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ABOUT THE TRUST

Restore — Burn and Wound Research (formerly Stoke Mandeville Burns and
Reconstructive Surgery Research Trust) was founded in 1991 to support research
into burns and their treatment and also to provide for innovative reconstructive
surgery, particularly for patients undergoing therapy and surgery for breast cancer.
The emphasis of the research is rooted in the challenges faced by medical staff
working with patients in the Plastic Surgery Unit at Stoke Mandeville Hospital.
Restore’s philosophy is to take the problem to the research laboratory and return the
solution to the patient. To achieve this aim Restore employs clinicians as Research
Fellows who can interact with patients and understand the issues facing them and
their doctors and take these problems to some of the major scientific laboratories in
the country.
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Chairman’s Report

A H N Roberts
Chairman of Trustees

Medical research is carried out both by scientists and by doctors. In general
scientists carry out work in laboratories but it is necessary when working with
patients that the researcher is medically qualified. Over the last few years
government policies have made research by doctors, and in particular junior doctors,
very much more difficult. In the past a period doing research as a junior, although
not necessary, was a bonus in that person’s career progress, and many are the
people who took time out to do research and then carried on with research
throughout their medical careers. The present ‘straight-through’ training at present
required by the government has made it virtually impossible for junior doctors to take
a period out to do their research. This has had consequences for our research
programme as well as for many other programmes. Compared to past experience,
advertisements for Research Fellows over the last two years have not produced
suitable applicants. However, | am now delighted to report that we now have

appointed a Research Fellow, Miss Jennifer Kean, who started in August 2009.

There are pressures on the government to change their policy and to bring back
research as an important element of a consultant’s training. However, in the
meantime the Scientific Advisory Committee have agreed that we should appoint
either recently qualified doctors or senior medical students who wish to do a PhD
degree. We are at present advertising for two such people. We realise that this will
cause added work and responsibility for Mr Michael Tyler, our Director of Clinical
Studies, and | would like to thank him for taking on this extra work in what is already

a very busy career.



| must also congratulate Mr Thanassi Athanassopoulos who is now in his third year
of his PhD and who has won an extremely competitive scholarship from the Royal
College of Surgeons of England, which has fully funded this third year. That,
together with an extremely generous grant of £50,000 from The Freemasons’ Grand
Charity has given our finances very welcome help in what would otherwise have
been a very difficult period, which we, with many other charities, share in the present
financial situation. This grant from The Freemasons’ Grand Charity was given to us
on the recommendation of our Patron, His Royal Highness the Duke of Kent, to
celebrate his 40™ year as Grand Master of the United Grand Lodge of England and

our thanks are to him.

During the year there was the sad death of one of our earliest Trustees, Mr Peter
Chapman OBE. His advice in the early years in his characteristic broad Yorkshire
brogue, and his fund raising efforts, using his knowledge and friends in the motor
and motor cycling racing worlds was enormous. He did not miss a single meeting,

until with increasing ill health he resigned as a Trustee and became a Vice Patron.

With the help and encouragement of our colleagues, both at Stoke Mandeville and in
Oxford, the excellence of our research has been ongoing and the results have been
disseminated in papers presented at national and international meetings and in

medical journals.

A H N Roberts MA BSc BM BCh FRCS FRCSG
Chairman of Trustees



PATRON

His Royal Highness, The Duke of Kent KG

(HRH The Duke of Kent, Mr Anthony Roberts, Lord Calum Graham, Mr Thanassi
Athanassopoulos)

Restore is honoured by the patronage of His Royal Highness The Duke of Kent KG.
Since becoming Patron to Restore His Royal Highness has made several visits to
Stoke Mandeville Hospital, has heard presentations of the work at events at the
Royal Society and the Royal Society of Medicine, and attended various fund raising
events.

Restore was privileged to be nominated for a substantial grant from The
Freemasons’ Grand Charity to commemorate the fortieth anniversary of the
installation of HRH The Duke of Kent KG as Grand Master of the United Grand
Lodge of England. Mr Anthony Roberts and Lord Calum Graham (Trustees) and Mr
Thanassi Athanassopoulos (Research Fellow) attended a reception at Freemasons’
Hall during which the grant was presented by His Royal Highness, who expressed
great interest in the progress of our research, and anticipates visiting Stoke
Mandeville next year, to see further examples of the work done by the Research
Fellows.



The Trustees are sincerely grateful to His Royal Highness for his continuing and
gracious support and patronage.

FUND RAISING

In what has been a difficult financial climate the friends of Restore have continued
their support, both with generous donations and also at fund raising events over the
past year.

In November Amanda Nicholson and Sally Grant embarked on a once in a lifetime
trek to Everest Base Camp, raising a substantial sum both for Restore and Dreams
Come True. This challenging undertaking saw them climbing to 18,000 ft above sea
level and braving rugged terrain including rock-strewn precipices, rope bridges and
icy conditions in what was a truly unforgettable experience.

A Clay Pigeon Shoot was held in May at Chilton, near Aylesbury, by kind permission
of Sir Henry Aubrey-Fletcher, Lord Lieutenant of Buckinghamshire. Once again this
event was extremely well supported with 17 teams taking part. Those attending,
either as a participant or as a supporter, had an excellent day’s entertainment. The
lovely location and fine weather contributed to what was a most successful day.

Clay Pigeon Shoot

We are extremely grateful to everyone who has worked so hard to ensure the
success of our fundraising events, and to supporters who we hope will continue to
patronise future fund raising events.



Freemasons’ reception

The Trustees enormously appreciate the generosity of both local donors and major
national donors. The Trustees are most grateful to The Freemasons’ Grand
Charity for their extremely generous grant, and to The Robert McAlpine
Foundation which is supporting the work of Miss Jennifer Kean, continuing their
wonderful contribution over more than ten years.

Amongst our many generous donors we should make particular mention of:

1960 Charitable Trust

The Anson Charitable Trust

The Berqvist Charitable Trust

The Bulldog Trust

The Coutts Charitable Trust

The E M MacAndrew Trust

Franklite Limited

The Freemasons’ Grand Charity

lan and Elizabeth Church Charitable Trust
The James Weir Trust

John Surtees Ltd

The Macdonald-Buchanan Charitable Settlement
The Robert McAlpine Foundation

The Tam O’Shanter Trust

We are also extremely grateful to the personal donors, too numerous to mention
individually, who have given so generously. We are especially grateful to those who

have continued to give regularly over a number of years.



Healing — it's not all the same thing

The ability to heal an injury is, after reproduction, probably the most important
biological function that plants and animals have. The genes and methods of wound
repair are therefore very ancient and there are large similarities between animals in
the repair process. In same manner, however, that chimpanzees and humans are
almost the same genetically the very small differences in the genome between the
two makes a huge difference to the finished product. Thus the fundamentals of
wound healing are remarkably similar between many species; however the finished
product can vary enormously. Within medicine we see a large number of very
different types of wound healing. Fundamentally, understanding over-healing,
under-healing and abnormal healing is a key management of the everyday workload

of any busy plastic surgery unit.

Photograph 1 (hypertrophic scar) Photograph 2 (pressure sore)

Photograph 1 shows a scar which has healed in a hypertrophic or over-zealous
manner and this can be as difficult to manage and as distressing to the patient as the
same but opposite form of wound healing which we can see in Photograph 2 which
is a pressure sore on the back of the head, which has really shown no signs of

wound healing.

There are many biological reasons for differences in wound healing. Increasingly
being recognised is the role of blood vessels in the co-ordination and generation of
wound healing responses. This fundamental link between blood vessel formation
(angiogenesis) and wound healing is the principal reason why researchers at
Restore are investigating the role of vascular stem cells in wound healing. The

original work that we have undertaken is looking specifically at the role of vascular



endothelial cells and their response to burn injury, and more specifically we have
been looking at methods of tissue engineering vascular cells within the laboratory.
For instance in Photograph 2 we can see a very poorly healed wound which is slow
to heal. The ability to generate vascular endothelial cells within the laboratory, grow
them, place them on a matrix and place this ready, semi-vascularised, tissue on a
wound bed is a strategy that will aid in the management of difficult wounds in the
future. In addition the co-ordination of wound healing is increasingly being seen as
being regulated by the stem cell population. The investigation and understanding of
the biological significance of these cells is a very difficult area of study and
extrapolation from cultures within the laboratory to the human do not always work

true.

The tissue engineered skin product is potentially another significant target for the
work that we are carrying out in Oxford. The work in tissue engineering that has
been carried out by Thanassi Athanassopoulos is described in his report, but
effectively we are beginning to be able to grow sheets of collagen which have
seeded blood vessel networks within them. The exact manner in which these sheets
will behave in the body obviously remains to be seen. Any experienced scientist will
tell you there is very little predicting the human body’s responses and absolutely no
method of elucidating the human body’'s response other than studies and
observation. Hence the need for us to continue the work. The work is being

continued by Miss Jennifer Kean, whose brief CV is below.
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Miss Jennifer Kean BMSc(Hons) MBChB MRCSEd

Jennifer grew up near Glasgow and studied Medicine at the University of Dundee.
During this time she undertook an intercalated medical science degree in Applied
Orthopaedic Technology, graduating BMSc with 1st class honours and a Health
Foundation Award for academic merit in 2004. She completed her medical studies to
graduate MBChB in 2005 with the Lloyd Turton Prize in Surgery.

Jennifer has so far undertaken Plastic Surgery training in Tayside, Lothian and
Lancashire, and achieved membership of The Royal College of Surgeons of
Edinburgh in 2008. She takes over from the work of Thanassi looking into the role of
vascular stem cells in improving wound healing and appearance. One of her main
roles will be to investigate some of the other sources of vascular stem cells in
addition to those we know that are present in bone marrow. Cells derived from fat
may well prove to be a more practical method of harvesting stem cells. Any future

treatment has to be balanced with practical methods of cell harvest.

Miss Jennifer Kean
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A Real Patient’s Life

An accident in Bosnia delivering aid in
1993 altered Mike’s life dramatically from
that day. The fatal accident for two of his
friends left Mike paraplegic from the
chest down and he has spent the rest of
his life in a wheelchair. This has not
prevented him from leading an
extraordinary and full life as the
photograph of him diving in the Red Sea

is evidence.

Mike’s life has been considerably more difficult to organise and chief amongst his
day-to-day organisation lies the inability of his seat area to recognise the danger
signs of ischaemia from the pressure of him sitting still. The human body is not
designed to sit completely immobile for several hours and in the course of sitting we
are constantly making micro movements and small adjustments to shift weight from
one pressure area to another. Obviously paraplegic or tetraplegic patients do not
receive warning messages from the pressure area due to lack of sensation and
therefore do not subconsciously move to change the pressure points. This means
that paraplegic patients are particularly prone to developing pressure sores.
Pressure sores occur over the areas of highest pressure and typically those pressure
sores that occur when a patient is sitting occur over the sitting bones or ischial
tuberosities. A pressure sore over an ischial tuberosity in a patient has enormous
consequences on a patient’s life. Mike has spent many years lying flat on his back
at Stoke Mandeville Hospital and endured many operations. These are in order to

try and heal this.

Vascular sensience (ageing) is a feature of patients who have long-standing
paraplegia or tetraplegia. Once again the potential role of reversing this or treating
this with some form of stem cell therapy will be subject to intense research over the
coming years in many units and it is possible that the research we undertake will

make contribution to this.
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Lucy Palmer

Lucy Palmer is a young 27 year old recruitment consultant who contacted Restore as
she felt incredibly lucky about the treatment she had received here at Stoke
Mandeville Hospital 26 years ago when, as an 18 month old baby she tipped over a
teasmaid which had just alarmed. She suffered 25% scalds to her neck, chest and
left arm and was taken to the hospital. She was treated with a very novel treatment
for that time which was Zenoderm (this is skin derived from pig’s dermis). This was

one of the forerunners of the modern type of dressings we use for scalds today.

Nevertheless she still had significant scarring which required the management of
pressure garments which she wore for the first few years of her life, and then
throughout her teens and early adulthood has gradually witnessed the scars fade.
She will never be completely free of scars but is very comfortable with her
appearance and takes no effort in hiding them, and thankfully they do not alter how
she leads her life today. It is interesting that she sees a definite distinction between
somebody like herself who has basically lived her life with these scars and
somebody who gets burned or scalded at a later stage in their life. This latter group
of patients have known a period of their lives when they were not scarred. The
process of mourning one’s looks or the beauty of your skin is very prevalent amongst
burn patients, especially as once a scar is formed, although they may fade, there is
no returning to your normal skin. Like many things in life it is not until you have lost it

that you realise how beautiful it was.
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Lucy is hoping to run in the London Marathon in 2010 and raise money for Restore.

Lucy at the Robin Hood Marathon, 2009
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Active Research project

07/MREO03/21

Title : Vascular Repair with Adult and Umbilical Cord Blood Stem Cells
Researcher: Mr Thanassi Athanassopoulos

Dates: November 2006- July 2009

Funding : Restore

The Robert McAlpine Foundation

The Royal College of Surgeons of England
Summary
The ability to repair and grow new blood vessels is a paramount step in wound healing.
Although this process was originally thought to proceed by the proliferation of mature blood
vessel endothelial cells (endothelial cells are those that coat the inside of blood vessels and
are highly specialised and needed to stop blood clotting within the blood vessel), it is now
clear that bone marrow derived stem cells are released into the circulation and can
contribute to the reparative process. We also know that burn injury releases increased
numbers of these cells into the blood stream. Very little however is known about the potential

of adult stem cells in regenerative therapies and tissue engineering.

This study investigates the use of blood vessel stem cells from the bone marrow, called
marrow derived circulating endothelial progenitor cells (EPCs), as a source of cells for direct
therapies and tissue engineering. These studies focus on the feasibility of expansion for
clinical use, the marker expression of these cells and their function from healthy adult and
cord blood sources. In vitro (i.e in the laboratory) model systems designed to mimic the
development of capillary networks in real life have been used to assess the EPCs and their
capacity to integrate into newly forming vessels. (Figure 1). The cells derived from adult
blood samples were compared to samples taken from umbilical cord blood which is known to
be rich in EPCs.
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The results show that there was a significant difference between the numbers of EPCs that
could be grown from cord blood (1x10*%) compared to adult blood (1x10°) during a 50 day
culture period. Umbilical cord blood derived EPCs had a greater functional capacity than
adult blood EPCs to form vascular networks. However EPCs derived from adults were able
to integrate into mature vessel networks reinforcing their potential for use in autologous
(from another human) cellular therapy (Figures 2 and 3). EPCs also formed capillary
networks in artificial skin substitutes providing a means of delivery to patients (figure 3). The

next step is to identify specific patient groups who could potentially benefit from this therapy.

Figure 1

Endothelial progenitor cells forming tubular networks over a 2 week period

Figure 2
Electron microscopy section through engineered microvessel demonstrating a lumen, tight
junction, caveolus and Weibbel Palade Body . These are important structures in the function

of the endothelial cells that line the blood vessel, and indicate that it could function normally.
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Figure 3
Blood vessels (green) that have formed within an artificial skin substitute (manufactured

collagen). This could provide a means of delivery of tissue engineered cells to the patient.
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Publications

Higher Degrees

DM Thesis:

Athanassopoulos T. The role of endothelial progenitor cells in vascular repair. This
will be submitted to Oxford University at the end of the year and the first draft is
being collated.

Posters

Athanassopoulos T, Tsaknakis G, Newey SE, Fisher N, Smythe J, Tyler MP,
McGrouther DA, Harris AL, Watt SM. Tissue engineering with endothelial progenitor
cells, UK Stem Cell Meeting, Oxford March 2009

Athanassopoulos T, Newey SE, Fisher N, Smythe J, Tyler MP, McGrouther DA,
Harris AL, Watt SM. Engineering microvascular networks. International Society for
Stem Cell Research, Philadelphia, USA June 2008

Presentations

Athanassopoulos T, Tsaknakis G, Newey SE, Fisher N, Smythe J, Tyler MP,
McGrouther DA, Harris AL, Watt SM. Vascular stem cells for wound repair, NHSBT
committee meeting, Oxford, June 2009

Athanassopoulos T, Tsaknakis G, Newey SE, Fisher N, Smythe J, Tyler MP,
McGrouther DA, Harris AL, Watt SM. Applications of stem cells to Plastic Surgery,
on behalf of The Royal College of Surgeons of England , Bristol Masonic Lodge,
April 2009

Athanassopoulos T, Tsaknakis G, Newey SE, Fisher N, Smythe J, Tyler MP,
McGrouther DA, Harris AL, Watt SM. Tissue Engineering with Stem Cells, on behalf
of The Royal College of Surgeons of England , Oxford Masonic Lodge, December
2008

Athanassopoulos T, Tsaknakis G, Newey SE, Fisher N, Smythe J, Tyler MP,
McGrouther DA, Harris AL, Watt SM. Tissue Engineering with EPCs. Australia and
New Zealand Burns Association, Melbourne, September 2008
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Athanassopoulos T, Tsaknakis G, Newey SE, Fisher N, Smythe J, Tyler MP,
McGrouther DA, Harris AL, Watt SM. Applications of umbilical cord blood derived
stem cells to Plastic Surgery. British Blood Transfusion Society, Llandudno
September 2008

Athanassopoulos T, Tsaknakis G, Newey SE, Fisher N, Smythe J, Tyler MP,
McGrouther DA, Harris AL, Watt SM. Tissue Engineering with EPCs.  National
Blood Service Research Meeting, St Catherine’s College, Oxford, September 2008

Publications

Zhang Y, Fisher N, Newey SE, Smythe J, Tatton L, Tsaknakis G, Forde SP,
Carpenter L, Athanassopoulos T, Hale SJ, Ferguson DJ, Tyler MP, Watt SM. The
impact of proliferative potential of umbilical cord-derived endothelial progenitor cells
and hypoxia on vascular tubule formation in vitro. Stem Cells and Development.
2009 Mar; 18(2):359-75.

Clover J, Athanassopoulos T, Hafeez A, Budny PG. Atypical Fibroxanthoma: A
single centres experience. European Journal Of Plastic Surgery Volume 31, Number
2, June 2008, pp. 51-54(4)

Seth R, Athanassopoulos T, Mir S. First presentation of lung adenocarcinoma as
a subungual metastasis. Hand (N Y). 2008 Mar; 3(1):69-71

Awards and Prizes

Athanassopoulos T. Royal College of Surgeons of England Research Fellowship
June 2008

Athanassopoulos T. Margaret Kenwright Award, British Blood Transfusion Society
Sept 2007
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