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1 Introduction 

1.1 This report presents the findings of the review of the Stem Cell Translational Fund (SCTF) which forms part of a short yet important review of Scottish Enterprise (SE) investment in pre commercialisation research projects, which also covers the Commercialisation Awards (CAs).  The funding for both sets of projects was approved a number of years ago now, and SE wishes to identify the impact and learning from the delivery of these projects.  
1.2 The SCTF is a ring fenced £5 million fund established by SE to match fund translational stem cell activity. Its main purpose is to further the clinical development of regenerative therapies utilising stem cell research across Scotland. The fund is delivered in collaboration with the UK Stem Cell Foundation (UKSCF) and has supported four projects. 
Objectives of Review
1.3 The main objective of this research is to review the SCTF and its projects. This report provides an assessment of the project’s rationale, delivery processes, outputs, outcomes and routes to impact. It also identifies key learning points, which may potentially maximise the impact of the SCTF and its projects. 

The Approach to the Review
1.4 The study has involved a desk based review of all project documentation, project plans and final project reports (where available); consultation with principal investigators and project staff; and interviews with key stakeholders involved in the development and management of the project. These covered SE, University personnel responsible for commercialisation/knowledge transfer, University staff managing projects, the UK Stem Cell Foundation and other partners.  The review consulted with nine individuals in total and the full list of consultees is included in Appendix A. The findings and analysis have been structured around the logic model. 

1.5 It should be noted that of the four projects funded under the SCTF interviews were completed with two.  While this represents half of the projects the results are indicative but cannot be treated as representative of all projects.  While wider consultations have been used to fill gaps, results should be treated with some caution.

Structure of the Report
1.6 The report is structured as follows:  

· Chapter 2 covers the genesis of the SCTF, the rationale for intervention, resource inputs and includes an overview of its projects (the activities);

· Chapter 3 provides an overview of the delivery processes;

· Chapter 4 distils key achievements and identifies some of the outputs and outcomes achieved by the projects, both tangible and intangible; and

Chapter 5 summarises the key learning points on how to maximise impact.
2 The Evolution of the SCTF 
2.1 This chapter provides an overview of the development of the SCTF, identifying how it was established and its overall fit with SE policies and initiatives.  It also sets out the rationale for SE intervention in this area.  
Establishing the SCTF and its Aims
2.2 In 2005, Scottish Enterprise established the SCTF to provide match funding for stem cell research projects demonstrating significant potential to make a contribution to the Scottish economy through the development of research, intellectual property and marketable products. The impetus for the Fund came from a report by the UK Stem Cell Initiative (UKSCI) which identified the need for the UK Government to increase the scale of funding available for stem cell research
, and to provide funding for clinical and translational stem cell research over the next decade. This report stated that overall funding for the life sciences sector is restricted, and that stem cell research, in particular, requires long-term investment if it is to be translated into clinical application. Thus, the SCTF was created and it had five strategic objectives:

· Progress two to three Scottish based regenerative therapies into Phase 1 clinical trials by 2011;

· Progress four to six Scottish based regenerative therapies into Phase 1 clinical trials by 2014;

· Attract international companies to collaborate with Scottish researchers resulting in inward investment and possible co-location;

· Improve the reputation of Scotland as a primary global location for stem cell clinical trials resulting in more clinical trials being conducted; and

· Drive private sector development of new medical device products to support regenerative therapies by 2011.

2.3 One the whole, the first two objectives are set within the SMART framework, i.e. they are specific, measurable, achievable, relevant and time-bound. The remaining objectives are not SMART and will be difficult measure and attribute to the SCTF, since it is one of a suite of initiatives provided by SE to support the development and growth of the Scottish stem cell cluster. The lack of precision has meant that no indicators were put in place to measure progress towards these objectives, hampering any assessment of progress. Examples of appropriate measures of performance include the number of licenses, approved therapies, new products, or spin out companies.
2.4 The SCTF was intended to ‘greatly enhance the market potential and commercial attractiveness’ of its projects and thereby attract additional investment in the field. With the highest density of researchers working in the stem cell cluster in Europe, Scotland was regarded as a suitable environment for investment in translational stem cell research.
2.5 SE relied on the findings of a funding need assessment undertaken by the UK Stem Cell Foundation (UKSCF) to determine the appropriate size for the SCTF. This report identified a gap in funding of between £3 and £4 million for high quality Scottish based projects. Therefore, SE investment in the SCTF would amount to £5 million over a five year period. The SCTF would provide funding of up to 50% of direct project costs.
2.6 A range of potential outcomes were anticipated from projects benefiting from the SCTF and examples of some short, medium and long term goals are presented in Table 2.1. 
	Table 2.1: Potential Outcomes of SCTF Projects

	Short-term Goals
	Research tools, cord blood storage, stem cell expansion services.

	Medium-term Goals (2-4 years)
	Stem cell based therapies, stem cell based assays for drug discovery and toxicity testing.

	Long-term Goals (7-10 years)
	Small molecule regenerative therapeutics, stem-cell based therapies.


2.7 The likely benefits of stem cell research are enormous, and for some, sufficient justification for Government intervention. However, progressing to Phase 1 or even Phase 2 clinical trials is high risk and costly, hence the need at the time for funding streams such as the SCTF.
Rationale for Intervention
2.8 The reasons underpinning intervention in translational stem cell research relate to two main market failures that have resulted in a funding gap in this sector. These market failures were articulated during the SCTF review and approval process and were as follows:

· Positive externalities. Regenerative medicine therapies have the potential to fundamentally transform existing approaches to treatment of a wide range of conditions, from neurological disorders to infectious diseases. Therefore they have strong potential to have a high value to society (in terms of improved healthcare and increase in life expectancy and quality). However, the bulk of research in this area currently occurs in the academic and clinical research environment, which arguably lacks sufficient resource to support the development of stem cell research through to clinics.  As such left to its own devices the market will not readily support Translational activity.  In addition as the developmental phase of stem cell research is not only high risk but prohibitively expensive, which has largely precipitated a relative funding gap for translational research projects further discouraging market traction. As a result, there is less activity in this area than would be socially desirable.  This means valuable social benefits are being lost and suggests need for intervention;
· Imperfect information. The main factor contributing to the funding deficit is extensive information gaps relative to other fields. A study commissioned as part of the Scottish Stem Cell Intervention Framework in 2008 identified uncertainties as the key barrier affecting the development of the stem cell sector in Scotland
. These are present at all stages of development and took three main forms. 
· First, there are innate risks with stem cell research and how it may evolve in the future; 
· Second, there are risks associated with the research and development process, i.e. insufficient examples of projects achieving successful therapies from stem cells; and
· Finally, there are uncertainties about the potential market, i.e. level of demand, costs and willingness to pay.

2.9 In light of the above risks, which are the outcome of imperfect information, private investment is largely absent from this sector and researchers have to rely on less suitable traditional sources of funding (e.g. university grants).

2.10 The rationale for the SCTF was to respond to these market failures by providing funding for translational stem cell research. There were no other public funding streams available to Scottish researchers at the time SCTF was established.  The lack of information (i.e. clear evidence) around the potential return and the existence of externalities suggest that there was a need for projects funded to act as demonstrators to build evidence and interest in translational activity. 
2.11 Over time, new sources of funding have since been introduced, more notably the Medical Research Council Translational Stem Cell Research Committee (TSCRC). The TSCRC will consider applications that aim to progress stem cell research towards clinical trials, including technological development; preclinical stem cell research; experimental medicine; and early phase clinical trials. It will focus funding on applied stem cell research and support projects to the stage where further funding can be obtained to continue their development towards a therapeutic or technological development.
2.12 Over the last couple of years interest in stem cell research has increased substantially, partly influenced by growing media interest. Principal investigators
 (PIs) interviewed reported that there are more projects competing for the already small amount of funding available, making it more challenging for Scottish based researchers. The PIs thought that there was and continues to be a strong need for Government intervention in translational stem cell research. They identified two main barriers to this research: a lack of funding and stringent regulatory requirements, which combined make this type of research both costly and time consuming.
Strategic Fit 
2.13 The SCTF was designed to fit within the policy context of the time. The SE Operating Plan 2005–08 identified three core agendas: growing business; skills and learning; and global connections. SCTF was designed to fit particularly with the Growing Business Agenda, which included a strategic objective to ‘increase commercialisation of research and innovation’, and specific objectives to ‘increase knowledge transfer from academia’. 

2.14 The SE Operating Plan also identified the Life Sciences sector, which includes stem cell activity, as one of the priority sectors in Scotland. Scotland is home to the second largest Life Sciences cluster in the UK and its strong academic base gives it an important competitive advantage. The country’s universities account for 12% of UK research staff and funds in this sector
. Figure 2.1 illustrates the Scottish Stem Cell Intervention Framework, which aims to provide a coherent and integrated support system for the growth of the Scottish stem cell cluster. 
Figure 2.1: Scottish Stem Cell Intervention Framework
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2.15 The SCTF is a key component of the Scottish Stem Cell Intervention Framework, which seeks to address the infrastructure, funding, people and promotional requirements necessary to maximise Scotland’s opportunities in stem cell research. SCTF is the only dedicated fund for stem cell research and addressed a market failure to provide both public and private level of funding for translational stem cell research.  The SCTF is also particularly aligned with the Scottish Stem Cell Network, which brings together scientists, clinicians and businesses, to improve co-ordination and ultimately reduce the time between research and commercialisation.
2.16 The policy context has moved on significantly since the SCTF was established. Two developments are of particular interest, first, significant constraints in public spending have shifted the focus of public policy to projects that demonstrate economic impact for public sector investment. As a result, SE priorities have changed and will now focus more on companies and projects offering a clear ‘line of sight’ to market. These developments have effectively meant that SE’s support for the SCTF will not continue in the future. The Proof of Concept fund will be the main commercialisation support mechanism, which has evolved over time to support projects that are in line with current SE thinking. 

2.17 More widely, the approach to translational stem cell research has changed and funders such as the MRC and Wellcome Trust are more prepared to invest in this area. This follows growing awareness within the scientific community that translational stem cell research is best supported by charitable foundations because of its many benefits but also high risks and costs. The main line of argument suggests that it is more suitable for translational projects to remain in a university incubator type environment until they have progressed to Phase 1 or even Phase 2 clinical trials. 

2.18 The SCTF was also well aligned with its strategic partners – UKSCF, NHS Lothian, Scottish National Blood Transfusion Service (SNBTS), and the University of Edinburgh.  The underlying objective of the UKSCF is to progress stem cell research into therapies and medical products that are of benefit to patients. UKSCF strategy for future delivery in Scotland suggests that investment in Scottish based stem cell research will remain an important field, in the future. The NHS Lothian and SNBTS are strongly involved in developmental research and through the SCTF have carried forward their own internal stem cell projects closer to clinical trials. The University of Edinburgh is a leader in stem cell research and its approach to commercialisation demonstrated a good fit with the SCTF. 

2.19 The SCTF projects were generally well aligned with the research interests of the PIs accessing funding. The PIs reported that their SCTF project remains relevant as they are actively progressing research in translational stem cell activity, some of which represents follow-on work from the SCTF project. 

The SCTF Projects
2.20 The SCTF has made four awards to date, equating to total committed investment of £5.2 million, which includes commitment of £2.1 million from SE, of which £1.6 million have been spent to date. The remaining £3.1 million is in commitment from public and charitable sector partners including UKSCF, NHS Lothian, University of Edinburgh and the SNBTS. This essentially means that for every £1 of SE investment, approximately £1.48 have been raised from other public and charitable sources.  Table 2.2 provides a breakdown of project costs.
	
	
	
	
	
	

	Project
	Date of Award
	Total Project Cost
	SE Commitment
	Other Public and Charitable Partners contribution
	Total SE Drawdown

	Project 1
	2007
	£1,423,330
	£556,609
	£877,997
	£386,518

	Project 2
	2007
	£308,000
	£153,909
	£154,000
	£11,905

	Project 3
	2008
	£1,693,970
	£684,396
	£1,008,731
	£617,289

	Project 4
	2008
	£1,737,254
	£694,890
	£1,042,352
	£625,752

	Total
	N/A
	£5,162,554
	£2,089,803
	£3,083,080
	£1,641,464


2.21 With the exception of project 2, all of the projects have closed (see Table 2.3) and they have achieved various milestones since receiving funding.

	Table 2.3: Overview of Projects

	Project
	Project Summary
	Status

	Project 1
	Develop to GMP standards, combinations of bioactive scaffolds and stem cells for bone and cartilage replacement applications, including early stage clinical trials.
	Closed

	Project 2
	Provide a successful corrective treatment for Limbal Stem Cell Deficiency - an irreversible disease which leads to a number of conditions with profound morbidity for those affected. Use of allogeneic cells which is somewhat novel and opens up potential commercial opportunities as the product has the potential to be expanded for use with more recipients.
	On-going until 2014

	Project 3
	Use of human embryonic stem cells (hESC) for liver transplantation. Development of a BioArtificial Liver Transplant hESC derived hepatocytes in vivo to evaluate potential therapeutic effect in animal models of liver disease; and continue to optimise the protocols to differentiate, select, and maintain mature functional hepatocytes from hESCs for various applications.
	Closed

	Project 4
	Use of hESC derived osteoblasts and chondrocytes to treat musculoskeletal disorders such as osteoarthritis, trauma injuries and limb defects from infections and tumours. 
	Closed


Summary

2.22 The main objective of the SCTF is to support translational stem cell research, with the potential to lead to clinical therapies and products. At the time of its establishment, the SCTF was the only source of funding dedicated to this area. Over time, the policy landscape has changed and SE is withdrawing from pre-commercialisation projects and now more focussed on supporting existing companies. This is a sensible shift in focus which comes at a time when other funders (such as the MRC and Wellcome Trust) have become more prepared to invest in translational stem cell activity.
3 Project Delivery

3.1 This chapter covers how the projects were delivered and assesses the overall appropriateness and effectiveness of delivery arrangements. 

Project Identification and Approval
3.2 The UKSCF played a key role in the identification of potential projects for the SCTF due to its knowledge and expertise in stem cell research. The Foundation was established around the same time the SCTF was launched (in 2005) and in its early years proactively approached potential researchers to encourage applications to the SCTF for funding. As its reputation became established, the Foundation was directly approached by potential projects for funding. Of the projects interviewed, one had been directly approached by the UKSCF and the other had approached SE for funding.
3.3 Applications for SCTF funding generally came to SE via the UKSCF. These applications were reviewed by the UKSCF Scientific Advisory Board (SAB), comprising members from the Medical Research Council and other experts recommended by the UKSCF. The SAB assessed the scientific merit of the proposed project, the quality of the researchers and the appropriateness of the financial costs. 
3.4 After obtaining approval from the SAB, eligible projects were forwarded to SE for further review by an SE Review Panel, which included representatives from SE Life Sciences, Scottish Government and an external Life Sciences Advisor. The SE Review Panel was particularly concerned with the economic impact of each project within Scotland and other key criteria, including:
· Size of potential market;

· Fit to existing and or new commercialisation channels in Scotland; and

· Fit with SCTF objectives and Scottish life sciences strategy.

3.5 However, projects that were approved by the UKSCF were quite unlikely to have been vetoed by SE, given the strong credentials of the UKSCF reviewers. 
3.6 In total, approximately six applications for funding were received by the UKSCF, four of which were eventually funded through the SCTF. One application was withdrawn by the applicant and a further application was rejected by both the SE Review Panel and the UKSCF. A small number of stakeholders reported that the demand for SCTF funding was slightly below expectations. They largely attributed this lack of demand to significant delays in obtaining project approval (on both the SE and UKSCF side) in the Fund’s early years, which may have deterred potential applicants. 
3.7 The UKSCF selection process has undergone improvements and researchers currently submit an initial outline for their research idea for review by the Foundation. If the initial project review is favourable, projects are then invited to submit a full application, which is reviewed externally by experts selected by the UKSCF. As a result of these improvements decision making has been reduced from 1 – 2 years to a maximum of 6 months from date of initial outline to approval of funding.
3.8 The SCTF project selection and approval processes are seen to have worked well and were appropriate given the complexity of stem cell research. The consensus among stakeholders is that relying on the expertise of UKSCF was quite an important part of the selection process. 

Project Delivery Process
3.9 Each SCTF project was led by a PI or two or more co-investigators (CIs) who determined the project objectives, allocated resources and managed its progress. The co-investigator selected the remaining members of the project team, which more commonly included clinicians, laboratory technicians, and post doctoral researchers. One of the projects employed a dedicated project manager to oversee delivery. 

3.10 The project team was supported by a project steering group, which included SE, UKSCF and any other co-funder (e.g. Chief Scientists Office); a commercialisation consultant (funded by SE); university commercialisation department, where appropriate; and the principal investigators or co-investigators. The steering group typically met on a quarterly basis, during which the project’s progress against milestones was assessed and any emerging issues identified and mitigated.  These quarterly meetings are generally valued by the project team, and consultees reported that they helped to provide focus to the research. 

3.11 The project steering group received quarterly project monitoring reports from the principal investigators, which were analysed by a scientific advisor from the SCTF to ensure that targets were being met. Whilst some strategic partners felt that the timing of these reports could have been better, it was generally felt that this was an overall reflection of the university culture and not unusual among projects involving academics.  Payments were made to the university upon receipt of eligible invoices. 

3.12 Overall, consultees perceived that the project management arrangements have worked reasonably well, and communication (both internally and externally) as well as the extent of partnership working were reported to have been quite effective.

3.13 Effective project management has undoubtedly played an important role in delivery. One of the projects highlighted the role of the project manager as being particularly essential to its continuation. This project manager was instrumental in resolving a number of emerging challenges that threatened the overall progression of the project.

3.14 SE’s role is valued by the project staff; especially its provision of specialist support (e.g. patenting and commercialisation assistance) as and when needed.  Interviews revealed that the involvement of SE and other funders, which was generally ‘light touch’, helped to define the project plan and provide the necessary checks and balances to ensure effective project delivery. One consultee noted that the attachment of milestones to project stages ensured that the projects ‘consciously worked towards commercial goals rather than interesting scientific research’. 

	Perspectives on project delivery

	The projects were managed tightly and maintained a commercial focus.

	[SCTF] helped the Board and SNBTS to think about making our work more commercialisable.

	Clinicians are beginning to think more business-like about some of the work they are doing.


SCTF Due Diligence 
3.15  During the approval of the first two projects between 2006 and 2007, it became apparent that external due diligence was necessary to support the project selection and approval process.  This would include an economic impact assessment of each project which would ensure the most appropriate projects, i.e. those likely to achieve the objectives of the SCTF were selected. As a result, an external consultant was contracted by SE to provide due diligence support to the SCTF projects. 

3.16 The due diligence role promotes commercialisation throughout project delivery and supports project teams in developing a commercialisation plan. The commercialisation plan helps to ensure that intellectual property (IP) and associated rights (IPR) arising from SCTF projects are commercialised in accordance with the strategic objectives of the Fund. The plan identifies the potential IP opportunities for each project, and is used by the project steering group to monitor progress to commercialisation, ensuring economic impacts are realised as early as possible.  Essentially, the commercialisation plan is designed to protect SE investment in the project and reduce the risk that the objectives of the SCTF are not met.
3.17 The due diligence processes (both scientific and commercial) are deemed to have generally worked well. Although, a small number of partners reported that in hindsight one of the projects may not have been suitable for SCTF funding. This particular project was approved prior to the involvement of an external due diligence consultant and whilst being scientifically interesting, had weak commercial potential. Early engagement of commercial due diligence support, in projects of this nature, ensures that only the most commercially oriented projects are taken forward. 
Future Delivery
3.18 Going forward, SE will no longer provide funding for this translational stem cell research in Scotland. However, the UKSCF will continue its work in this area, drawing on lessons learned from the delivery of SCTF projects.  In the interim, SE will provide pump priming support to the UKSCF to enable it to upscale its activity through active fundraising, marketing and scientific project support. The UKSCF will aim to raise £2 million in funding in three years for Scottish translational stem cell activity. Over time, it is anticipated that the pipeline of translational projects will continue to increase and projects will progress along the route to commercial exploitation (i.e. through support from the SE Commercialisation team and later SE company support), generating economic benefit to the Scottish economy. This sequential approach will encourage each partner (SE and UKSCF) to provide support that is most aligned with their strategic priorities. 
4 Outputs, Outcomes and Routes to Impact
4.1 This chapter considers the benefits of the SCTF. It identifies the outputs and outcomes that have been achieved, drawing on consultations with stakeholders and PIs. 

4.2 It is difficult to assess the impact of the SCTF for a number of reasons. These include the unproven nature of commercialisation in this area; difficulties predicting when impacts will occur; and the long time span over which impacts are likely to be realised (10 years or more). Further, the SCTF is one of a suite of initiatives supporting the stem cell cluster in Scotland. 

4.3 Whilst, the commercialisation plan is meant to ensure that impacts occur as quickly as possible, the research findings suggest that in the short and medium term, the principal benefit of the SCTF is through capacity building among project researchers.  
Tangible Outputs 
4.4 The extent of tangible outputs varies widely among the SCTF projects, which is largely a reflection of the projects’ stage of development. Overall, two of the projects have generated some form of IP, taken up by Geron, which has first claim to IP generated through Human Embryonic Stem Cells (hESC) research at the University of Edinburgh
.  For the other projects, IP is anticipated in the future, if the research continues. There was one example of paid use of facilities or equipment through project 2. There have been more substantial examples of publications – for instance one of the projects has achieved 15 publications.  
	Table 4.1: Tangible Outputs

	Outputs
	Existence 
	Scale

	Intellectual Property
	Yes – 2 projects with linked IP activity 


	Two projects have generated some IP.

	Publications 
	Yes – all projects 
	1 project led to 15  publications; another project has produced 6 publications and 5 manuscripts



	Paid use of facilities/equipment
	Yes – 1 project
	Paid use of microscope

	Licenses
	Yes – 1 project 
	Limited to one project


Intangible Outputs 
4.5 Intangible outputs include the exchange of ideas and technology stimulation and advancement. One of the SCTF projects demonstrates notable achievement in this area, for instance it has combined the knowledge and expertise gained from the SCTF project with other areas of research (the Department of Chemistry) to develop new projects. This collaboration resulted in the development of a polymer, which has subsequently been patented and the technology spun out as a new company. This is one of the wider benefits of investment in pre-commercial activity, which often leads to the emergence of new areas of research.
	Table 4.2: Intangible Outputs

	Outputs
	Existence 
	Scale

	Exchange of ideas 
	Yes - 1 project
	Where it has occurred this has been on a significant scale


Tangible Outcomes
4.6 There are limited examples of tangible commercial outcomes from the SCTF projects, as for the majority of projects; these outcomes are still in the future. That said, interviews generally revealed that the SCTF funding has moved them closer to commercial reality.  Some projects have generated findings which have subsequently attracted additional funding to progress the research closer to commercialisation. For example, one project has raised in excess of £3 million in other grant funding (from the TSB and EPSRC) using data generated through the SCTF funded project. This additional funding facilitated the employment of 10 FTEs and eventually led to a spin out company
, approximately one year after the project ended. 
Intangible Outcomes 

4.7 The research revealed several examples of intangible outcomes and arguably these have been the most significant achievements of the SCTF. These outcomes cover competency, networks, reputation, and employability.
Competency
Improving expertise and capabilities

4.8 There was unanimous consensus among consultees that SCTF projects have led to significant improvements in their knowledge and skills. Overall four types of knowledge enhancement were identified:

· Improved scientific expertise. While, stem cell research is still evolving, consultees generally felt that their involvement in the project provided an opportunity to develop new expertise. For some consultees, the SCTF has enabled them to formalise research and improve the overall quality of research processes. For example, the Scottish National Blood Transfusion Service is now able to produce culture protocols to GMP standards as a result of SCTF funding. Consultees also emphasised the importance of new knowledge gained about how stem cells perform and how they can be differentiated for multiple uses. 

· Better understanding of regulatory requirements. This most often referred to improved knowledge of the regulatory processes, in particular the standards required to obtain regulatory approval.  Consultees noted that although the regulatory landscape is somewhat uncertain, through the project they have learned how to respond quickly to changes as they are introduced.  For example, one consultee noted that at the time the SCTF project was established, the Human Tissues Authority did not exist and certain laboratory procedures were not required by the Medicine and Healthcare Products Regulatory Agency (MHRA).  Overall, principal investigators reported that as a result of the SCTF project they are better able to engage with regulatory authorities, which can be used as leverage for future funding bids - ‘we can use this project to demonstrate that we have gone through the regulatory hoop’. 

· Improved project management skills. All of the SCTF projects have been developed as cross disciplinary initiatives involving more than one institution. For some consultees, this has led to overall improvements in project delivery and project management skills. Some consultees reported that they have gained valuable skills in contract negotiation and project planning which helped to clarify the roles of each partner. They indicated that the robust delivery arrangements introduced will improve future delivery of similar projects.

· Improved understanding of the commercialisation process. Another important area of learning identified by consultees was increased knowledge about the commercialisation process. In this respect, consultees highlighted the benefits of having commercialisation experts as part of the project steering group. This is reported to have helped projects maintain a commercial focus throughout delivery. Consultees indicated that they valued the commercialisation support provided by SE, which helped in formulating a commercialisation plan for the projects. 

Reputation
Changing academic attitude to commercialisation

4.9 There is anecdotal evidence that participation in SCTF funded projects led to improvements in attitudes to commercialisation. Consultees reported that this was particularly evident among clinicians and academic staff, who had not previously regarded commercialisation as a priority project outcome. Overall, it was reported that SCTF projects led to better appreciation and understanding of the role of commercialisation and the potential routes through which it can be achieved. This is largely attributed to the Fund’s strong focus on progressing projects to Phase 1 clinical trials.   
	Changing attitude to commercialisation

	Understanding what you have and how you can fully exploit it is one of the key lessons learned through the [SCTF] project.

	[SCTF] helped the Board and SNBTS to think about making our work more commercialisable.

	Clinicians are beginning to think more business-like about some of the work they are doing.

	There is an increase in cadre of applied scientists and clinicians interested in engaging and working across industry.


4.10  Changes in attitudes to commercialisation are likely to remain slow paced in higher education since academic job tenure is not dependent on commercial achievements. However, the replacement of the Research Assessment Exercise (RAE) with the Research Excellence Framework (REF) is likely to improve the pace of change. The new REF requires universities to demonstrate the impact of academic research, which will be evidenced through case studies
. For the 2014 REF exercise a weighting of 25% will be given to the ‘impact’ component. 

4.11 Overall, consultees placed strong emphasis on learning as one of the most significant outcomes of the SCTF project. They have reported having a better understanding of what industry wants from stem cell research and how to tailor their research activity to meet these needs. 

Enhancing the reputation and status of universities and research institutes 
4.12 The combined impact of the activities supported through the SCTF has been to raise the profile of its strategic partners – the UKSCF, University of Edinburgh, SNBTS and NHS Lothian. Consultees reported that the work undertaken through the SCTF has improved the status of their institution as an important global player in stem cell research (liver cells and scaffold technology were identified). This is demonstrated in new collaborations with other universities (such as the University of Washington). 

Networking
4.13 Consultees reported better engagement with universities, the NHS, SE and UKSCF as a result of the SCTF funded project. Where relationships have existed prior to the SCTF project, consultees generally reported that these have been strengthened over time. For some consultees what was initially mere awareness of partners has since progressed to strategic partnerships and joint delivery of projects.  They pointed to improved synergies across partners, sharing of facilities and better communication as some of the outcomes of joint working. 

	Improved partnership working

	The SCTF funded project brought the key players together.

	Clinicians, lab staff and R&D teams are more aware of each other.

	The SCTF brought together partners in a cohesive way which is good.


4.14 Linked to the above, some consultees were keen to highlight the benefits of having multi-disciplinary partnerships involved in project delivery. These included an appreciation of and better understanding of other areas of expertise (e.g. finance, commercialisation and R&D) and its importance to their research activity. They pointed out that as a result of SCTF activity, the academic team and clinicians are working more closely with other areas, such as R&D, to bring projects closer to commercialisation.

Other Intangible Outcomes
4.15 This section provides a summary of other intangible outcomes of the SCTF supported projects not already covered above. These include

· Attraction and retention of staff. Two of the projects have been able to attract PhD students (2 students attracted). Similarly, one of the principal investigators reported that they have retained at least eight employees as the findings from the SCTF funded project enabled the project to attract further funding and establish new collaborations to take forward the work. There is one notable exception where one of the principal investigators associated with two of the SCTF projects moved to another institution which invariably impacted on targets. 
· Progression of staff to private sector. In a small number of cases, examples of project staff moving on to work in the private sector were reported. Overall, consultees felt that their employability and marketability has improved as a result of their involvement in the SCTF funded project. 

· Changing perception of stem cell research. One of the notable outcomes of the SCTF is its impact on overall public perception of stem cell research. Some consultees noted that the Fund is helping to improve the credibility of translational stem cell research by funding projects that will eventually have a positive impact on health and well-being. This is a positive finding as the reputational risk associated with potentially changing public opinion to stem cell research was identified as one of the most significant risks of SE’s investment in this area.
	Changing public perception of stem cell research

	[SCTF] helps to change public perception of stem cell research which is still quite negative.

	‘As [SCTF] funded therapies start impacting in real terms, our credibility will improve.


4.16 The funding received through the SCTF enabled projects to formalise and progress stem cell research that was previously confined to the basic research phase. All of the projects have been able to progress their research activity as a result of the SCTF. 

	Formalising basic research

	[Through SCTF] SNBTS has transformed a crude lab procedure into a sterile procedure.

	Although SNBTS could generate cells, there was no consistency or monitoring of quality.


4.17 The interviews revealed that the changing regulatory environment influenced the progress of some of the SCTF projects. This mainly related to the introduction of new regulations governing stem cell research which meant that the scale of work required to obtain regulatory approval was substantially greater than was initially anticipated.

Summary
4.18 The interviews found that the SCTF supported projects are helping to change perception of commercialisation among academic staff in Scottish universities, although this process is slow and will occur over time. Involvement in the projects provided project staff with new skills and competencies, including scientific expertise, commercialisation skills, knowledge of regulatory requirements and project management skills. Overall these are likely to improve the effectiveness of future stem cell projects.

4.19 There is evidence that the SCTF is additional and has supported projects that are closer to clinic and would have struggled to progress without its assistance.  There is unanimity that the Fund brought these projects closer to the market than would have otherwise occurred. It was reported that these projects would have remained at the basic research phase in the absence of SCTF. 
4.20 The interviewees felt that the SCTF had made a contribution to a more positive public perception of stem cell research.
4.21 Overall projects have achieved a number of outputs and outcomes including patents, licences, new collaborations and follow-on work. Three PhD students have been attracted to two of the projects and at least eight employees have been retained as a result of additional funding attracted on the back of findings from the SCTF funded project. More notable one of the projects has established a new company, which is one the main routes to economic impacts from investment in this area.
5 Lessons and Conclusions
5.1 This chapter highlights some of the key lessons learned from the delivery of the SCTF and potential enhancements that may maximise the impact of future investment in pre-commercialisation research.
The Focus on Commercial Outcomes
5.2 At the project level, the focus of the SCTF on progressing translational stem cell research was clearly communicated to strategic partners and project staff. Still, the interviews reveal ambiguity among consultees about the SCTF’s role in helping projects to achieve commercial outcomes. Some consultees, especially those involved in the initial establishment of the Fund, are quite clear that projects supported through the SCTF were not expected to achieve commercial outcomes over its lifespan. They emphasise that the main purpose of the SCTF was to progress projects to Phase 1 clinical trials, which would increase the attractiveness of these projects and serve to leverage additional funding.  Others felt that the SCTF projects were expected to achieve commercial outcomes and demonstrate ‘clear line of sight’ to market.   

5.3 An element of realism is perhaps needed regarding the scale and timing of potential commercial outcomes from translational stem cell research. Stem cell research projects can take over a decade to progress from research to therapy or medical products. However, during the developmental phase intermediate outputs (publications) and outcomes (new knowledge) are possible and some of these may be commercialisable. In reality, unless funders provide follow-on investment to projects, they are unlikely to maximise the full commercial impact of their initial investment. 

5.4 Finding the right balance between ‘line of sight’ to market and supporting higher risk and longer-term projects remains a challenge for public investment in pre-commercialisation research. This can be helped by having more precision about the types of projects funded with public investment. The proposed future strategy for supporting stem cell research in Scotland, which will see the UKSCF fully funding projects, will help to reduce ambiguities concerning commercialisation. SE will continue to play an important role in stem cell research, by partnering with UKSCF in the short term, but more so through supporting companies progressing stem cell therapies – which are closer to market. 
Lessons from Project Management
5.5 Overall the governance of the project is an important part of its delivery – where it worked well there was evidence of collaborative working and cross fertilisation of ideas. There are some common process lessons cited in the interviews:

· Early development of contractual agreements. Multi institutional projects necessitate appropriate and timely legal arrangements. For the SCTF projects, contract negotiation and management was quite important given the need to establish and safeguard IP rights.  As agreements were developed, greater precision emerged about the roles and responsibilities of each partner.

· Coordination of cross disciplinary team. Maximising the added value from different individuals within the project team was essential to effective project delivery. For the SCTF projects, expertise and support related to commercialisation and regulatory processes proved valuable. Where researchers had limited understanding of these areas of expertise, as the projects progressed, their understanding and appreciation of these roles improved.  

· Engagement of partners. The involvement of strategic partners post funding was universally welcomed by the projects. A ‘light touch’ approach coupled with effective oversight through regular project meetings seemed to have worked well. 

· Establishing project plan. Early development of a project plan, including realistic milestones and potential commercial outcomes helped to steer the projects closer to their intended objectives. SE should continue to adopt this approach in its collaborations with universities and research institutes.
5.6 Overly optimistic time scales are common within project implementation plans, and more so in an area with evolving regulations. For the majority of projects, the time required to set up project and obtain funding was longer than anticipated, for reasons including delays obtaining approval for funding; and the need to comply with new medical regulations on stem cell procedures.  Timely resource management was regarded as an important consideration for future projects.
5.7 Overall, the project management arrangements seem to have worked reasonably well and have pulled together key expertise in supporting the projects.

Reconciling Partner Objectives
5.8 One of the challenges identified by the research was reconciling the objectives of strategic partners. SE’s economic remit is to support Scottish businesses and residents and the benefits of its investment are expected to be realised within its borders.  Maintaining this focus has not always been easy and at times it challenged the views of other partners, such as the UKSCF and University of Edinburgh.  There are examples of activity stretching beyond Scotland (one of the principal researchers left Scotland).

5.9 Despite this challenge, the research found that the relationship between the strategic partners has worked well.  The extent of collaborative working and partnership between the strategic partners has been enhanced.
Additionality of Activity and Outputs and Outcomes
5.10 Additionality is the extent to which a particular programme has influenced the achievement of particular benefits.  In other words, would the same activities, outputs and outcomes have been achieved (and over the same time scale) without the SCTF?  The research findings suggest that the SCTF principal investigators had a strong desire to progress their projects to clinical trials which would have been unlikely without SE support.  They regarded the commercial route as being essential to achieving treatment for patients.

5.11 Two of the four projects indicated that in the absence of SE support they would have remained at the basic research phase. They emphasised strongly that their progression to clinical trials would not have occurred without the SCTF. 
5.12 The SCTF funding is regarded as additional and in its absence projects would have either ended or been significantly delayed. One consultee stated that without the SCTF funding the project would have been at least 2 years behind and would have remained at the basic research phase. 

	Additionality

	In the absence of SCTF these projects would not have moved forward as quickly as they have done. SCTF provided focus and momentum.

	SCTF filled a valuable underwriting role for high risk, yet potentially highly commercialisable projects that may not have otherwise been taken forward in its absence.


5.13 Overall, some consultees believe that the objectives of the SCTF have largely been met. They reported that all of the projects are closer to market, some closer than others. Other consultees were uncertain whether it is realistic to expect early economic impacts from investment in this type of research. They suggested that in the future, it may be more appropriate for public investment to occur later on in the research process, ideally after projects have demonstrated that they can achieve commercial viability. This will better service SE’s preference of ‘line of sight’ to market and increase the overall chance of generating economic impacts from investments.
5.14 A small number of consultees felt that one of the objectives of the project, which was to help UKSCF establish a large fund (approximately £100 million) for translational research has not been fully met. This was attributed to a lack of decisive financial commitment from the UK Government, which has perhaps made it difficult to raise private investment in stem cell research, despite the findings of the 2005 UKSCI report.

5.15 Alongside this, consultees also highlighted the importance of having access to follow on funding to ensure project achievements are fully maximised. They noted that the projects that were progressed closer to market, following SCTF funding, have successfully leveraged investment from sources such as the MRC and TSB. It is clear that this was a direct result of the SCTF funding. 
Raising Awareness
5.16 The SCTF has enhanced the credibility of the stem cell sector in Scotland, particularly its expertise in translational research. One PI reported that their work through the SE funded project is generating queries from international companies having an interest in advancing therapies in Scotland. As SE exits this area, there is a need for UKSCF to proactively raise the visibility of funding mechanisms for stem cell research. 

5.17 It was noted that the anticipated level of demand for the SCTF was not realised partly due to a lack of internal project systems in the early days which led to significant delays in providing approval for funding. These may have discouraged researches from applying for funding and undermined the credibility of the SCTF. In the future, closer networking with clinicians and researchers, through the SSCN for example, could help to improve awareness and increase the pipeline of projects seeking funding in Scotland.
Equalities Impact Assessment
5.18 The SCTF projects were open to all researchers involved in translational stem cell activity. The principal investigator submitted the proposal for funding, which in most cases had to go through the HEI’s or other partner’s (e.g. SNBTS) approval processes. The principal investigator also identified the person(s) to take forward the research project.  Any appointment abided by the HEI/RI equal opportunities recruitment practices.  The projects upskilled those participating in the projects.

Concluding Remark

5.19 The SCTF was launched in 2005 and has funded four projects, from six applications. Three projects have closed and one will continue until 2014, although the latter will shortly commence clinical trials. In the current climate, with an increased focus on line of sight to market and proving commercial returns for SE investment, the SCTF will not continue. The UKSCF will assume responsibility for funding projects that SE would have previously participated in. It is anticipated that this new arrangement will boost the pipeline of translational projects able to progress along the route to commercialisation through support from the SE Commercialisation team and later company support.  
5.20  This short review indicates that for every £1 of SE’s investment, approximately £1.48 has been leveraged in other public and charitable investment. Although the majority of SCTF projects are generally still far away from demonstrating commercial impacts, some projects have progressed towards patents, licences, new collaborations and follow-on work. One of the projects has secured over £3 million in additional funding to take forward findings from the SCTF project. 

5.21   Overall, stem cell research remains relatively novel, its impacts are still uncertain and commercial outcomes are likely to be realised over very long time scales. It is clear however that the SCTF has progressed projects closer to commercialisation and without its support, these projects would have remained at the basic research stage. 

Appendix A: List of Consultees

Stakeholders

	Organisation
	

	Andrew Henderson
	Scottish Enterprise

	Jon Moore
	Scottish Enterprise

	Lil Shortland
	UK Stem Cell Foundation

	Wendy Nicholson
	University of Edinburgh

	Douglas Young
	NHS Lothian

	Marc Turner
	Scottish National Blood Transfusion Service

	Martyn Breeze
	Borders Technology Management Limited
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� UK Stem Cell Initiative, Report and Recommendations, November 2005. 


� HYPERLINK "http://www.sciencewise-erc.org.uk/.../UK-stem-cell-initiative-report.pdf" ��www.sciencewise-erc.org.uk/.../UK-stem-cell-initiative-report.pdf� 


� SQW (2008) Stem Cell Monitoring and Evaluation Framework.


� Principal investigators are the staff in the institutes who lead the research work


� Scottish Government (2009) Life Sciences Key Sector Report.


� The IP agreement regarding Human Enbryonic Stem Cells between Geron and the University of Edinburgh was in place before the SCTF became active.


� This new company is at a very early stage of development and has not as yet received any investment or licensed any new technologies. Although, there is significant potential for these to be achieved in the near future. 


� See the Scottish Funding Council website for more information
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