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To eliminate
bone and joint disease

Mission

To improve patients’
quality of life by:

]. Funding high quality research in centres of
excellence through rigorous independent peer review,
ensuring best practice under AMRC guidelines.

2 The advancement of orthopaedic knowledge
by dissemination of research results through training
and education.

Values

We endeavour to ensure we conduct our business in a
professional, transparent and ethical manner, ensuring
total confidentiality and excellent service.

We take pride in and are passionate about our charitable
work knowing it ultimately is for the benefit of patients.
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A note from the Chief Executive

ORUK is very proud to be one
of the leading charities which
funds research into all areas of
orthopaedics including trauma
and chronic conditions affecting
bones and joints in people of

all ages. I am very pleased that we are making an
impact in this field as it severely affects our society
and we can make a difference through improved
treatment.

Research into curing painful musculoskeletal
diseases has never been as vital as it is today.
As the population ages more people are suffering
from reduced mobility and increased pain from
degenerative changes in their joints.

Replacement of damaged joints is a very
successful operation but we need to research more
into how to regenerate articular tissues rather than
replace them. In this way we can provide improved
treatment for patients to eliminate pain and restore
mobility.

Brian Jones

Chief Executive
Orthopaedic Research UK



About us

We are an independent body
dedicated to advancing
orthopaedic knowledge.

We fund and publicise high
quality research related to the
musculoskeletal system and
organise training events which
promote collaboration between
orthopaedic surgeons, scientists
and engineers.

We were established in 1989 through
the vision, skills and determination of
one man - the orthopaedic surgeon
Ronald Furlong — who pioneered a new
form of hip prosthesis and dedicated
profits from this success to funding
medical research.

Since 2004 the charity has supported
over 100 research projects, investing
over £7 million and has worked
alongside 35 Universities and research
centres.

amrcy’

PEER REVIEW AUDIT 2011

NHS|

National Institute for
Health Research

We are a member of the Association of
Medical Research Charities (AMRC),
and the National Institute for Health
Research (NIHR) and follow their

best practice guidelines for reviewing
research proposals submitted to us to
ensure independence and transparency.

Each year we issue two calls for
research grant applications which

are open to academics and clinicians
within UK based research organisations
only. Grants vary in size and duration,
dependent upon the type of research
and stream involved.

Please visit our website for further
research grant and event information
www.oruk.org

Meet our Trustees

Robert Vallings Anthony Andrews John Edge
Chairman

|
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Patrick Latham David Martin Brian Jones

We depend upon our Board of SAC members
Trustees to oversee our activities

and ensure the organisation

. .. . Our Scientific Advisory Committee
meets its objectives as a charity. v

(SAC) meets twice a year to consider
o research proposals we have received

Our objectives are the advancement and to make recommendations to our
of medical education and research, Board of Trustees for funding.

particularly orthopaedic knowledge,

by funding research and training and The committee comprises eminent
by encouraging co-operation between = members of the orthopaedic research
surgeons, scientists and engineers community.

working in the field of orthopaedics.

This should benefit the general public,

so the results of all funded research

should be published.




Funding data

Status & Values

Live 44 £2,899,789.33
Completed 64 £4,482,991.61
Total 108 £7,382,780.94
£ by Study Stream

PD £2,901,907.97 39%
PhD £2,365,301.50 32%
CF £1,662,106.14 23%
MD £360,209.33 5%
Mphil £93,256.00 1%
Total £7,382,780.94 100%

Distribution of Study Streams

PD 36 33%
PhD 36 33%
CF 29 27%
MD 6 6%
Mphil 1 1%
Total 108 100%

PD: Post- Doctoral

PhD: Doctor of Philosophy
CF: Clinical Fellowship

MD: Doctor of Medicine
MPhil: Master of Philosophy

All data valid until February 2014
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Research institutions

Institution Total % No. of

amount grants
University of Oxford £1,500,104.16 20.32% 21
University College London £872,528.62 11.82% 13
Imperial College London £761,676.50 10.32% 13
University of Cambridge £625,498.70 8.47% 8
University of Leeds £372,480.91 5.05% 2
Western Sussex Hospitals NHS Trust £363,125.00 4.92% 5
King’s College London £297,436.82 4.03% 4
University of East Anglia £295,306.33 4.00% 4
Queen Mary, University of London £247,713.00 3.36% 4
University of Birmingham £159,815.00 2.16% 2
University of Manchester £156,527.63 2.12% 3
University of Edinburgh £139,998.00 1.90% 2
Newcastle University £128,886.80 1.75% 2
Aarhus University £122,788.67 1.66% 1
Royal Veterinary College £116,700.00 1.58% 2
Radboud University Nijmegen £101,809.04 1.38% 1
University of Warwick £93,930.00 1.27% 1
University of Strathclyde £89,000.00 1.21% 1
University of Brighton £88,999.98 1.21% 1
The Rizolli Institute £83,242.70 1.13% 2
University of Bath £81,266.99 1.10% 1
Queen’s University Belfast £79,592.00 1.08% 1
St George’s University of London £75,000.00 1.02% 1
Sheffield Children’s NHS Foundation Trust £73,042.00 0.99% 1
Swansea University £68,549.00 0.93% 1
University of Southampton £65,766.09 0.89% 1
Cardiff University £63,416.00 0.86% 2
University of Bristol £60,000.00 0.81% 1
University of Sheffield £59,209.00 0.80% 1
North Bristol NHS Trust £47,657.00 0.65% 1
Royal College of Surgeons of England £45,000.00 0.61% 1
National Osteoporosis Society £25,000.00 0.34% 1
Dewsbury & District Hospital £12,015.00 0.16% 1
London School of Hygiene & Tropical Medicine £7,500.00 0.10% 1
Grimsby - N. Lincs & Goole Hospitals £2,200.00 0.03% 1
Total £7,382,780.94 100% 108




A need for a translational research
funding programme

The main activity of Orthopaedic
Research UK (ORUK) is to provide
funding to centres of excellence

to conduct research in the field of
orthopaedics and musculoskeletal
pathology, in order to benefit patients
suffering from such disorders. However,
the majority of the research grants
awarded to universities will not make
it to the market as products, surgical
techniques or novel rehabilitation
approaches. Therefore, in general,
grants are made with no expectation
of a financial return and very often
with no patient benefit in the short to
medium term.

We have therefore recently introduced
a new funding programme called the
translation research funding (TRF)
call. The primary aim of this call is

to promote the innovation process

to ensure that the money invested in
research is given the best opportunity
to translate into meaningful outcomes
and improve IP identification, so that
the discoveries will be given the best
chance of becoming a novel treatment,
product or service.

Designing a translatable idea is a
complex process and involves many
players. This should be carried out
through collaboration between all

the stakeholders, which is key in
determining a successful outcome.

All parties must align their agendas and
goals to deliver benefits for patients.

The Association of Medical Research
Charities (AMRC) has placed emphasis
into actively encouraging collaboration
between charities and industry to
maximise the chances of generating

an impact in healthcare. This is
because they correctly recognise the
fact that industry is at the forefront of
‘innovation’ — a key element needed
to survive in a competitive business
environment.

The TRF call is therefore designed

to capture those proposals that
demonstrate strong IP characteristics,
which have been submitted through
a collaborative engagement of
various partners, which may include:
researchers, industry and/or other
charities and professional bodies.
The proposals need to possess the
following qualities:

« must have an organisational partner,
providing joint/match funding for the
proposed research

be based on robust
preliminary research

address a clear clinical need/
defined patient group

support the development of
treatments that are likely to
be safe and acceptable to
patients and clinicians

have a clear and sensible
commercialisation plan

have a clear route through
clinical trials to market

o be associated with strong IP

We believe the TRF call would enable
us to improve and demonstrate the
impact on healthcare, an area on which
the charity commission and AMRC are
focusing.

Research stories



1 Adolescent hip
disease: biomarkers,
morphology and PROMS

in a longitudinal study

Researchers Mr Andreas Roposch,
Prof Justin Cobb, Dr Milad Masjedi,
Prof Margaret Hall-Craggs, Dr Richard
Abel and Mr Aresh Hashemi-Nejad

Institution University College London
and Imperial College London

Study Stream Clinical fellowship
Duration 24 months
Grant amount £99,817

Focus Biomechanics, computational
modelling, deformities, paediatric

Mr Andreas
Roposch

1. What is the basic problem that
you are trying to address?

In adolescents who have hip disease
that originated in childhood, the
disease is defined purely by X-ray
criteria. Because radiographic features
cannot be directly perceived by
patients, we need to find other ways
to understand and define adolescent
hip disease. One approach is to define
it by outcomes that patients can
recognize. Outcomes that patients can
perceive directly are more meaningful
when counselling affected patients
about their prognosis or the need for
treatment. This research will determine
how X-ray findings correlate the real
3D structures as revealed by MRI, and
how these correlate with pain, function,
disability and quality of life. The
research will determine in particular
what findings in childhood will lead
to mild and severe hip disease in
adolescence/young adulthood.

2. What is the estimated
incidence of this particular
problem in the general
population?

Congenital hip dysplasia occurs in
40-60/1000 newborns and, despite of
treatment, it will lead to adolescent hip
disease of mild or severe grade. Itis a
major cause of debilitating hip disease
in adulthood. It underlies up to 9% of
all primary hip replacements and up to
29% of those in people aged 60 years
and younger. 46% of patients who had
DDH in childhood had a primary hip
arthroplasty done by the age of 43 years
and 25% of the remaining patients
suffered from osteoarthritis.

3. What are the aims and
objectives of this research study?

We will determine what it means

for affected adolescents to have hip
disease, in terms of pain and disability
originating from the hip; physical
functioning; and in terms of quality of
life.

We assembled and examined a group of
88 children with this condition in 2006
(“2006 cohort”) and we will examine
these patients 7 years later in order to
understand how much their function,
pain, and quality of life has changed
with increasing age.

With the 3D evidence we will develop a
more powerful predictor of adolescent
hip disease generating a new
classification. This will drive better
decisions in affected children, helping
to minimize problems when they are
teenagers and throughout adult life.

4. Is this research going to solve
the problem?

Yes; the research will give us insights
about how children with hip dysplasia
change when they grow up and

what can be expected when they are
adolescents. This information is not
available elsewhere.

5. What are the long-term benefits
to patients with this problem?

The results of this study can be used
to counsel parents of children with
DDH at a young age about what can be
expected when the children grow older.

The results will clarify how adolescents
with certain X-ray changes of the hip
cope in terms of functioning, pain and
general wellbeing.

The results will inform about the
development of risk-tailored care
pathways, especially in the transition
from childhood to adult services, for
which there are currently no agreed
services in place across NHS Trusts.
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2 Biochemical Markers
for the Identification

of Individuals at

Risk of Developing

Osteoarthritis

IXFORD

Researchers Mr Antony Palmer, Mr
Sion Glyn-Jones, Dr Philippa Hulley
and Professor Andrew Carr

Institution University of Oxford
Study Stream Clinical fellowship
Duration 24 months

Grant amount £22,740

Focus Bone biology, hip, osteoarthritis
treatment, soft tissue biology, sports
medicine

Mr Antony Palmer

© Royal College
of Surgeons
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1. What is the basic problem that
you are trying to address?

An increasing number of preventative
strategies are proposed for the treatment
of osteoarthritis, however, their
effectiveness is dependent on the ability
to detect disease at the earliest possible
stage. Once individuals develop pain
there is often irreversible joint damage.
Novel MRI sequences may be able

to detect early disease, however, this
technique is expensive and not widely
available. Each scan takes approximately
30-60 minutes and not everybody is
able to have an MRI scan, for example,
it is contraindicated in individuals with
metal implants or claustrophobia. The
images are also time-consuming and
challenging to interpret. As a result,

we are trying to develop a blood test or
urine test to detect early osteoarthritis.

2. What is the estimated
incidence of this particular
problem in the general
population?

Due to a wide range of different
definitions, it is difficult to determine
the true incidence of osteoarthritis,
however, estimates suggest that up to
8.5 million people in the UK are affected
by joint pain that may be attributed

to this disease (Arthritis Care). Our
research project primarily focuses on
hip osteoarthritis given recent advances
in this field. We now know that 30% of
the general population have a hip shape
that increases their risk of developing
osteoarthritis. Unfortunately we are not
yet able to predict which of these people
will actually develop the disease and this
is one of the aims of our research project.

3. What are the aims and
objectives of this research study?

Our first aim is to develop a risk
stratification tool for the development
and progression of osteoarthritis. We
plan to create a screening tool based

on the results of a questionnaire and a
blood/urine test. Individuals at high risk
would be counselled appropriately and
potentially offered further investigation,
such as an MRI scan. They may

also be identified as candidates for
novel preventative strategies, such a
pharmaceutical agents or even keyhole
surgery to modify joint biomechanics.
Our second aim is to determine whether
a blood/urine test can be used to measure
the effectiveness of different treatments.

4. Is this research going to solve
the problem?

‘We will achieve our aims by measuring
particles (biomarkers) in the blood/
urine that are released when cartilage

is damaged. Our centre is currently
performing research to understand how
hip shape predicts osteoarthritis using
novel MRI techniques to detect the
earliest disease. We will collect blood/
urine at the same time as the MRI scans
to investigate whether biomarkers
correlate with pain and cartilage damage.
We believe that biomarkers will always be
raised when there is cartilage degeneration,
hence the potential value as a screening
tool. Using a cohort of patients who are
receiving treatment for hip pain, we will
also investigate whether treatment success
is reflected in changes in biomarker
levels. Biomarkers may therefore be used
to compare the effectiveness of future
osteoarthritis treatments.

5. What are the long-term benefits
to patients with this problem?

This research will facilitate the
development of preventative strategies
for osteoarthritis. It will assist the
development of a urine/ blood test that
can be used as a screening tool so that
disease may be detected early when it is
potentially reversible. The test may also
become a means of measuring treatment
effectiveness for the increasing number
of proposed osteoarthritis therapies.

Figure 1 (top):

Right hip radiograph
illustrating abnormal
hip morphology (cam
lesion femoroacetabular
impingement)
characterised by a raised
alpha angle

Figure 2 (centre):
Arthroscopic
debridement of

the cam lesion to
recontour the femoral
head-neck junction.
This is a proposed
strategy for preventing
the development

and progression of
osteoarthritis

Figure 3 (bottom):
Physiological MRI
(dGEMRIC) of the hip
(sagittal view) showing
early degenerative
change of the superior
acetabulum
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3 HIF-regulating

scaffolds for
osteochondral
regeneration

ING'S
Collcge
LLONDON

Researchers Mr Dheraj Kumar
Taheem, Dr Eileen Gentleman and
Dr Gavin Jell

Institution King’s College London
Study stream PhD

Duration 36 months

Grant amount £75,000

Focus Biomaterials, osteoarthritis
treatment, tissue engineering

Dr Eileen Gentleman
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1. What is the basic problem that
you are trying to address?

The soft cartilage that covers the ends
of bones and aids in smooth joint
movement can be damaged, leading to
problems whilst carrying out normal
activities such as walking and climbing
stairs. Once damaged, cartilage
usually cannot heal itself, which could
lead to osteoarthritis. Unfortunately,
surgeries to repair damaged cartilage
are sometimes unsuccessful or do not
completely fix the problem. For this
reason, we are trying to develop a new
way to repair damaged cartilage by
replacing it with living bone-cartilage
plugs, created in the laboratory, that
heal to the bone underneath and

look and work like normal tissue.
Importantly, we are focusing on
re-creating an important feature of
cartilage - that it has low oxygen

levels - as we know that the lack of
oxygen stimulates stem cells to become
cartilage cells and helps them to create
normal healthy cartilage tissue.

2. What is the estimated
incidence of this particular
problem in the general
population?

The exact number of people who
damage their cartilage, creating
cartilage lesions, is unknown. This

is because symptoms vary among
patients and sometimes do no arise for
a long period of time after the initial
injury. Osteoarthritis, which is thought
to develop as a result of cartilage
lesions which do not heal (among other
factors), affects over 40% of people over
the age of 70.

3. What are the aims and
objectives of this research study?

The goal of this project is to use bone
marrow-derived stem cells embedded
within 3D scaffolds to create living
bone-cartilage plugs in the laboratory
that will both look and work like
healthy bone and cartilage. We plan to
achieve this by chemically modifying
the scaffolds that trap the cells. This
will create the effects of a low oxygen
environment on one side, which will
stimulate the cells to form cartilage,
and a normal oxygen environment

on the other, which will encourage
them to form bone. We will then use
biology and engineering techniques to
determine how closely the tissue we
have created in the laboratory matches
healthy, normal bone and cartilage.

4. Is this research going to solve
the problem?

The bone-cartilage plugs we create

in the laboratory have the potential to
eventually repair cartilage lesions and
prevent osteoarthritis in some patients.
However, thoroughly evaluating the
constructs to understand if they will
work takes time and will require further
experiments, including testing in
animals.

5. What are the long-term benefits
to patients with this problem?

By creating living pieces of cartilage
combined with bone in the laboratory,
we may be able to surgically repair
cartilage lesions and prevent patients
from developing osteoarthritis.
Recreating the specific conditions,
particularly the levels of oxygen,

is vital in ensuring that the correct
type of tissue is formed, and should

allow the plugs to heal to the bone
underneath. We do not plan to offer the
plugs we will create here to patients as
part of this programme, but if we are
successful at creating these tissues

in the laboratory, we will try them in
animals. If our tissue plugs can repair
damaged cartilage in animals’ joints,
they could eventually be offered to
some patients.

Figure 1 (top):

Mouse osteoblast cells cultured on titanium
dioxide surfaces with controlled surface energy.
Focal adhesions are appear red, whilst the actin
cytoskeleton is stained green.

Figure 2 (above left):

A bone-marrow mesenchymal stem cell encapsulated
in a thiolated hyaluronic acid (HA-SH) and
poly(ethylene glycol) diacrylate (PEGDA) hydrogel.
The cells were stained with fluorescence dyes to
show the cell membrane (red), the nucleus (blue) and
vinculin (green), a membrane protein involved in cell
attachment. These images were obtained using a
two-photon fluorescence microscope.

Figure 3 (above right):

Erasmus student Baptiste Pollin carrying out an
immunostaining technique in the department.
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4 Can activation

of lysyl oxidase-like

1 induce repair of
osteoarthritic cartilage?

L -

Prifysgol Abertawe
Swansea Liniversity

Researchers Dr Yadan Zhang, Dr
Ilyas M Khan and Professor Charles
W Archer

Institution Swansea University
Study stream Post-Doc
Duration 18 months

Grant amount £68,549

Focus Osteoarthritis treatment, tissue
engineering

The team, left to right, in the ‘hot desk’
area of the new £23 million pound
Institute of Life Sciences Building (ILS2
at Swansea University:

Ben Morgan (PhD student)

Dr Yadan Zhang (research scientist)

Dr Ilyas Khan (Group Leader)
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1. What is the basic problem that
you are trying to address?

We are trying to understand why
osteoarthritic (OA) joints of patients
rarely recover. It has been known for
many years that cartilage from OA
patients does make an attempt to
repair itself and in doing so it becomes
immature. However, OA cartilage can’t
go back to its normal mature state
very readily because the factors that
enable this transition are not present
at the same levels as they were in
young adults. The immature cartilage
is less resilient than normal mature
adult cartilage and will eventually fail,
leading to a vicious cycle of immature
repair and failure, until all the cartilage
is eroded. We discovered the identity
of the missing factors and also the
identity of a gene, LOXL1, these factors
activate whose major function is to
modify collagen, the major structural
protein of cartilage.

2. What is the estimated
incidence of this particular
problem in the general
population?

Osteoarthritis is the leading cause of
disability in the UK, it is estimated that
one third of adults over the age of fifty
suffer from some form of osteoarthritis.

3. What are the aims and
objectives of this research study?

This application tests if activation of
a gene, LOXL1, repairs osteoarthritic
cartilage.

4. Is this research going to solve
the problem?

Our preliminary data suggests

that activation of a gene LOXL1
significantly improves the cartilage
from osteoarthritic patients. Collagens
are the proteins that provide the
scaffold-like structure that holds

our cartilage together. The collagen

in osteoarthritic patients is being
constantly made but without LOXL1
can’t form the correct scaffold-like
structure, this is why diseased joint
rarely recover. By deliberately activating
LOXL1, the remaining collagen can be
knitted together to repair the cartilage
and restore function.

5. What are the long-term benefits
to patients with this problem?

There are currently no effective
medicines for people suffering from
osteoarthritis. Our work has shown that
repair of collagen in diseased joints is
possible, and therefore provides hope
that function can be restored.

Figure 1 (top):

Dr Ilyas Khan examines a plastic dish
holding cartilage samples used in an ORUK
funded study to determine if damage to
cartilage can be stabilised or reversed.

Figure 2 (centre):

Dr Zhang who has over ten years of lab
experience teaches new PhD student Ben
Morgan lab techniques.

Figure 3 (bottom):

Cells in cartilage normally do not divide,
however inducing cells to divide is a pre-
requisite to healing as it is these cells that
will produce the new matrix that repair
injured or osteoarthritic cartilage. In this
image cells in cartilage have been stimulated
to divide using a combination of growth
factors, dividing cells are labelled purple and
non-dividing cells are blue.
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5 Designing a robust
process for clinical

translation of tissue
engineered bone to bone
ligament replacements

UNIVERSITYOF
=S BIRMINGHAM

¥

Researchers Dr Jennifer Paxton,
Professor Liam Grover, Dr Alastair
Campbell-Ritchie and Mr Edward Davis

The University of
Nottingham

Institution University of Birmingham
and University of Nottingham

Study stream Post-doctoral
Duration 24 months
Grant amount £80,000

Focus Tissue engineering, knee,
biomaterials

Linewr s tmator

1. What is the basic problem that
you are trying to address?

Every year many individuals damage
ligaments usually while undertaking

a sporting activity. Ligament

rupture typically requires that the
patient undergo invasive surgical
reconstruction. A range of options is
open to the surgeon, which can include
the use of synthetic materials or tissue
that is taken either from the patient or
a dead body. At present, these methods
of reconstruction are not ideal. Tissue
taken from the patient must be harvested
and this can cause serious pain and
instability in the donor structures.
Synthetic materials that are used in
reconstruction have an unacceptably
high incidence of osteoarthritis. Even
when successful, surgical regeneration
using these methods rarely results in

a perfect repair and many athletes and
sports people at the top of their game
rarely fully recover their athletic ability
after reconstruction (Michael Owen
and Alan Shearer). The technology to
be developed here would aim to resolve
the problems associated with current
ligament repair methodologies.

Figure 1:

A schematic diagram
displaying the design

of the bioreactor and

the position of the
constructs for mechanical

Fixed suppois == Moo Frowe conditioning.
\ | i et . A new bioreactor was
i e, % f " | designed and built during
: : L] the initial stages of the

project. This allows
ligament constructs to
be formed in situ and for
mechanical conditioning

to be applied as soon as

o -
Cermnic anchor Cell-{ibrin consime Cuillare plae the constructs are formed.

Figure 2:
Brushite cement
anchors used as
bone-mimicking
tissue supports
during formation
of the bone-to-
bone ligament
constructs.

2. What is the estimated
incidence of this particular
problem in the general
population?

The incidence of ligament damage in the
developed world is high. Considering
only the anterior cruciate ligament, there
are 100,000 ruptures in the US per year
(0.05% of the population). Since this
technology could be applied to a range
of other ligament and tendon ruptures
(reattachment of the achilles tendon,
rotator cuff repair), it is reasonable

to assume that this technology could

be of benefit to a significantly higher
proportion of the population.

3. What are the aims and
objectives of this research study?

We have developed a method to grow
ligaments in culture dishes in our
laboratory. Although we have had some
extremely encouraging results, we have
found that how quickly we can grow
the ligaments, and how strong they

are depends strongly on the cell types
and materials that we use. Clearly, to
be of benefit in humans, it is important
that we can grow human tissues using
human cells in a predictable way. In
the proposed work, we have two main
objectives. The first is to develop a

method to grow human tissue using
human cells, using the work that

we have already undertaken with

animal cells to guide us. Second, we

will develop a bioreactor system that
will allow us to grow human tissues

in a precisely defined mechanical
environment. By the end of the study, we
will have structures that can be used for
pre-clinical trials in humans.

4. Is this research going to solve
the problem?

This research will provide an essential
step for translating this highly promising
technology to the clinic. We feel that
ultimately this technology will solve

the problems that are associated

with current methods of surgical
reconstruction of diseased and damaged
ligaments.

5. What are the long-term benefits
to patients with this problem?

The long-term benefits of this
technology to patients and the NHS
would be substantial. It should provide
an improvement on the efficacy of
currently available ligament regeneration
technologies that cause significant pain
as a result of the harvesting procedure
and the high long-term chances of
developing osteoarthritis following
reconstruction. If this technology is able
to reduce the number of complications
associated with reconstruction, it should
also provide a cost benefit to the NHS by
reducing the need for revision surgeries
or further medical treatments.

20 | RESEARCH STORIES RESEARCH STORIES | 21



6 Electrical Stimulation
Optimisation for Bone
Healing

Researchers Dr Sarah Cartmell and
Mr Richard Balint

Institution University of Manchester
Study stream PhD

Duration 24 months

Grant amount £50,000

Focus Biomaterials, bone biology

Mr Richard Balint and
Dr Sarah Cartmell

1. What is the basic problem that
you are trying to address?

The basic problem that we are
addressing is improving current
methods to treat bone fracture. In
particular, two very difficult to heal
bone fractures: non-unions and large
size defects. Non-unions, as the name
suggests, are fractures where the
natural union (healing) of the bone
does not happen due to some reason,
let that be the age of the patient or
some genetic cause. Large size defects,
similar to non-unions, are defects that
cannot heal through natural means,
but this time due to the shear size

of the missing bone segment. Large
size defects can occur as a result of
serious bone fractures or for example,
if a large section of the bone had to
be removed for surgical reasons (for
example because a bone tumour had to
be removed).

2. What is the estimated
incidence of this particular
problem in the general
population?

Every year around 2.4% of the
population suffers a fracture. One tenth
of these result in a non-union or large
size defect, which means the NHS has
to treat approximately 150,000 non-
unions and large size defects per year.
This is a very high number.

3. What are the aims and
objectives of this research study?

Tissue engineering is a novel
technology that promises to tackle
these problems. In tissue engineering
we are aiming to grow tissues using
cells taken from the patient. The tissue
once grown can then be implanted back
into the patient to replace missing,
damaged or diseased tissue.

In hospitals throughout the UK
electrical stimulation is currently
applied to facilitate bone healing

with proven benefits for patients. As
electrical stimulations is known to work
in the clinical setting, we believe it
could also be used in aid of engineering
bone tissue, creating better quality
implants faster. Thus we are aiming

to develop electrical stimulation into a
useful tool for tissue engineering.

4. Is this research going to solve
the problem?

This research project alone cannot
make the problem of non-unions and
large size defects go away, but it will
contribute significantly to the process.
Together with other scientific studies
currently undertook, we believe our
work will help develop engineered
tissue into a useful, cost-effective and
widely available medical tool.

5. What are the long-term benefits
to patients with this problem?

Patients with non-unions and large
size defects suffer daily from severe
pain, seriously reduced mobility and
a diminished quality of life. Though
current therapies can offer a full
recovery, they do not always work.
They may also require bone to be
removed from another part of the
patient’s body and re-implanted into
the defect, which results in more pain
and a prolonged healing process. Our
treatment has the potential to offer a
full recovery from these diseases with
greater reliability and do so with a
faster healing time.
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Applying for funding

General Research Funding
(GRF)
We have a four stage process for

reviewing applications for the General
Research Funding (GRF) call.

Each proposal is scored
based on the following
assessment criteria:

a) Scientific structure of the
research proposal

b) Feasibility of aims, objectives
and novelty claims

c) Background to investigation

d) Methodology

e) Project timeline and deliverables

f) Requested budget, facilities and
resources of the host institute

g) Relevance to orthopaedics and
musculoskeletal systems

h) Research impact
i) Research risk, originality

j) Adequate demonstration of good
research value for the benefit of
patients

Those proposals that receive top
scores by the external reviewers will
then be forwarded to the SAC, which
acts as our internal review panel.

Stage 1: Scientific Advisory
Committee (SAC) Preliminary
Review

Using the ORUK link applicants submit
their Expressions of Interest (Eol) for
scrutiny by our SAC committee. The
maximum length of the Eol should be
no more than 700 words (including
references). The scientific content and
quality of the Eol are carefully assessed
by the SAC using a grading system,
and those that are successful at this
stage will be invited to submit a full
proposal. The Eol can be submitted in
an un-blind format.

Those not within the remits are rejected
at this stage. This may be for a number
of reasons: the project may not be
related to orthopaedics, the study may
be taking place outside the UK or the
applicant may be requesting for more
money than the specific call allows.
Successful applicants are invited to
submit their full proposal. bringing
movement to life

Stage 2: External Review

Successful applicants from Stage 1 are
invited to submit their full proposal
application. The full proposal must

be blinded. Applicants MUST ensure
that there is no mention of the names
of individuals (researcher/supervisor/
collaborator), institutions/places/
partner organisation or any other
terms or descriptions that could reveal
their identity to the external reviewers
(Sections 2-7). Applicants also need to
blind papers published by them that
have been referenced in the proposal

(Section 7). In addition, all attachments
apart from the CVs must be blinded.
Short CVs of all the individuals
involved with the project (principal
investigator, co-investigator(s), and
researcher) must be submitted.

The blind proposals are sent to at
least three external reviewers. These
reviewers may have been suggested by
the applicant. The external reviewers
are asked to use a scoring system

to rate the scientific quality of the
proposal.

Stage 3: SAC Secondary Review

The SAC then convenes and views
the full proposals and the opinions

of the external reviewers. The SAC
ranks those approved proposals, using
a scoring system similar to that used
by the external reviewers, and makes
recommendations to the Board of
Trustees.

Stage 4: Board of Trustees Review

The Board of Trustees reviews the
assessment by the SAC and approves
their recommendation, subject to the
terms and conditions of the standard
academic agreement.

Study streams

All study streams (PhD, MD, Post-Doc,
and Clinical Fellowship) are invited to
submit their applications.

ORUK grant contribution

Orthopaedic Research UK’s
contribution towards a GRF project is
100%. Applicants are invited to submit
their research proposals without any
collaborator or partner organisation
should they wish to do so.

Study stream Maximum duration Total cost Cost

(months) (per annum)
PhD 36 £75,000 £25,000
MD 24 £60,000 £30,000
Post-Doc 24 £100,000 £50,000
Clinical Fellowship 24 £100,000 £50,000




Applying for funding

Translational Research
Funding (TRF)

We have a four stage process for reviewing
applications for the Translational
Research Funding (TRF) call.

Each proposal is scored
based on the following
assessment criteria:

a) Scientific structure of the
research proposal

b) Feasibility of aims, objectives
and novelty claims

c) Background to investigation

d) Methodology

e) Project timeline and deliverables

f) Requested budget, facilities and
resources of the host institute

g) Support from the partner
organisation

h) Clinical impact

i) Research risk, originality and
commercial opportunity

j) Adequate demonstration of good
translational value for the benefit of
patients

Those proposals that receive top
scores by the external reviewers will
then be forwarded to the SAC, which
acts as our internal review panel.

Stage 1: Scientific Advisory
Committee (SAC) Preliminary
Review

Using the ORUK link applicants submit
their Expressions of Interest (Eol) for
scrutiny by our SAC committee. The
maximum length of the Eol should be
no more than 700 words (including
references). The scientific content and
quality of the Eol are carefully assessed
by the SAC using a grading system,
and those that are successful at this
stage will be invited to submit a full
proposal. The Eol can be submitted in
an un-blind format.

Moreover, those not within the remit
are rejected at this stage. This may be
for a number of reasons: the project
may not be related to orthopaedics,
the study may be taking place outside
the UK, the project doesn’t have a
partner organisation or the applicant
may be asking for more money than
the specific call allows. Successful
applicants are invited to submit their
full proposal. bringing movement to life

Stage 2: External Review

Successful applicants from Stage 1
are invited to submit their full proposal
application. The full proposal must
be blinded. Applicants MUST ensure
that there is no mention of the names
of individuals (researcher/supervisor/
collaborator), institutions/places/
partner organisation or any other
terms or descriptions that could reveal
their identity to the external reviewers
(Sections 2-8). Applicants also need to
blind papers published by them that

have been referenced in the proposal
(Section 9). In addition, all attachments
apart from the CVs must be blinded.
Short CVs of all the individuals
involved with the project (principal
investigator, co-investigator(s), and
researcher) must be submitted.
Moreover, an un-blind profile of the
partner organisation must also be
submitted.

The blind proposals are sent to at
least three external reviewers. These
reviewers may have been suggested by
the applicant. The external reviewers
are asked to use a scoring system

to rate the scientific quality of the
proposal.

Stage 3: SAC Secondary Review

The SAC then convenes and views
the full proposals and the opinions

of the external reviewers. The SAC
ranks those approved proposals, using
a scoring system similar to that used
by the external reviewers, and makes
recommendations to the Board of
Trustees.

Stage 4: Board of Trustees Review

The Board of Trustees reviews the
assessment by the SAC and approves
their recommendation, subject to the
terms and conditions of the standard
academic agreement.

Study streams

All study streams (PhD, MD, Post-Doc,
and Clinical Fellowship) are invited to
submit their applications.

ORUK grant contribution

The maximum ORUK contribution
towards a TRF project is 75%.

We would however prefer partner
organisations to contribute to the cost
of the project by match funding.

Study Maximum Total Cost Maximum Minimum
stream duration cost (PA) ORUK partner
(months) contribution organisation

(PA) contribution

(PA)

PhD 36 £75,000 £25,000 £18,750 £6,250
MD 24 £60,000 £30,000 £22,500 £7,500
Post-Doc 24 £100,000 £50,000 £37,500 £12,500
Clinical Fellowship 24 £100,000 £50,000 £37,500 £12,500
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