any opinion gathering at both School and University level. 

Research Committee Report
This Committee is chaired by Dr Phil Stephens alongside the following colleagues: Dr Nick Allen (BIOSI), Dr Mark Bagley (CHEMY), Prof David Kipling (MEDIC), Dr Rebecca Porter (MEDIC), Dr Andrew Quantock (OPTOM), Dr Daniela Riccardi (BIOSI), Dr Dirk Schmaljohann (PHRMY), Valerie Sparkes (SOHCS).  

In September 2007, a rotation of the Committee took place which involved the following Committee members stepping down: Dr Andrew Quantock; Dr Daniela Riccardi (BIOSI) and Prof David Kipling (MEDIC).  The following members joined the Research Committee in September 2007:  Dr Malgorzata Rowanowska (OPTOM); Donald Fraser (MEDIC) and Debbie Mason (BIOSI). 
CITER Research Committee responds to the Research Excellence Framework Consultation.

The Higher Education Funding Council for England, on behalf of the other funding councils, conducted a consultation on its replacement for the Research Assessment Exercise. The proposed Research Excellence Framework (REF) demonstrated the following key features:

· Science-based disciplines will be distinguished from the arts, humanities, social sciences, mathematics and statistics.

· Key aim is to reduce the burden on researchers and HEIs created by the current RAE arrangements.

· Assessment and funding for the science-based disciplines will be driven by quantitative indicators (metrics).

· A new bibliometric indicator of research quality will be established, most likely drawn from the Thomson Scientific Web of Science as the primary source of citation data.

· Bibliometric techniques will be applied at the broad level of the six proposed subject groups, normalised around 170 ‘fields’.

· The REF will be applied to science-based subjects from 2010; for non-science based subjects the process will operate from 2013

The University sought opinions in order to frame its response to the consultation. The CITER Research Committee contributed to this exercise offering the following comments and observations:

· General support for a quantitative approach to research quality assessment.

· A recommendation that factors such as research income, numbers of research students, and patents/spin outs be used to supplement citation data

· All metric data should be normalised to place in subject context

· Citation strategies could arise which will influence academic behaviour

· The Thomson Web of Science database does not represent all journals, potentially problematic for less ‘main stream’ scientific disciplines.

· Papers published at the end of the assessment period will have little chance of citation which could affect the University policy on staff selection for submission

· Will interdisciplinary research need to be submitted across subject groups?

· Data checks could be particularly burdensome for Universities

· Under no circumstances should Wales adopt the REF after England; there should be a parity of assessment process

CITER 6th Annual General Meeting
Seventy three delegates contributed and attended the sixth CITER Annual Meeting at The Hill Education and Conference Centre in Abergavenny on 5th & 6th September 2007.

This two day event oozed interdisciplinarity with representatives from the following Schools attending: Engineering, Pharmacy, Optometry & Vision Sciences, Medicine, Healthcare Studies, Social Sciences, Dentistry, Biosciences and Chemistry.  Networking was top of the agenda and delegates certainly embraced the opportunity to do so. 

Throughout the programme excellent quality presentations were featured from member's representative from the majority of the above Schools.  PhD students once again excelled in presenting at a very high standard during the main programme and poster session.    

Professor Peter Blood, Pro-Vice Chancellor for Research kindly presented a talk on 'Research

Quality at Cardiff University' which provided CITER delegates with food for thought in respect of the role CITER could play in peer review for the constituent Schools involved.  Up to the minute talks were presented on the future installation of a Structural Biology Unit by Dr Matthias Bochtler (BIOSI & CHEMY) and Dr Paola Borri (BIOSI) gave a overview of Biophotonics work being conducted at the University.  Professor Ruth Duncan (PHRMY) engaged delegates in the topic of Nanomedicine, its current status and opportunities for tissue engineering and repair.  This talk highlighted the role CITER played in obtaining an EPSRC Platform Grant which pulls together under a "virtual roof", key members of staff from several varied but complementary research teams in the 5 partner institutions. Such a grouping is arguably unique on the world stage and to date this Platform has been very productive in terms of delivery of high quality PDRAs that have been able to secure career development pathways. 

Professor Trish Price (MEDIC) led a session on the establishment of the UK Centre for Burn Injury Study which is an exciting collaborative initiative between Cardiff University, the Welsh Centre for Burns and Plastic Surgery and Swansea University.   The vision of this new Centre will be to drive research and education both nationally and internationally and deliver new Technologies, Therapies, Training and Treatment strategies to improve the lives of patients with burn injuries.  

The plenary guest lecture, this year, was a fascinating talk presented by Professor Wolfgang

Drexler, School of Optometry and Vision Sciences, Cardiff University entitled 'Ultrahigh resolution OCT: Optical Biopsy and Functional Imaging''.

This year's session on the business of the CITER Executive Board was led by Professor Stephen Denyer (PHRMY), the new Chair of the CITER Executive Board, following the departure of Professor Stephen Tomlinson in April 2007.  Professor Denyer reported on a number of CITER milestones, membership benefits and focussed on new developments taking place at management level, including the establishment of a robust financial FEC model and the future allocation of ring-fenced interdisciplinary funds.  These are important steps in recognising the added value that CITER brings to the University and Executive Board colleagues will continue to work with Executive Officers, particularly, the Dean of Interdisciplinary Studies, Professor Peter Halligan to achieve sustainable status for interdisciplinary groupings like CITER.

Dr Phil Stephens, (DENTL) Chair of the CITER Research Committee, provided an overview of achievements over the past year and informed delegates of forthcoming events.  To round this session off, Phil announced that there is some burn related funding available to the CITER membership and colleagues in the Welsh Centre for Burns and Plastic Surgery.  
In the closing session, the very high standard of all the presentations this year was once again commended.  Thanks were expressed to our sponsors, JENCONS PLS, AFFYMETRIX and NIKON who ensured we could award prizes to our PhD students and afford a healthy and good quality wine at the dinner on the first night.  Congratulations must be expressed to Joe Hardwicke, (School of Dentistry) for winning a £100 for the 'Best Presentation'.  Also John Colombo (School of Dentistry) and Federica Pinto (Welsh School of Pharmacy) won £50.00 each for their poster presentations.

The following PhD students presented talks and posters on the following topics:
Oral Presentations

Bioresponsive Egf-Dextrin To Promote Tissue Regeneration In Impaired Dermal Wound Healing; Joe Hardwicke (DENTL)

Quantification of Retinal Transneuronal Degeneration In Human Glaucoma: a novel multiphoton-DAPI approach; Lillian Lei (OPTOM)
Cellular responses to genome instability in human premature ageing syndromes; Hannah Tivey (MEDIC)
Fibroblasts resist TGFβ1 driven myofibroblastic differentiation during in-vitro ageing; Russel Simpson (MEDIC)

Quasicrystal spatial ordering in the corneal stroma; James Doutch (OPTOM)
Fibroblast Differentiation is Modulated by Exogenous HA; Jason Webber (MEDIC)
Studies on the Internalisation of Cell Penetrating Peptides: Vectors for Drug Delivery and Tissue Engineering; Catherine Watkins (PHRMY)

Development and Characterisation of a Human Cell-Based Chronic Wound Bioassay; Mat Caley (DENTL)
Foveal and peripheral orientation discrimination for a gaussian bar stimulus; Lui Cui (OPTOM)
Characterisation of Cellular Behaviour in an Ex Vivo Culture System for Bone Repair; Emma Smith (DENTL)

Poster Presentations

An In Vivo Model to Investigate the Osseointegration of Titanium Dental Implants in Normal and Diabetic GK Rats; John Colombo (DENTL)
Ex-vivo modelling of anti-microbial control measures in pulpal disease; Jessica Roberts (DENTL)
Connexin expression and the differentiation potential of bovine articular cartilage progenitor cells; Paula Marcus (BIOSI)
Microwave Mediated Synthesis of Inhibitors for the Treatment of Werner Syndrome; Caroline Widdowson (CHEMY)
Establishment of an immortal line of human corneal endothelial cells (HCEC) that retains the gene expression profile of normal primary HCEC; Kaye Smith (MEDIC)
Surveillance of Susceptibility Profile To Antiseptics in ITU Isolates of Staphylococcus aureus, Including MRSA; Keely Cheeseman (PHRMY)
Investigations into the survival of microorganisms following high-level disinfection within washer disinfectors; Deborah Martin (PHRMY)
Mechanisms of viricidal action of the polyhexamethylene biguanides; Frederica Pinto (PHRMY)
CITER workshop
In November 2007, CITER organised a workshop entitled ‘Harnessing Chemistry for Biological and Clinical Research’.  Around 60 delegates attended this successful event, experiencing a thoroughly enjoyable event and the opportunity to get a flavour of the research being conducted at this important interface.  As a direct consequence of this CITER workshop, members have established new contacts and leads which will facilitate future interdisciplinary collaborations.

Below are some examples of the benefits which resulted from the organisation of this workshop:

· Dr Mark Bagley, (CHEMY) Dr Phil Stephens (DENTL) and Dr Nick Allen (BIOSI) consolidated a successful grant proposal.

· Drs Simon Pope and Mike Cogan (CHEMY) established collaborations with Dr Borri and Prof Dale (BIOSI)

-
Julian Halcox, new Chair of Cardiology at Cardiff University’s Wales Heart Research Institute, Dr Mark Bagley (CHEMY) and Professor David Kipling (MEDIC) wish to collaborate in the future.  Professor Halcox also remains open to the prospect of developing further collaborations with CITER members as his research program into arterial disease grows.

-
Dr Mark Bagley (CHEMY) has had further discussions with colleagues about the science being undertaken in Chemistry following this event.  He has also been able to advise colleagues on aspects of their research. 

-
Dr Anwen Williams (MEDIC) and colleagues from (CHEMY) are investigating establishing a collaborative study on the generation of reagents.

Addressing the lack of research in Burns

In autumn 2007, the CITER Research Committee administered an open grant call in the field of burns.  The call requested applications of either up to £1K to support travel to a conference/collaborative visit or up to £5K as pump priming for the generation of pilot data.  All applications had to make clear their relevance to burns research.   Following a process of independent review, the four following projects were successful:

· Dr Lindsay Davies & Dr Phil Stephens (DENTL) - Isolation and characterisation of mulitpotent cells from the oral mucosa for the repair of facial burns - £1,000 (travel grant)

· Dr Mark Bagley (CHEMY), Dr Phil Stephens (DENTL), Prof Trevor Dale & Dr Nick Allen (BIOSI) - Engineering stem cells into tissues for the treatment of burn injuries using Inhibitors of Protein-Protein interactions - £3,300 (pilot study)

· [image: image2.emf]Prof P Price (MEDIC), T Potokar (Welsh Centre for Burns and Plastic Surgery) - Identifying priorities for burns-related research: A global perspective - £5,000 (pilot study)

· Dr Rebecca Porter & Dr Jack Ham (MEDIC) - The Role of Adenosine Receptors and their Link with Gap Junction Signalling in Epidermal Wound Healing - £4,100 (pilot study) 

Each grant holder will complete a report following the completion of their project and CITER News will keep you informed of any significant findings.

Learning and Teaching Committee Report
MSc in Tissue Engineering
In February 2006, CITER successfully validated a Master of Science award in Tissue Engineering.   This truly unique modular scheme is designed to provide students from life, biomedical and physical science backgrounds with an extensive understanding of the science and practice of tissue engineered therapies; from theoretical science through to testing and clinical application.  The programme is a one year full-time course and is aimed at graduates in a biomedical/veterinary or other science subject or an engineering or clinical discipline from medicine or dentistry.  

The course consists of a five month taught component (Stage 1) which covers a set of critical and timely topics that will provide students will a complete knowledge of this emerging interdisciplinary field of research.  Modules address: research methodologies; the cellular and molecular biology and clinical problems of regeneration and repair in humans; product design and engineering, technology transfer, and the ethical and legislative issues of testing tissue-engineered products.  This is followed by a six month clinical or laboratory based project (Stage 2).  

The first cohort of students completed the course in September 2007. Karen Brakspear who joined the course after achieving a first class Honours Masters degree in Biochemistry felt the MSc in Tissue Engineering “particularly brought home the clinical relevance of tissue engineering and the processes involved when developing new technology in medical science such as patenting, funding and foreseeing the ethical implications. The small class size also meant that discussions and critique of current research were very rewarding and informative, and the variety of teaching formats (lectures, tutorials, clinical visits, labs) gave us an all round appreciation of the subject.”  Karen has gone on to start a CASE/BBSRC funded PhD studentship in the Connective Tissue Biology Group, School of Biosciences with CITER member, Dr Debbie Mason as her supervisor.

Chi Pooi Lee, 2006/7 MSc Tissue Engineering student explains that “The MSc in Tissue Engineering offers an insight into various aspects of tissue engineering thanks to the clinical and industrial visits and the interdisciplinary content; from the modern technologies available and the advancements made, to the perspective of our society and the current difficulties associated with tissue engineering.

One of the most fascinating topics was the use of stem cell technology in various tissues. I was fortunate to base my dissertation project on stem cells which consequently led to my decision to carry out a PhD following-on the laboratory project with the same wonderful supervisors.”
Project Titles for MSc Tissue Engineering Students 2006/2007

Myofibroblastic differentiation is associated with altered expression of betaglycan, type III TGFβ receptor
Investigating the integration of chrondrocytes from different developmental origins

Directed differentiation of embryonic stem cells towards striatal cells

Isolation, expansion and the behaviour of dental pulp progenitor cells

A summary of student appraisal of teaching on the MCs in Tissue Engineering 2006/2007 can be found in Appendix One.
CITER Seminars

The following CITER seminar was organised by the Learning and Teaching Committee in 2007.

Speaker:  Dr Molly Stevens, Dept Regenerative Medicine and Nanotechnology, Imperial College, London

Title: Bio-inspired materials for Regenerative Medicine and Nanotechnology

Location:  Seminar Room, Henry Wellcome Research Institute

Date: 6th December 2007     Time:  1 pm

B13319 module – Tissue Engineering/Tissue Regeneration

The above module is offered in the final year (third year) of the School of Biosciences undergraduate degree programme.  The BI3319 Module on "Tissue Engineering & Regeneration" was put together by Professor Bruce Caterson and Bruce continues to be the co-ordinator of this CITER & BIOSI initiative.  Essentially Bruce used the critical mass within CITER to draw together the elements of this attractive module.  This is illustrated by the interdisciplinary nature of the teaching Faculty: Dr Nick Allen (BIOSI); Prof Charlie Archer; Prof Vic Duance (BIOSI); Prof Steve Dunnett; Dr Ryan Moseley (DENTL); Dr Rebecca Porter (MEDIC); Dr Andrew Quantock (OPTOM); Dr Jim Ralphs (BIOSI); Prof Anne Rosser; Dr Robert Steadman (MEDIC).

Module Objectives: To provide an understanding of the basic cellular, molecular, physiological and bioengineering procedures involved in tissue engineering and/or regeneration of vital tissues and organs of the body. In broad terms, Tissue Engineering/Tissue Regeneration (TE/TR) technologies can be seen as involving the ex vivo production and/or in vivo regeneration of replacement organs and tissues using cell precursors and natural products and/or synthetic biomaterials as scaffolds to support the repair, regeneration, remodelling and eventual structural and/or functional replacement of injured, diseased and pathological tissues. These technologies are currently needed to supply an increasing demand in medicine for replacement organs and tissues to meet the needs of age- and disease-related tissue and organ failure that is occurring with the increasing longevity of human populations worldwide. This module will undertake an in depth analysis of Tissue Engineering & Regeneration technologies used in replacement and/or regeneration of tissues and organs in brain, skin, kidney, the eye and musculoskeletal tissues.

In 2007/8, 33 students enrolled on this module and a presentation of the students’ feedback is contained in Appendix Two.
The Establishment of the Healing Foundation UK Centre for Burns Research
In November 2006 Cardiff University, the Welsh Centre for Burns and Plastic Surgery, Morriston Hospital and Swansea University won the right to host the Healing Foundation UK Centre for Burns Research —  a multi-million pound collaboration which holds the prospect of major benefits to people who suffer serious burns on a global scale.

CITER played a role in driving the development of this bid through building on existing relationships and assisting to establish Ffenics – The Burn Injury and Tissue Repair Network for Wales.  Many CITER members came to the launch of Ffenics, an interdisciplinary research Network established to address a major area of identified research weakness – healing of the skin/tissue following burns.   Indeed, CITER and Ffenics both featured in the Healing Foundation submission to prove the existence of a scientific, clinical and psychological critical mass already undertaking high quality, cutting edge research in the areas of burn injury healing, tissue repair and regeneration.  

Following the success of the Healing Foundation bid the work of Ffenics now falls under the umbrella of the Healing Foundation UK Centre for Burns Research marking an exciting new era in the development of burns research, teaching and clinical provision on an international scale.

The Centre itself will be established at Cardiff’s School of Medicine, Heath Park Campus and at the Welsh Centre for Burns and Plastic Surgery at Morriston Hospital. It will be the only centre of its kind in Britain.  The Centre’s work will cover all aspects of research aimed at improving the treatment and long-term support for survivors of burns. Researchers will investigate infection control and immunology, inflammation following major burns and improved understanding of scar formation.  They will also focus on important issues such as the psycho-social aspects of living with burn scars, long-term rehabilitation and prevention. 

Grants Awarded in 2007 
CITER members accrued over £8.5 m in grant funding during 2007.  A breakdown of awarded grants is listed in Appendix Three. 

Publications from CITER Members during 2007

133 publications were produced in the year 2007 by CITER members.  A full list of publications from CITER Members in 2007 is listed in Appendix Four.  
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