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Executive Summary 
 

Regenerative medicine and stem cell research are creating tremendous opportunities to advance science and 
the health and welfare of Canadians. Yet bringing scientific research into the realm of technology advances 
that will improve the health and welfare of 
Canadians requires special attention to those key 
factors that will enable (or be barriers to) 
transformation. 

The purpose of this report is to provide a 
summary of current information and stakeholder 
perspectives regarding the current and future 
state of regenerative medicine (with a focus on 
stem cell-based research, where possible) in 
Canada and globally. Specifically, this report 
assesses the strengths, potential areas for 
improvement, and opportunities for growth in 
the Canadian sector to ensure the future 
competitiveness of the regenerative medicine 
research and stem cell sector in Canada. 

Information was gathered through a 
comprehensive literature search and semi-
structured interviews with key informants (n=25) 
representing public and private sector scientists 
from within Canada and abroad. A clear message 
from the information gathered is that Canada has 
made significant contributions to scientific and 
translational research activities, in large part, due 
to the efforts of the Stem Cell Network and 
strategic funding that created an excellent 
environment for basic research and proof of 
concept trials. Continued funding in the area of 
regenerative medicine and advanced therapeutics 
will undoubtedly lead to future applications of 
cell and stem cell therapy beyond early 
discoveries in cancer and into high-need 
therapeutic areas such as cardiovascular and 
inflammatory disease. 

 

 

Key Points 
• Canada has substantially contributed to basic and 

applied research science in stem cell science and other 
advanced therapeutic areas (cell and gene therapy, 
tissue engineering). 

• Continued investment in Canada and internationally 
will lead to more widespread commercial applications 
beyond emerging technologies in cancer and 
ophthalmology. 

• In addition to continued investment in stem cell 
research, Canada requires a more coordinated 
strategic investment towards conditions that will 
strengthen its emerging commercial ecosystem. These 
include: 

→ Enhanced collaboration and coordination of 
strategic goals across the regenerative medicine 
sector. 

→ Expanded training for highly qualified 
personnel  

→ Further support of SMEs through regulatory 
and tax frameworks, and additional funding 
opportunities. 

→ Co-development of performance goals and 
real-world evidence standards for regulators 
and payers. 

→ A plan towards commercial-scale 
biomanufacturing that can support stem cell 
research as well as other advanced therapeutic 
areas. 

• As the only federally-funded national research and 
training network focused on stem cells and RM, the 
Stem Cell Network is well positioned to integrate 
stakeholder views, and further develop a national 
strategy that focuses on these key areas of activity. 
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Based on the information identified and key informant interviews synthesized in this report, it is clear that 
there will be considerable growth in the stem cell / regenerative medicine sector in the next 15 years and that 
Canada harbours key strengths in scientific capacity to aid in that growth. Past efforts by established basic and 
applied research teams and Canadian networks have clearly contributed to increased awareness and its growth 
and have created a considerable return on investment based on issued patents. If Canada were to capture only 
5% of the projected US$77 billion market1, this could represent over CAN$5 billion in potential growth, 
which in turn translates to more than an additional 6,000 jobs.2 

By considering what is known about the impact of Canada’s investment in the Stem Cell Network (SCN) 
(Section 2), what is known about Canada’s current competitive strengths (Section 3), what options are feasible 
and desirable given the current political, economic, social and technologic landscape, (Section 4), and the 
unmet needs and opportunities in the current Canadian landscape (Section 5), the following key areas for 
strategic activities were identified: 

Do more – focusing on Canada’s key strengths 
• Research 

Canada’s productivity in stem cell science and regenerative medicine is a direct result of continued 
investment in SCN research programs. Yet, the output of these efforts suggest it is still early days for 
discovery as more widespread applications of stem cell science and advanced therapeutics are only now 
emerging. Continued investment in research is a key to sustaining the regenerative medicine ecosystem 
and advancing Canada’s role as a leader in regenerative medicine and advanced therapeutics. 

Do better – leveraging Canada’s regenerative medicine innovation platform 
• Further integration as a prerequisite for growth 

Successful efforts in the United Kingdom (UK) and Australia have capitalized on widescale integration 
and highly focused and integrated strategic focus. As continued investment in stem cell science has knock-
on advantages for other advanced therapeutic areas (such as cell, gene therapy, and bioengineering) and all 
areas require advanced infrastructure, and enhanced collaboration. Current gaps identified suggest 
collaborative efforts should focus on mentoring, creating performance goals, implementing progressive 
regulation, and building the business case for advanced infrastructure (such as biomanufacturing) as a key 
for attracting future investment and creating an identifiable platform for growth (as detailed in the next 
three bullets). Collective strategic goals across advanced therapeutic areas will be the basis for more 
sizable and focused investment in the future. It can also serve as an appropriate basis for building a 
business case for fostering economic growth in this sector through commercial-scale investments in 
biomanufacturing. 
 

• Expanded mentorship and training 
Training highly qualified personnel (HQP) has been a key output of efforts to be date but more can be 
done. A continued program of training should seek to address current gaps. This could include improving 
mentorship initiatives, exposing scientists to commercial training opportunities earlier in their careers, and 
on-the-job training to better understand the research and development needs of commercial entities. The 
next phase of investment in training must go from highly qualified scientists to HQP who are able to 
understand and navigate the many legal, regulatory, financing, and business hurdles faced by commercial 

 

1  UK Catapult 2018 Annual review - http://fr.zone-secure.net/5521/860265/#page=1; ARM UK report 
https://alliancerm.org/wp-content/uploads/2019/07/ARM-BIA-Collab-UK-Data-Report-FINAL.pdf 
2 Based on UK Catapult impact metrics. 
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innovators. This includes people specifically trained in policy/regulatory areas, as well as commercial and 
manufacturing specialities.  
 

• Creating clear performance goals for commercial innovators 
Recent experience with high-priced, but potentially curative therapies in Canada and internationally 
suggests decision-makers and the health technology assessment (HTA) bodies that support them believe 
current evaluative frameworks used for drugs and devices can also be applied to stem cell-based and other 
advanced therapeutics. However, the substantive uncertainty introduced by short-term data used to 
inform long-term decisions represents significant financial risk (and lost health care value) to payers 
without a full appreciation of other aspects of value. Similar to the UK Cell and Gene Therapy Catapult 
initiative, more work needs to be done to foster a shared understanding of the value of these therapies. 
This could include developing standards for future HTA efforts and educate innovators about what 
performance metrics are needed and what lost value is represented by uncertainty. These efforts can build 
on the substantive work already done to understand the ethical, legal, and social implications of advanced 
therapeutics. A common understanding of what constitutes a viable business case for investments in 
future innovation will allow innovators to better understand risk and manage their product portfolios. 
 

• Defining real-world evaluation and implementing a progressive regulatory system 
The current regulatory and HTA focus on the collection of real-world data for managing the risk 
associated with potentially innovative health products highlights the need to establish progressive 
regulatory systems optimized for prospective information capture, curation, and analysis. This could 
include the development of master protocols, registry structures, and data dictionaries to guide future 
innovators. There may also be work to be done in advocating for better data sharing mechanisms, both 
nationally and internationally given current approaches to privacy legislation. Ultimately, there will be a 
need to promote regulatory reform as a political priority. 

Do also – creating the necessary conditions for a sustainable future 
• Biomanufacturing at scale – creating the business case 

Attracting commercial activity and investment requires conditions that reduce risk for commercial entities 
and investors. A key condition identified by almost all interviewees and reflected in investments in other 
jurisdictions is infrastructure for commercial-scale biomanufacturing that can also be used as a platform 
for training (or opportunities for private sector training) and acquiring HQP. Future efforts to develop a 
national strategy should be turned to creating a detailed business case on the need for commercial-scale 
biomanufacturing and how it can be introduced in a sensible manner. The business case for 
biomanufacturing is central to helping federal and provincial governments and science policy leaders 
understand how a greater level of investment than has currently been considered can yield significant 
returns in the health and welfare of Canadians. A recent report emphasizes that “manufacturing capacity 
is an area of strength for Canada, but could benefit from increased coordination among partners. Doing 
so could lay a path toward commercial-scale manufacture, providing reliable viral vector supply for the 
development and clinical use of gene therapies.”3 

 

These options were further discussed at a two-part, Institute of Health Economics, six-hour Virtual Multi-
Stakeholder Workshop held in September 2020. Participants (n=25) were provided a draft copy of the first 
six sections of the report and invited to provide feedback before, during, and after the workshop. 

 

3 “From Research to Reality” Canadian Council of Academies, https://cca-reports.ca/wp-
content/uploads/2019/08/Report-From-Research-to-Reality-EN.pdf 
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The workshop contained structured discussion sessions intended to share and validate insights and allow 
further development of strategic directions in the area of stem cell research and regenerative medicine. 

Workshop findings 
A key takeaway from these discussions was that coordination and integration are pivotal for the sector in an 
increasing competitive environment for investment. There was also wide acknowledgement that efforts to 
integrate cannot be led by any one entity; they must be developed by a community of academic, health care, 
government, and industry actors. 

However, participants felt there was a real sense of urgency for a cohesive funding strategy. It was 
emphasized that while the report correctly outlines a real need to create a collective strategy across partners 
that could integrate collective efforts, this needs to happen sooner than later. Integration will still need to 
incorporate the specialties of each underlying network in order to create a larger, integrated, community. It 
also requires improved linkage between regulators, research and commercial efforts. 

Key components of a future Canadian strategy 
Participants discussed the key actions and components of a cohesive funding strategy that must be considered 
in the future. These key strategic domains identified that participants felt were needed to inform a cohesive 
strategy were research, talent, financing, and manufacturing. 

Research/Knowledge 

• Health care systems require research and development budgets to strategically invest and become learning 
health care systems. 

• There is also a need to establish data platforms for the learning health care systems and progressive licensing 
(e.g., Alberta). 

• There is a need to support clinical trials – this will allow for evaluations of the health care system as well. 

Talent 

• More clinician researchers need to be trained to conduct discovery research. 
• Late-stage medical training (e.g., MSc) or UK model and supporting for clinician researchers also needed. 
• Training in good manufacturing practice (GMP) operations and biomanufacturing is required. 
• Health care systems may also need more awareness and training regarding highly technical solutions and 

innovative health care policy. 

Financing 

• Translational research funding including development not well funded – a great discovery is difficult to bring 
into a clinic. 

• Need a funding model for scaling and innovation. 
• Create new director funding model for academic hospitals. 
• Health care systems need a research and development budget to strategically invest. 
• Reassess institute model and look at better ways to link research to the health care system. 
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Manufacturing 

• Support operating costs for manufacturing facilities to increase access to clinical trials. 
• Awareness initiatives/training that focus on funding agencies in regard to GMP/manufacturing needs. 
• GMP manufacturing facilities are needed located closer to patients (quaternary hospitals or regions) to support 

the delivery of individualized stem cell and regenerative medicine technology or for discovery research (not 
large-scale). 

Concluding remarks 

Significant past investment in stem cell research and regenerative medicine have led to substantial scientific 
discovery and commercialization activity in Canada and internationally. Continued investment in SCN in 
Canada has also created a platform for future growth as an innovation ecosystem has emerged through the 
development of commercialized entities, and knock-on organizations to further support its growth. Yet, 
further growth in this sector will require actions described within the key strategic domains identified in this 
report and possibly others defined by further input and deliberation by key stakeholders. The findings of this 
report should be viewed as a road map informed by current knowledge and interviews with a sample of key 
informants. 
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2. Introduction 
 

Regenerative medicine is an emerging, multidisciplinary field of medical research and clinical application that 
focuses on replacing, repairing, or regenerating human cells, tissues, and organs with the aim of establishing 
or restoring normal body function.4 Though regenerative medicine has been variously defined in the 
literature, it broadly encompasses various technological approaches, including, but not limited to, use of gene 
therapy, cell therapy, and tissue engineering, and is often cited as being the next frontier of modern 
medicine.5 

One focus of regenerative medicine is the use of stem cells, which are unspecialized cells with the potential to 
develop into other types of cells with specialized functions (e.g., brain cell, muscle cell, red blood cell). Stem 
cells’ ability to replicate through cell division and to differentiate into tissue- or organ-specific cell types give 
them a unique potential to serve as an internal body repair system, replenishing other cells and allowing the 
body to grow and heal. These unique regenerative characteristics of stem cells also provide opportunities for 
cell-based treatments of a wide range of diseases.6 In contrast to many conventional treatments that work to 
alleviate symptoms but tend not to address underlying causes of disease, one key advantage of stem cell 
therapies is to target the regeneration of damaged tissues or organs and with the potential to be curative.7 

Canada has made significant contributions in advancing knowledge in the field of stem cell research and is 
regarded as a world leader in regenerative medicine. In addition to its scientific strength, the collaborative 
culture in Canada, fostered through various national networks, plays a crucial role in driving infrastructure 
development and improving efforts at commercialization.8 Despite scientific advances, translating that 
science into therapies that will benefit patients is challenging due to the highly personalized nature of these 
therapies.9 

Regenerative medicine is a distinct field that is quickly emerging and changing. The industry operates 
predominantly in small organizations dedicated to this sector, and requires new business and manufacturing 
processes and strategies compared to the conventional pharmaceutical drug and devices sectors.10  

 

4 Chris Mason and Peter Dunnill, “A Brief Definition of Regenerative Medicine,” Regenerative Medicine 3, no. 1 (2008): 1–
5, https://doi.org/10.2217/17460751.3.1.1. 
5 Chris Mason and Peter Dunnill; MTP Connect, “Regenerative Medicine: Opportunities For Australia” (Melbourne: 
Austrialia Department of Industry, Innovation and Science, 2018); Decision Resources Group, “Future Competitiveness 
of the Canadian Regenerative Medicine and Stem Cell Industry” (Burlington, ON, 2017). 
6 National Institutes of Health (NIH), “Stem Cell Information,” 2020. 
7 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine,” Workshop Report 
(Toronto: Council of Canadian Academies, 2017); Stem Cell Network, “Stem Cells 101,” 2020; David Watters, Adam 
Jarvis, and Jayant Kumar, “Mapping Canada’s Regenerative Medicine Innovation Ecosystem Map” (Global Advantage 
Consulting Group, n.d.). 
8 Stem Cell Network, “Stem Cells 101”; Decision Resources Group, “Future Competitiveness of the Canadian 
Regenerative Medicine and Stem Cell Industry.” 
9 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine”; Stem Cell Network, 
“Leaving a Lasting Impact: The Effect of Stem Cell Network Training on the Careers of Highly Qualified Personnel and 
the Canadian Stem Cell and Regenerative Medicine Landscape,” 2020. 
10 MTP Connect, “Regenerative Medicine: Opportunities For Australia.” 
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Producing, storing, and distributing viable, living cells in cell therapies is time consuming, requires highly 
skilled labour, specialized facilities, short time intervals between production and delivery, and novel 
technologies, techniques, and tools.11 In addition, coordinated efforts to align evidence requirements and 
regulatory and reimbursement decision-making considerations are needed to bring regenerative medicines 
from the laboratory into clinical practice.12 

Box 1: Stem cell research and regenerative medicine — improving patient livesa 

 
While advancing knowledge and creating commercial opportunities through stem cell research and 
regenerative medicine are important to Canadians, these new therapeutic advances may offer considerable 
improvements to the health and longevity of patients, particularly for rare genetic diseases or others not 
amenable to conventional therapy. 
 
A well-publicized example of the success of stem cell research is Tina Ceroni, an Ottawa native and athlete, 
diagnosed with a rare brain syndrome called stiff-person syndrome. Between 2005 and 2007, Tina was 
rushed to the hospital no less than 47 times for her condition. She required considerable support and a loss 
of functional independence, giving up her business, even losing her driver’s license. 
 

 

In 2011, Tina underwent investigational stem cell therapy 
for her condition. Her treating physician was Dr. Harry 
Atkins, a pioneering stem cell researcher and physician 
scientist based at the Ottawa Hospital. 
 
The disease went into complete remission and Tina 
Ceroni now leads a healthy life. 
 
The University of Ottawa and Ottawa Hospital Research 
Institute are longstanding members of the Stem Cell 
Network. 
 
 

a Willemse L. Unlocking stiff-person syndrome [Internet]. Medium. 2015 [cited 2020 Oct 21]. Available from: 
https://medium.com/the-expression/unlocking-stiff-person-syndrome-2c7431246f6e; CAHO Hospitals [Internet]. [cited 2020 Oct 
21]. Available from: http://caho-hospitals.com/patient-tina-ceroni-tells-the-caho-catalyst-how-a-stem cell-transplant-saved-her-life/ 

Rationale for this report 
Regenerative medicine and stem cell research create tremendous opportunities to advance science and the 
health and welfare of Canadians. Yet, bringing scientific research into the realm of technologic advances that 
will improve the health and welfare of Canadians requires special attention to those key factors that will 
enable (or be barriers to) transformation. (Figure 1) 

The purpose of this report is to provide robust, neutral, and contemporary analyses of the current state of 
regenerative medicine globally and in Canada. It describes the critical factors and conditions identified by 

 

11 MTP Connect; Geoffrey Banda, Joyce Tait, and James Mittra, “Regenerative Medicine as a Disruptive Technology: 
Implications for Manufacturing & Clinical Adoption,” Cell and Gene Therapy Insights 5, no. 10 (2019): 1287–1303. 
12 Tania Bubela et al., “Bringing Regenerative Medicines to the Clinic: The Future for Regulation and Reimbursement,” 
Regenerative Medicine 10, no. 7 (2015): 897–911. 

https://medium.com/the-expression/unlocking-stiff-person-syndrome-2c7431246f6e
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Canadian scientific experts and key stakeholders as necessary for furthering growth and advancement in the 
field of regenerative medicine and stem cell research over the next decade and beyond. 

Specifically, this report assesses the strengths, potential areas for improvement, and opportunities for growth 
in the Canadian sector to ensure the future competitiveness of the regenerative medicine and stem cell 
industry in Canada. There is a particularly urgent need to examine the past and future of stem cell research 
and regenerative medicine in Canada now, as the field is quickly expanding and diverging, and Canada may 
lose its established position as leaders in the field, if it does not adopt a coherent funding strategy going 
forward.  

Based on a synthesis of what is known about current and expected future advances in the science, business, 
and regulatory and reimbursement environment, it outlines immediate and feasible opportunities to foster 
innovation within Canadian health systems, along with key considerations for these options. 

Figure 1: Innovation goals and key activities13

 

 
 
 
 

 

13 Adapted from: OECD Organisation for Economic Co-operation and Devlopment, The Measurement of Scientific and 
Technological Activities Oslo Manual: Guidelines for Collecting and Interpreting Innovation Data, 3rd Edition, 3rd edition edition 
(Paris: OECD Publishing, 2005). 
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The remainder of this report is organized as follows: 
 

• Section 3 describes SCN and its impact. 
• Section 4 describes the current state of stem cell and regenerative medicine with a focus on. 

key domains of science and science policy; commercialization and innovation policy; and 
health and health care policy according to a literature synthesis. 

• Section 5 provides a synthesis of key informant interviews. 
• Section 6 is an analysis of critical factors identified through the work described in Sections 3 

and 4. 
• Section 7 provides potential options for the future. 
• Appendix A provides a synopsis of a workshop reflecting on Section 6 and previous 

sections of this report and some concluding remarks. 
• Appendix B provides copies of the interview protocol and participants.  
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3. The Stem Cell Network – its impact 
 

The Stem Cell Network (SCN) is a not-for-profit organization funded by the Government of Canada. 
Founded in 2001, SCN’s mandate has remained the same since its inception: to act as a catalyst for enabling 
the translation of stem cell research into clinical applications, commercial products, and public policy. It has 
done this by committing resources to several key strategic functions: 

• Research – a key activity of SCN is supporting research including multidisciplinary research, early 
career investigators, early-stage clinical trials and translational research, and research in collaboration 
with commercial entities. 
 

• Training – a critical function of SCN’s mandate involves supporting the training of the next 
generation of highly qualified personnel (HQP) who will lead and grow Canada’s regenerative 
medicine sector. Key supported activities include training in technical and soft skills, business and 
legal knowledge required to commercialize products, and training in clinical trials and translational 
research. 
 

• Community outreach and engagement – SCN supports outreach, engagement, and 
communications activities through its funded research, particularly in the public policy domain, by 
providing information to health charity partners for dispersal to their communities, and by providing 
tools, training, and financial incentives for early career researchers to engage with the public. Large 
networking functions are also supported and offer a platform for engagement, training, and 
collaboration. 

The numerous activities facilitated by SCN have created a platform and basis for the development of other 
key components of Canada’s regenerative medicine ecosystem, a knowledge mobilization chain, that has 
resulted in the development of commercialized entities, and knock-on organizations. 

This includes other NCE-supported entities such as the Centre for Commercialization of Regenerative 
Medicine (CCRM), CellCAN (focused on cell therapies), and the Centre for Drug Research and Development 
(CDRD, which has become adMare BioInnovations). Organizations such as the Ontario Institute of 
Regenerative Medicine (OIRM), Medicine by Design, ThéCell, and BCRegMed work to maintain local or 
regional networks. 

Finally, it is important to note that BioCanRx, supported through the NCE program to 2024, is focused on 
delivering immunotherapies relevant to oncology. Many within this network are also connected into the 
regenerative medicine ecosystem. SCN has, in turn, worked with each of these new organizations, and others, 
as they have developed to enable high-quality research, training, outreach, and innovation. 
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SCN’s Impact  
In the last 19+ years, the impact of SCN can be directly observed from key metrics across its strategic areas.14 

Research 
SCN has facilitated the growth of a multidisciplinary community of stem cell and regenerative medicine 
researchers in Canada with a strong history of collaboration. Since 2001, SCN has directed an investment of 
CAN$118 million of strategic funding that has benefited 196 world-class research groups and 3,300 trainees, 
and has catalyzed 24 early-stage clinical trials. They have also garnered CAN$125 million in partner support 
during this period. A bibliometric analysis of stem cell research strength conducted by the Council of 
Canadian Academies and published in March 2017 indicated researchers in Canada have published more than 
8,187 stem cell-related research articles between 2000 and 2014.15 In a 2020 survey of over 150 stem cell 
researchers from around the world conducted for SCN, Canada was listed as one of the top three most 
significant contributors to the stem cell field (US, Japan, Canada, UK, China).16 In addition, 60% of 
respondents described Canada’s contribution over the past 10 years as growing significantly. 

Continued investment in world-leading SCN-facilitated research has not only increased scientific knowledge 
and established Canada as go-to for scientific leadership, but has also yielded economic benefits through 
research partnerships and commercialization efforts. Commercialization support through SCN between 2001 
and 2019 has catalyzed 21 regenerative biotech companies, led to 115 issued patents, and 94 licensing 
agreements. SCN continues to work with industry partners which number over 21 today. While no formal 
economic analysis has been conducted on these metrics, the return on investment for the number of patents 
multiplied the current average cost for university-base patent disclosures (3.4 million/patent disclosed in 
202017) is CAN$391 million, suggesting a benefit-cost ratio of return of 1.8, or CAN$4 returned for every 
CAN$5 invested. When only the federal contribution is considered, the benefit-cost ratio in terms of patent 
yield becomes 3.9, or almost CAN$3 dollars returned for every CAN$1 federal dollar invested. 

Training 
To date, SCN training has focused on three core areas: advancing scientific and core skills, which involves 
providing advanced training in technical and soft skills, lab 
exchanges and workshops; commercialization and industry 
integration, which involves developing skilled scientists and 
technicians equipped with both the business and legal 
knowledge required to commercialize products; and clinical 
translation, which supports trainees and researchers interested 
in learning how to move a discovery into clinical trials as easily 
as possible. 

 

14 https://stemcellnetwork.ca/about-us/ [accessed 3-Feb, 2021] 
15 “From Research to Reality” Canadian Council of Academies, https://cca-reports.ca/wp-
content/uploads/2019/08/Report-From-Research-to-Reality-EN.pdf 
16 Marcon A, Bieber M, Bibliometric Analysis of Publication Results from Stem Cell Network Supported Research & 
Survey Results of International Stem Cell Experts: A report commissioned by the Stem Cell Network, July 2020, Data 
on File 
17 “2015 Annual Report of the Office of the Auditor General of Ontario: Section 3.14: University Intellectual Property,” 
n.d., 42. https://www.auditor.on.ca/en/reports_en/en15/3.14en15.pdf 

“The return on investment for the 
number of [SCN supported] 

patents… 4 dollars returned for 
every 5 dollars invested. When only 

the federal contribution is 
considered, the benefit-cost ratio in 
terms of patent yield becomes 3.9, 

or almost 3 dollars returned for 
every 1 federal dollar invested.” 

https://stemcellnetwork.ca/about-us/
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Since 2001, SCN has provided more than 7,000 training opportunities to more than 3,300 individual stem cell 
trainees across Canada. A recent analysis of 1,500 of these SCN-trained HQP found trainees were more likely 
to find employment in hospitals and research institutes. 

Among SCN HQP, 19% were identified as working in the biotechnology/pharmaceutical industry in various 
positions. Within this sector, the largest group are working at the entry/mid-level (53%) while 38% are at the 
managerial level, and 9% hold executive leadership positions. 

SCN-facilitated training has also led to significant opportunities for Canada and have created opportunities 
for women and men; 82% of all SCN trainees are currently employed in Canada, with most (~40%) in 
University/Hospital and Research Institutes including individuals in faculty positions, leadership roles, and 
senior researcher/scientist roles. Among trainees who have gone on to private sector companies or life 
sciences innovation (i.e., biotechnology/pharmaceutical) companies, (slightly) more than half of the trainees 
are women. 

Community outreach and engagement 
At its inception SCN represented 35 principal investigators and their teams (mostly stem cell biologists, 
bioengineers and ethical, legal, and social implications experts). SCN investments have since led to 196 
research teams with 38 research institutions as members. SCN has been facilitated by well attended annual 
meetings and outreach events. 

More recently, SCN has held events for stem cell researchers to present to legislators and science policy experts 
about the state of stem cell science and the risks associated with unproven treatments. It has also committed to 
encouraging young Canadians to take up a career in health research. StemCellTalks is an interactive science, 
technology, engineering, and mathematics (STEM) program for high school students. It takes place in major 
centres across Canada and is managed by Let’s Talk Science. The interactive program connects SCN researchers 
and senior high school students in day-long symposia to discuss the ethics, advancements, opportunities, and 
challenges in the field of stem cells and regenerative medicine. 

Populating the ecosystem 
The measured impact of the large number of activities oriented toward research, facilitating commercialization, 
training of highly qualified personnel (HQP), and outreach does not account for the indirect impact due to the 
knock-on development of other research-oriented and commercialization initiatives in the sector. This includes 
further research and training efforts by organizations such as CellCAN, CCRM, and adMare BioInnovations 
that have filled existing gaps in training, with much of it done through partnership and collaboration. 

Yet, the ecosystem required to scale up and spread the stem cell and regenerative medicine sector will require 
these and possibly a larger set of actors, with coordinated objectives and a strategic focus. Opportunities for 
coordination have already begun with the development of Regenerative Medicine Alliance of Canada, a 
voluntary organization composed of national, provincial, and regional organizations committed to building a 
robust regenerative medicine sector in Canada. With a more coordinated system, the regenerative medicine 
sector has created a much-needed platform for aligning strategic priorities and additional investment needed in 
Canada’s regenerative medicine sector — Canada’s almost CAN$500 million in investment to date is far 
surpassed by similar investments by individual US states such as California (US$1 billion) and Massachusetts 
(US$1.5 billion); Table 2). 
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4. Stem cells and regenerative medicine in 2019–2020 
 
Science and science policy 
The science of regenerative medicine was first applied in hematology, with intravenous blood transfusions 
becoming conventional practice during the First World War and bone marrow transplantation introduced in 
the 1950s. In the decades following the discovery of stem cells in the early 1960s, stem cell therapies were 
mainly limited to bone marrow transplants for hematological diseases and epidermis transplants for burns.18 
Emerging gene therapy and tissue engineering faced significant challenges in becoming translated into clinical 
applications, a situation that began to change toward the end of the 20th century. 

Recent years have seen a flurry of scientific advances and emerging experimental therapies in stem cell 
research and regenerative medicine.19 Milestones have included the derivation of the first human embryonic 
stem cells line, and the isolation and use of pluripotent stem cells from human embryos in 1998, and the 
discovery of induced pluripotent stem cells in 2006; these innovations have led to new opportunities to treat 
degenerative conditions, change approaches to drug screening, and advance human toxicology research.20 

This quick growth in the health application of new technologies in recent years, that goes beyond the 
traditional use of small molecules, and involving cells (including stem cells), cellular processes, genes, viruses, 
and other technologies has also led to some confusion in terminology. There are varying and competing 
terms describing the use of these more recent therapeutic advances. These are outlined in Box 2. For the 
purpose of this report, we will use the generic term “stem cell research and regenerative medicine,” to 
encompass the entire field of advances. 

Stem cell research has progressed in lockstep with other advanced cell and gene therapies for regenerative 
medicine. Cell therapies (beyond stem cells) have been tremendously successful in saving the lives of 
hundreds of thousands of patients affected by hemopoietic diseases and, to a lesser degree, diseases of 
epithelial tissue.21 The treatment of congenital immune deficiencies represents a great success for gene 
therapy.22 However, while some regenerative medicine therapies have proven to be efficacious treatments for 
previously incurable diseases, they are ultimately early wins for a young and emerging field of advanced 
therapeutics. This is also evidenced by the relatively few discoveries in basic scientific stem cell research that 
have achieved success as widely-used, effective clinical treatments to date.23 

 

18 MTP Connect, “Regenerative Medicine: Opportunities For Australia”; G. Cossu et al., “Lancet Commission: Stem 
Cells and Regenerative Medicine,” Lancet 391, no. 10123 (March 3, 2018): 883–910, https://doi.org/10.1016/s0140-
6736(17)31366-1. 
19 Casey Quinn et al., “Estimating the Clinical Pipeline of Cell and Gene Therapies and Their Potential Economic 
Impact on the US Healthcare System,” Value in Health 22, no. 6 (June 1, 2019): 621–26, 
https://doi.org/10.1016/j.jval.2019.03.014. 
20 C. Eguizabal et al., “Two Decades of Embryonic Stem Cells: A Historical Overview,” Human Reproduction Open 2019, 
no. 1 (2019): hoy024. 
21 Boglarka Gyurkocza, Andrew Rezvani, and Rainer F Storb, “Allogeneic Hematopoietic Cell Transplantation: The 
State of the Art,” Expert Review of Hematology 3, no. 3 (June 2010): 285–99, https://doi.org/10.1586/ehm.10.21. 
22 Cossu et al., “Lancet Commission: Stem Cells and Regenerative Medicine.” 
23 Ruchi Higham, “Imagining the Future of Cell Therapies: Clinical Trials, Innovation and the Intersection of Clinical-
Academic and Commercial Visions,” New Genetics and Society 38, no. 4 (2019): 363–86. 
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Box 2: Varying definitions related to stem cell research and regenerative medicine 
 
Several definitions have emerged in recent years. These are usually based on the underlying technology, purpose 
of the application, or intended to be a larger umbrella term. 
 
Advanced therapy medicinal products (ATMPs) are medicines for human use that are based on genes, 
tissues, or cells and is a term used by the European Commission. 
 
Regenerative medicine advanced therapy (RMAT) is an FDA-developed term. It refers to technologies that 
are a cell therapy, therapeutic tissue engineering product, human cell and tissue product, or any combination 
product using such therapies or products and used to treat, modify, reverse, or cure a serious or life-threatening 
disease or condition. 
 
Advanced therapeutics is a term used by biomedical scholars, and may refer to any non-small molecule 
therapy. Beyond cell-based, gene-based and tissue- or tissue engineering-based products, this term could also 
refer to biologics (i.e., macromolecules), nanotechnology, or advanced delivery systems. 

 

Key areas of research focus 
Currently, oncology is the core therapeutic area for both cell and gene therapy research, representing nearly 
half and two-thirds of clinical trials, respectively.24 For cell therapies, hematopoietic stem cells are used most 
frequently, representing about one-third of trials.25 The majority of gene therapy research activity involves 
genomic modification of somatic cell lines, with adenovirus being the most commonly used gene vector.26 
Several gene-editing approaches have recently been introduced, such as zinc finger nucleases, TALEN, and 
CRISPR. In addition, a wide range of supportive tools, technologies, and platforms needed for the application 
of cell and gene therapies have been developed. 27 These include the use of stem cells and artificial intelligence 
for efficient drug discovery and testing and disease modelling; tissue engineering, including scaffolding 
materials (e.g., for musculoskeletal and wound healing applications) and artificial organs/organoids; and cord 
blood banks.28 

Translational research 
Clinical trials are a key component of research activities that seek to translate knowledge gained from 
fundamental science into clinical application, and are therefore key to realizing the potential of regenerative 
medicine.29 The Alliance for Regenerative Medicine (ARM) estimated that 1,066 clinical trials using specific 
regenerative medicine technology were under way globally at the end of 2019.30 These included trials 

 

24 Quinn et al., “Estimating the Clinical Pipeline of Cell and Gene Therapies and Their Potential Economic Impact on 
the US Healthcare System.” 
25 Decision Resources Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry.” 
26 Decision Resources Group. 
27 Decision Resources Group. 
28 Eguizabal et al., “Two Decades of Embryonic Stem Cells: A Historical Overview”; Dusko Ilic, “Industry Updates 
from the Field of Stem Cell Research and Regenerative Medicine in March 2019,” Regenerative Medicine 14, no. 7 (2019): 
621–25. 
29 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine”; Higham, “Imagining the 
Future of Cell Therapies: Clinical Trials, Innovation and the Intersection of Clinical-Academic and Commercial 
Visions”; NRC’s Health Challenge Program workshop, “Transforming Health Outcomes through Engineered Cell and 
Gene Therapies,” 2018. 
30 Alliance for Regenerative Medicine, “Advancing Gene, Cell & Tissue-Based Therapies 2019: ARM Annual Report & 
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investigating gene therapy (n=352), gene-modified and cell-based immuno-oncology (n=452), cell therapy 
(n=216), and tissue engineering (n=46).31 The majority of these clinical trials are in oncology (62%), followed 
by musculoskeletal disorders, central nervous system disorder, and endocrine, metabolic, and genetic 
disorders (approximately 5% each).32 A 32% growth in global clinical trials was observed from 2014 to 2018, 
with the majority of trials conducted in North America (36%) and Asia (28%) (Figure 2).33 In North America, 
the trials were distributed almost equally between phase 1 (47%) and phase 2 (49%) trials.34 

Since 1994, 185 clinical trials in regenerative medicine have been conducted across Canada.35 In February 
2020, there were 95 planned or ongoing clinical trials using regenerative medicine in Canada. These trials span 
a range of therapeutic areas, the most common being oncology and genetic disorders.36 Of the 95 planned or 
ongoing trials identified, 54 were specific to stem cell therapy. 37 Recent trends show that half of trials 
launched in 2017 and 2018 were beyond phase 2, demonstrating that Canada is attracting late-stage trials, and 
the majority are sponsored from institutions outside of Canada.38 

Personnel and capacity building for science and innovation 
The abundance of excellent scientists is frequently cited as a strength of Canada’s stem cell science and 
regenerative medicine sector.39 Ten Canadian universities have institutes wholly specialized in regenerative 
medicine40 while SCN additionally lists 38 official member institutions that contribute resources to the 
network.41 Alongside its longstanding expertise in stem cell biology, Canada is producing increasing research 
outputs in clinical stem cell research, drug discovery research, and cell and tissue engineering.42 

By the end of 2015, Canada generated about 2.5% of global stem cell research and regenerative medicine 
publications, although the country’s size accounts for only 0.5% of the world population.43 This can also be 
interpreted in the light of Canada’s investment in research and development, which lags in terms of percentage 
GDP relative to other OECD countries.44 

In 2018, the University of Toronto ranked second and Mount Sinai Hospital (Toronto) ranked fourth globally in 

 

Sector Year in Review,” 2020. 
31 Alliance for Regenerative Medicine. 
32 Alliance for Regenerative Medicine. 
33 Alliance for Regenerative Medicine, “Clinical Trials in Europe: Recent Trends in ATMP Development,” 2019. 
34 Alliance for Regenerative Medicine. 
35 Tania Bubela and Freya Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft),” n.d. 
36 Matthew Mistrey, “The State of the Regenerative Medicine Industry: An Update,” Regenerative Medicine Sector 
Updates (Centre for Commercialization of Regenerative Medicine (CCRM), 2020). 
37 Mistrey. 
38 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
39 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine”; Decision Resources 
Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry.” 
40 Watters, Jarvis, and Kumar, “Mapping Canada’s Regenerative Medicine Innovation Ecosystem Map.” 
41 “Members and Partners : Stem Cell Network,” accessed May 11, 2020, https://stemcellnetwork.ca/members-and-
partners/. 
42 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine”; Decision Resources 
Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry.” 
43 Decision Resources Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry.” 
44 Innovate UK briefing presentation 
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stem cell scientific publications.45 Canada has also ranked third internationally in the quality and influence of its 
stem cell research.7, 24 In addition, researchers in Canada have extensive collaborations with scientists in global 
biomedical research hubs, and Canada has been successful in attracting international talent due to its reputation of 
strong regenerative medicine research.46 

Figure 2: Global clinical trials initiated from January 1, 2014 to June 30, 2018, by year and continent47 

 

Clinical Trials Initiated 1 Jan 2014 – 30 June 2018, by continent and year 

 

 

45 Centre for Commercialization of Regenerative Medicine (CCRM), “Quick Facts on Regenerative Medicine and 
CCRM” (Centre for Commercialization of Regenerative Medicine (CCRM), 2018). 
46 Decision Resources Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry”; 
KPMG, “Following Through: Realizing the Promise of Stem Cells” (Amstelveen, Netherlands, 2014). 
47 Alliance for Regenerative Medicine, “Clinical Trials in Europe: Recent Trends in ATMP Development.” 
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Figure 3: Clinical trials by top 10 therapy areas48 

 

Despite the excellent academic and technical training of researchers, some Canadian experts suggest that 
there is limited cross-training of professionals in applied skills, including translational research, clinical trial 
implementation, legal and ethical affairs, commercial experience, and business acumen.49 Trainees may lack 
important skills to succeed in sectors outside of academia. 

Investing in clinician scientists would provide a smoother transition from preclinical to clinical work.50 
Canada, as many international jurisdictions, also faces some challenges retaining talent, although the large 
majority (~80%) of high-quality Canadian professionals are staying in Canada.51 Investing in the training of 
HQP is critical to meeting the growing need for innovators and leaders to advance the field of regenerative 
medicine.52 

A recent report published by UK Cell and Gene Therapy Catapult predicted a significant growth in the 

 

48 Centre for Commercialization of Regenerative Medicine (CCRM), “Quick Facts on Regenerative Medicine and 
CCRM.” 
49 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine”; Decision Resources 
Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry.” 
50 Gabriele C. DeLuca, Pavel V. Ovseiko, and Alastair M. Buchan, “Personalized Medical Education: Reappraising 
Clinician-Scientist Training,” Science Translational Medicine 8, no. 321 (January 13, 2016): 321fs2, 
https://doi.org/10.1126/scitranslmed.aad0689. 
51 Decision Resources Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry.” 
52 Decision Resources Group; Judy Illes et al., “A Blueprint for the next Generation of ELSI Research, Training, and 
Outreach in Regenerative Medicine,” NPJ Regenerative Medicine 2, no. 1 (2017): 1–4. 
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demand for skilled research and development professionals in regenerative medicine, forecasting an 83% 
increase by 2024 in the UK.53 STEMCELL Technologies, the largest biotechnology company in Canada, 
announced its intent to hire 5,000 skilled scientists, technologists, and other professionals in the next decade. 
They have reported $1.4B of cumulative revenue and an average 21% rate of growth for over 25 years.54 
Specifically, this company is seeking PhD scientists who are highly skilled in cell biology, immunology, and 
tissue engineering.55 While this growth is certainly encouraging, these estimates may need to be recast in light 
of the potential economic downturn from the 2020 severe acute respiratory syndrome coronavirus (COVID-
19) pandemic. 

As described in Section 2, SCN in Canada is committed to training a new generation of highly qualified 
professionals to advance the field of regenerative medicine through research and development. Training 
programs supported by SCN include the graduate level Training Program in Regenerative Medicine, annual 
Till and McCulloch Meetings56, SCN workshops, and laboratory training and exchanges.57 These programs 
focus on advancing scientific skills, supporting researchers in translating discoveries into clinical trials, and 
equipping scientists with business and legal knowledge for commercializing products.58 

Overall, 3,000 HQPs have participated in SCN educational training since 2001. SCN trainees are employed in 
highly skilled positions in universities and research hospitals, industry, and government, and the vast majority 
of trainees have remained to work in Canada. The majority of trainees are working in academic roles, with a 
small but steady stream working in private biotechnology or pharmaceutical companies, including BlueRock 
Therapeutics, STEMCELL Technologies, GlaxoSmithKline, Roche, and Sanofi Pasteur.59 

In addition, adMare BioInnovations has created the adMare Academy to train a new generation of HQP to 
stimulate growth of Canadian companies. Beyond undergraduate and post-graduate streams, the Academy has 
an executive development program to ensure Canada has the management talent required to become a global 
life sciences leader.60 CellCAN has also committed resources to training future scientists on good 
manufacturing practice (GMP) manufacturing and regulatory compliance, standard operating procedure 
development, validation processes, and Canadian regulatory frameworks.61 

CanPRIME is a MITACS-funded GMP training internship program in collaboration with the Virus 
Manufacturing Facility of the Biomanufacturing Centre (BMC) in Ottawa. BioCanRx is working with the 
BMC and MITACS to expand this GMP training internship at various sites across Canada. Training programs 

 

53 Catapult Cell and Gene Therapy, “UK Cell and Gene Therapy Skills Demand Report 2019.” 
54 Presented at BCRegMed 2020 symposium 
55 Michael H. May, “Tackling the Talent Gap in the Cell and Gene Therapy Industry,” Signals Insider’s perspective on 
the world of stem cells and regenerative medicine, 2018. 
56 https://stemcellnetwork.ca/whats-new/conferences-events/till-mcculloch-meetings/ 
57 Stem Cell Network, “Leaving a Lasting Impact: The Effect of Stem Cell Network Training on the Careers of Highly 
Qualified Personnel and the Canadian Stem Cell and Regenerative Medicine Landscape.” 
58 “StrategicPlan-Final-Eng.Pdf,” accessed May 11, 2020, https://stemcellnetwork.ca/wp-
content/uploads/2019/09/StrategicPlan-Final-Eng.pdf. 
59 Stem Cell Network, “Leaving a Lasting Impact: The Effect of Stem Cell Network Training on the Careers of Highly 
Qualified Personnel and the Canadian Stem Cell and Regenerative Medicine Landscape.” 
60 adMare Bioinnovations, “AdMare Academy,” 2020. 
61 “CellCAN > Main Menu > Training & Events > Our Training & Networking Offer,” CellCAN, accessed May 6, 
2020, //www.cellcan.com/en/. 
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such as these continue to be critical in equipping professionals to meet the high predicted growth rates and 
the demand for the future of regenerative medicine and the advanced therapeutics life sciences sector. 

Commercialization and innovation policy 
The pipeline of applications from stem cell science and other advanced (cell and gene-based) therapeutics 
involves translating laboratory discoveries first into clinical applications and then into commercial products to 
confer health and economic benefits. This section will explore the current state of the regenerative medicine 
industry globally and in Canada, followed by a discussion of key hurdles that must be addressed in the 
commercialization of regenerative medicine. 

Global regenerative medicine industry 
The cell and gene therapy industry has seen a sharp rise in the levels of investment, government support, 
partnerships, and deals during the last 10 years. Globally, ARM estimated there were 987 companies focusing 
on cell therapy (n=625), gene therapy (n=496), and tissue engineering or biomaterials (n=133) at the close of 
2019, with some companies active in more than one type of technology.62 In addition, major pharmaceutical 
companies, such as GlaxoSmithKline, Novartis, and Pfizer, have launched cell and gene therapy programs 
that they are pursuing independently or in partnership with smaller industrial or academic groups. It should 
be noted that not all companies are focused on advanced therapeutics for regenerative medicine, as early 
discovery opportunities have largely led to earlier advancements in cancer therapies and treatments. 

Several countries have seen a rapid expansion in their regenerative medicine sector, including Germany, 
Japan, the UK, and the US, driving growth in the global economy.63 North America dominates the global 
market due to its substantial investment in product development and increase in commercial products. 
Overall, North America represents over half of the global regenerative medicine companies (n=534)64 and 
holds 39% of the global regenerative medicine market.65 In 2019, approximately one-quarter of regenerative 
medicine companies are located in Europe and Israel (n=237), followed by Asia (n=180), and Oceania 
(n=22).66 

The intensity of regenerative medicine activity has been increasing in recent years.67 There has been important 
growth in the value and frequency of acquisitions, indicating confidence in regenerative medicine market 
potential.68 ARM reported 2019 to be the second strongest year in financing of the regenerative medicine 

 

62 Alliance for Regenerative Medicine, “Advancing Gene, Cell & Tissue-Based Therapies 2019: ARM Annual Report & 
Sector Year in Review.” 
63 Centre for Commercialization of Regenerative Medicine (CCRM), “Quick Facts on Regenerative Medicine and 
CCRM.” 
64 Alliance for Regenerative Medicine, “Advancing Gene, Cell & Tissue-Based Therapies 2019: ARM Annual Report & 
Sector Year in Review.” 
65 Centre for Commercialization of Regenerative Medicine (CCRM), “Quick Facts on Regenerative Medicine and 
CCRM”; Vincent Ronfard et al., “Evaluating the Past, Present, and Future of Regenerative Medicine: A Global View,” 
Tissue Engineering Part B: Reviews 23, no. 2 (2017): 199–210. 
66 Alliance for Regenerative Medicine, “Advancing Gene, Cell & Tissue-Based Therapies 2019: ARM Annual Report & 
Sector Year in Review.” 
67 Centre for Commercialization of Regenerative Medicine (CCRM), “Quick Facts on Regenerative Medicine and 
CCRM.” 
68 Richard P. Harrison, Aileen Gracias, and William Mitchell, “Translating Regenerative Medicine Science into Clinical 
Practice: The Local to Global Pivot,” Cell & Gene Therapy Insights 4, no. 5 (2018): 469–83. 
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sector to date.69 A total of USD$9.8 billion was raised in 2019, including USD$7.6 billion for gene and gene-
modified cell therapy, USD$5.1 billion for cell therapy, and USD$442 million for tissue engineering (some 
companies are represented in more than one technology group). It was a strong year for corporate financings, 
which were particularly led by partnerships to develop treatments for indications with sizable patient 
populations. An increase of 32% year-over-year global venture financings from 2018 was observed. In 
addition, pharmaceutical companies with large and mid-sized market capitalization continued to increase their 
activity in the regenerative medicine sector through acquisitions of gene and cell therapy developers. 70 Table 
1 and Figure 4 provide examples of current regenerative medicine-specific companies and key financings 
reported by ARM in 2019, respectively. 

Table 1: Examples of US and Israeli-based regenerative medicine-specific companies71 

Company name Market capitalization 
(USD$) 

Share price 
(Nov. 28, 2019, 
USD$) 

Description 

Sangamo Therapeutics 1.29 billion 10.76 Gene-edited cell therapy (sickle cell disease, beta-thalassemia), gene 
therapy, solid organ transplantation, and oncology program. 

Vericel 840.26 million 18.80 Autologous cell products (cartilage defects, burns) and NesoBrid 
(severe burns). 

AvroBio 507.95 million 16.04 Lentiviral gene therapy (lysosomal disorders). 
Cellular Biomedicine Group 351.10 million 18.21 Immunotherapies (cancers) and product candidates (knee 

osteoarthritis). 
Athersys 205.23 million 1.31 MultiStem (neurological, inflammatory, immune, cardiovascular 

conditions, ischemic stroke). 
Gamida Cell 128.03 million 5.00 Rare hematologic conditions and blood cancers. Lead product for 

stem cell transplant patients (blood cancer, bone marrow failure). 
BrainStorm Cell Therapeutics 89.29 million 3.95 NurOwn technology platform with a wide range of products 

(neurodegenerative diseases, autism spectrum disorder). 
Pluristem Therapeutics 54.52 million 3.47 Cell therapy (inflammation, ischemia, radiation damage, and 

others). Placenta-derived off-the-shelf products. 
Caladrius Biosciences 27.56 million 2.65 Product candidates based off of CD34+ cell therapy platform 

(cardiovascular disease). 
VistaGen Therapeutics 18.64 million 0.43 Chemical entities with regenerative potential and cellular therapies 

using stem cell-derived blood, cartilage, liver, and heart cells. 

 

69 Alliance for Regenerative Medicine, “Advancing Gene, Cell & Tissue-Based Therapies 2019: ARM Annual Report & 
Sector Year in Review.” 
70 Alliance for Regenerative Medicine. 
71 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
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Figure 4: Examples of key financings in 2019 as reported by Alliance for Regenerative Medicine (ARM) 72 

 

Numerous market reports have estimated growth projections for the regenerative medicine market sector. 
Predictions of global market size across six reports ranged from US$23.84 to US$28 billion, with 
compounded annual growth rates ranging from 22% to 27.26% by 2023–2026 (one outlier report omitted).73 
Variability between these estimates is likely due to variation in the definitions of regenerative medicine and 
the specific companies included in the projections. By 2035, Cell and Gene Therapy Catapult estimates that 
the global market will reach approximately US$77 billion.74 

 
 

72 Alliance for Regenerative Medicine, “Advancing Gene, Cell & Tissue-Based Therapies 2019: ARM Annual Report & 
Sector Year in Review.” 
73 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
74 Catapult Cell and Gene Therapy, “UK Cell and Gene Therapy Skills Demand Report 2019.” 

•CRISPR Therapeutics raises $274M in follow-on offering
•UniQURE raises $225M in follow-on offering
•Fate therapeutics raises $173M in follow-on offering
•Atara Biotherapeutics raises $150M in follow-on offering

•Adaptive Bio and Genetech enter into $300M upfront agreement to develop 
personalized cellular therapies for cancer - January 4

•Century Therapeutics raises $250M in venture financing - July 1
•AskBio secures $235M in private equity - April 11
•Maze Therapeutics raises $191M in venture funding - February 28
•CRISPR Therapeutics and Vertex expand collaboration agreement with an 
additional $175M upfront to develop gene-edited therapies to treat muscular 
dystrophies - June 6

•Mesoblast signs $150M upfront agreement with Grunenthal to develop cell 
therapies for the development of cell therapies to treat lower back pain -
September 10

•Roche acquires a 100% stake in Spark Therapeutics for $4.8B - December 17
•Thermo Fisher announces $1.7B acquisition of Brammer Bio - May 1
•Catalent acquires 100% stake in Paragon Bioservices for $1.2B - May 20
•Biogen acquires Nightstar Therapeutics for $877M - June 7
•Smith & Nephew acquires Osiris Therapeutics for $661M - April 17
•Vertex acquires a 100% stake in Exonics Therapeutics for $245M upfront - July 
31

•Bayer acquires remaining stake in Blue Rock Therapeutics for $165M upfront -
August 8

•Sarepta acquires Myonexus Therapeutics for $165M upfront - April 4
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Robust growth predictions are based on the following observations: 
• increasing public-sector funding internationally 
• an aging population requiring new treatment approaches for cancers and chronic diseases 
• significant unmet need for the treatment of rare diseases 
• global increase in the number of clinical trials and commercialized products, as well as successful 

clinical trials and regulatory approvals for some regenerative medicine products 
• increase in the number of regenerative medicine companies, mergers, acquisition, and funding 
• supportive regulatory and legal frameworks in some countries (e.g., Japan).21 

International programs that support industry and translation-focused networks 
Countries have implemented a variety of programs to support the regenerative medicine industry and 
academic networks focused on knowledge translation. Table 2 provides examples of such programs. 

Table 2: Examples of programs that support industry and translation-focused networks75 

Country Program Description 
United States Regenerative Medicine 

Innovation Project 
Project that is co-led by the FDA and NIH. NIH made federal awards totaling USD$30 million 
available from 2017–2020. Award recipients are required to match federal funds received with 
equivalent non-federal funds. The FDA provides advice on knowledge gaps and technical 
challenges.  

California Institute for 
Regenerative Medicine 
(CIRM) 

CIRM was created to accelerate stem cell treatment for patients with unmet needs. CIRM provides 
funding for research and development; clinical trials; the Alpha Stem Cell Clinic Network, which 
consists of medical centres that deliver clinical trials and build collaborations with academic and 
industry teams; and IQVIA Cell and Gene Therapy Center, which supports awardees in the therapy 
development process. For 2004–2018, CIRM is estimated to have had the following impact: 
USD$10.7 billion, USD$641.3 million, and USD$726.6 million of additional gross output, 
state/local tax revenues, and federal tax revenues, respectively; 56,549 full-time jobs; and nearly 60 
clinical trials, supported by USD$25 million each. 

United 
Kingdom 

UK Regenerative 
Medicine Platform 
(UKRMP) 

A collaborative initiative to address regenerative medicine translational challenges, with three 
research hubs. Established in 2013 with £42 million, and funded with an additional £17 million in a 
second phase 2018–2023.  

Cell and Gene Therapy 
Catapult 

Catapult’s mandate is to build a world-leading UK cell and gene therapy sector. Catapult is 
supported by Innovate UK76 to assist in the translation of research into commercial therapies 
through expertise and infrastructure. It has >200 staff and affiliated experts, development, and viral 
vector laboratories, and a large-scale GMP manufacturing centre. Its impact includes the following: 
£2.5 billion investment in companies in the UK; 45% increase in clinical trials; 136% increase in 
number of GMP facilities; >70 regenerative medicine developers in 2019 vs. 22 in 2012; and >3,000 
jobs in 2019 vs. 540 in 2012. 

Advanced Therapy 
Treatment Centres 
(ATTC) 

A network to develop and deliver regenerative medicine therapies across the UK. ATTC is 
coordinated by Cell and Gene Therapy Catapult and its mandate is to address the complex 
challenges of bringing ATMPs to patients. 

Australia Regenerative Medicine 
– Opportunities for 
Australia 

A 2018 report summarizing key initiatives for the Australian Government. The regenerative 
medicine sector in Australia includes 45 research institutes, 12 universities, 300 research groups with 
about 1,200 employees. A total of 17 private companies and 14 ASX-listed companies operate in the 
sector, with market capitalization of AUD$1.8 billion and raised capital of AUD$500 million from 
2013–2018. Australia has a regenerative medicine skills development program in partnership with 
CGT Catapult, as well as Stem Cell Therapies Mission, a research funding program to invest 
AUD$150 million over 9 years to develop effective and accessible regenerative medicine treatments 
for Australians. 

ATMP: advanced therapy medicinal product; CGT Catapult: Cell and Gene Therapy Catapult; FDA: Food and Drug Administration; GMP: good 
manufacturing practice; NIH: National Institutes of Health. 

 

 

75 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
76 Innovate UK - https://www.ukri.org/councils/innovate-uk/ 
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International manufacturing capacity and skills demand 
The UK-based Cell and Gene Therapy Catapult has published recent reports of cell and gene therapy 
manufacturing capacity and skills in demand of the UK regenerative medicine sector.77 In 2019, there were 
currently 26 licensed GMP manufacturing facilities in the UK, which included 12 sites dedicated to cell 
therapy, eight dedicated to gene therapy, and six multifunctional sites. There are only two commercial 
production licensed manufacturing facilities. 

At the same time. the UK national booked capacity of manufacturing sites averaged 72%, with gene therapy 
operating at 95% capacity. With 80% utility considered as ‘full,’ the demand for manufacturing had exceeded 
supply.78 This led to significant increases in the number of anticipated jobs required to service manufacturing 
and the downstream supply chain. 

Based on a survey of 55 bioprocessing companies, Catapult estimated that UK bioprocessing employment 
exceeded 1,700 jobs in 2019 and forecasted a growth to more than 3,800 jobs by 2024, representing a 126% 
increase. Projected growth varied by skill area, with lower increases predicted for total quality (83%) and 
process development (95%) compared to supply chain and logistics (194%) and manufacturing (196%). In 
particular, companies raised substantial concern regarding the urgent need for recruitment and retention of 
talent in manufacturing. 

Overall, Catapult estimated the total number of jobs across the entire regenerative medicine sector will 
increase from the current 3,000 jobs to 6,400 jobs during a five-year period (112% increase), including 
research and development, bioprocessing, commercial, regulatory, and support service areas. Bioprocessing 
companies expressed that a lack of skilled personnel could delay their planned expansions, emphasizing a 
need for government support in recruiting new talent and improving the existing skills of the current 
workforce.79 

A recent report of Australia’s regenerative medicine sector identified that Australia has world-class 
manufacturing facilities and capabilities, including highly skilled personnel. However, currently its facilities, 
like Canada, are only designed to meet clinical trial market need. A substantial investment in infrastructure 
and human capital is needed to expand Australia’s capacities to meeting commercial market quantities.80 

Stem cell and regenerative medicine industry in Canada 
By 2019, the Canadian advanced therapeutics sector reporting having 54 companies, 184 deals, ,26 exits, and a 
total of CAN$2.13 billion capital invested. Much of this activity has occurred in Ontario, reporting 31 
companies, 103 deals, 10 exits, and CAN$978.38 million capital investment in 2019.81  

 

77 Catapult Cell and Gene Therapy, “UK Cell and Gene Therapy Skills Demand Report 2019”; Catapult Cell and Gene 
Therapy, “Cell and Gene Therapy GMP Maufacturing in the UK: Capability and Capacity Analysis” (London: Innovate 
UK, 2019). 
78 Catapult Cell and Gene Therapy, “Cell and Gene Therapy GMP Maufacturing in the UK: Capability and Capacity 
Analysis.” 
79 Catapult Cell and Gene Therapy, “UK Cell and Gene Therapy Skills Demand Report 2019.” 
80 MTP Connect, “Regenerative Medicine: Opportunities For Australia.” 
81 Matthew Mistry, “Regenerative Medicine Sector Financing” (Centre for Commercialization of Regenerative Medicine 
(CCRM), 2020). 
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In 2019, the sector saw a record number of venture capital deals and investments, both in Canada as a whole 
and in Ontario.82 

The Canadian government has invested several hundred million dollars in the sector over the past five years.83 
There are an increasing number of angel investors in Canada, who are ideal partners for early stage, risky, 
biotechnology start-up companies.84 Similar to activity globally, many advanced therapeutics companies have 
focused their attention on oncology applications (Figure 3). 

Despite recent record-setting, venture capital investment in Canadian regenerative medicine innovation has 
historically been low, and both public and private funding in Canada continues to lag behind other major 
jurisdictions.85 Experts have noted insufficient funding for translational research, commercialization stages, 
and to support the minimum necessary conditions for the creation of new companies in Canada.86 In 
addition, there is no long-term funding strategy for regenerative medicine in Canada due to differing priorities 
across a fragmented sector.87 

Participants of a workshop led by the Council of Canadian Academies emphasized the importance of creating 
a clear, long-term, funding strategy to provide stability for national initiatives that support regenerative 
medicine research and development in Canada.88 

In Canada, the vast majority of companies are located in Ontario, Quebec, and British Columbia. The Centre 
for Commercialization of Regenerative Medicine (CCRM) recently estimated that the number of employees at 
regenerative medicine companies was approximately 2,252 and 354 employees in Canada and Ontario, 
respectively.89 Canadian cell and gene therapy companies are developing therapies for a broad range of 
indications, including cardiovascular, dermatological, gastroenterological, hematopoietic and oncology, 
metabolic, and musculoskeletal disorders.90 

Staying and operating in Canada has several advantages for companies, including: access to researchers and 
HQP at first-rate universities; excellent Canadian clinical trial centres; and reduced costs of research and 
development and conducting clinical trials compared with the US. Canada is also attractive to international 
companies due to its academic strength, collaborative networks, clinical infrastructure, government 
investment in research and development, and manufacturing infrastructure.91   

 

82 Mistry. 
83 Mistry. 
84 Watters, Jarvis, and Kumar, “Mapping Canada’s Regenerative Medicine Innovation Ecosystem Map.” 
85 Decision Resources Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry”; 
Watters, Jarvis, and Kumar, “Mapping Canada’s Regenerative Medicine Innovation Ecosystem Map”; Michael H. May, 
“CCRM: Progress & Plans,” 2017. 
86 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine.” 
87 Watters, Jarvis, and Kumar, “Mapping Canada’s Regenerative Medicine Innovation Ecosystem Map.” 
88 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine.” 
89 Mistry, “Regenerative Medicine Sector Financing.” 
90 Decision Resources Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry.” 
91 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
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Table 3 provides examples of select innovative companies in Canada. 

Canada is a global leader in patent filings in regenerative medicine, ranking second in the number of patents 
per capita from 2005 to 2015.92 However, Canada ranks much lower in the commercialization of intellectual 
property, as measured by the ratio of patents filed to new companies created, and in the commercial scale-up 
of intellectual property, as measured by the number of employees per created company.93 Canadian 
researchers and companies have been unable to move many laboratory discoveries to clinical trials and 
commercial products.94 

Although there has been a recent positive trend in the commercialization for regenerative medicine in 
Canada, the Canadian environment is still not favourable for establishing and growing (or anchoring) 
sustainable companies. Some successful companies have moved from Canada to the US due to investment 
opportunities, an increasingly strong pipeline of HQP, emerging capacity of workers with business expertise, 
and less risk averse investment conditions. 

This underscores that Canada cannot depend on research and generation of intellectual property as its only 
drivers of commercialization. Instead, other factors that support commercialization efforts such as 
manufacturing, favourable tax policies, and clinical delivery capacities are also required.95  

Canadian research networks that support industry partnerships 
Since 2001, the Government of Canada has funded numerous regenerative medicine networks and initiatives 
that engage with industry. Notably, Canada invested about CAN$99.9 million in three centres: the CCRM, the 
Regenerative Medicine and Cell Therapy Network (CellCAN), and SCN. 96 Federal funding was channelled 
through three streams: the Networks of Centres of Excellence (NCE), Knowledge Mobilization Initiative 
Networks, and Centres of Excellence for Commercialization and Research.  

Although NCE programs were discontinued in 2018, the federal government invested another CAN$36 
million in SCN between 2016 and 2022. Five provinces, including Alberta, British Columbia (indirectly 
through the University of British Columbia), Manitoba, Ontario, and Quebec, have previously seen 
jurisdictional investments in organizations that are actively engaged in the regenerative medicine sectors, 
although only Quebec (through ThéCell) and British Columbia are currently funded.97  

These regenerative medicine networks must consider how they can best support needed research and the 
commercialization of regenerative medicine to provide economic benefits for Canada (Figure 4).  

  

 

92 May, “CCRM: Progress & Plans.” 
93 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine.” 
94 Decision Resources Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell Industry.” 
95 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
96 Bubela and Hik. 
97 Watters, Jarvis, and Kumar, “Mapping Canada’s Regenerative Medicine Innovation Ecosystem Map.” 
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Table 3: Examples of key regenerative medicine companies in Canada98 

Company name Province Year founded Description* 

AVROBIO ON 2015 Clinical-stage gene therapy company developing lentiviral-based gene therapies to treat rare 
diseases, such as Cystinosis, Fabry, Gaucher, and Pompe. AVROBIO employs 73 people and is 
valued at CAN$439.8 million.  

BirchBioMed BC 2014 Clinical-stage biomedical company that developed and commercialized its FS2 product for 
scarring prevention and treatment of autoimmune diseases. 

BlueRock 
Therapeutics 

ON 2016 Develops induced pluripotent stem cell therapies to treat neurological and cardiovascular 
diseases. The company operates a GMP manufacturing facility and has a manufacturing 
partnership with CCRM. In addition, it has a strong research collaboration with the McEwen 
Centre for Regenerative Medicine (Toronto). BlueRock provides 130 jobs across three sites. 
Bayer acquired BlueRock for USD$240 million in 2019, with potential milestone payments of 
USD$360 million. 

ExCellThera QC 2015 Advanced clinical-stage biotechnology company that delivers bioengineering solutions and 
molecules to expand stem cells and immune cells for treatment of blood cancers and potentially 
other diseases. SCN has invested CAN$7 million into ExCellThera research. Other funding has 
come from CIHR, CCS, IRICoR, and research and development tax credits from federal and 
provincial governments. 

Mesentech BC 2013 Biotechnology company that developed C3, a bone-targeting drug-conjugate. In 2019, 
Mesentech secured investment from E-fund and received a position at Merck Invention 
Accelerator. The potential of Mesentech’s bone-anabolic compounds to reverse osteoporosis 
resulting from weightlessness in space will be tested at the International Space Station in 2020.  

Morphocell 
Technologies 

QC 2018 Regenerative medicine company that focuses on the commercial development of engineered 
tissues derived from stem cells for the treatment of liver diseases. The development of its 
product, ReLiver, was supported by SCN grants. 

Octane Biotech ON 2007 Medical technology company that innovates regenerative medicine bioprocesses, bioreactors, 
and biomaterials. Its primary products are the Cocoon cell culture and tissue engineering system 
and the Skelite bone graft product time. Lonza acquired a controlling interest in Octane Biotech 
in 2018, with the right to obtain full ownership. 

Sernova Corp ON 2006 Canadian regenerative medicine company that is developing a cell therapy and medical device 
(Cell Pouch) combination product for the treatment of type 1 diabetes. The use of Cell Pouch 
for cell-based therapies for hemophilia A and thyroid disease is also in development. The 
company is valued at CAN$40 million. 

STEMCELL 
Technologies 

BC 1993 The largest and most successful biotechnology company in Canada, considered Canada’s 
regenerative medicine anchor company. The company supplies tools, reagents, software, and 
services, and sells more than 2,500 quality-controlled, standardized products. STEMCELL 
Technologies provides 1,580 jobs for highly qualified personnel, including 500 jobs in Canada. 
It has had an average annual growth rate of 21% over 26 years, and had CAN$241 million in 
revenues in 2019. 97% of sales come from outside Canada. Between 1994 and 2017, it is 
estimated to have contributed CAN$1.8 to CAN$3.5 billion to the Canadian economy.  

BC: British Columbia; CCRM: Centre for Commercialization of Regenerative Medicine; CCS: Canadian Cancer Society; CIHR: 
Canadian Institutes of Health Research; CCRM: Centre for Commercialization of Regenerative Medicine; GMP: good manufacturing 
practice; IRICoR: Institute for Research in Immunology and Cancer – Commercialization of Research; ON: Ontario; QC: Quebec; 
SCN: Stem Cell Network. Financial information current as of March, 2020. 

 
 

  

 

98 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft)”; Mistrey, “The 
State of the Regenerative Medicine Industry: An Update.” 
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Table 4: Collaborative organizations and networks supporting industry partnerships within the health sector in Canada99 

Network Description 
adMare 
BioInnovations 

Canada’s Global Life Sciences Venture. adMare BioInnovations sources effective and commercially promising research to 
create new companies of scale, provides expertise and infrastructure to support the scale-up of existing companies, and 
drives growth of companies by training a new generation of highly qualified personnel. 

British Columbia 
Regenerative 
Medicine Initiative 
(BCRegMed) 

BCRegMed is funded by the UBC Research Excellence Cluster program and additional partners to support collaboration 
between BC academic, government, and industry entities. Its mandate is to engage and mobilize the BC scientific and 
entrepreneurial communities to promote knowledge translation and commercialization. 

BioCanRx Canada’s immunotherapy network, which received CAN$40.9 million from the NCE program in 2015–2024. 
C3i An integrated structure to expedite the discovery, development, commercialization, and access to cancer immunotherapies 

and regenerative medicine. 
Canadian National 
Transplant 
Research Program 

A national research network that coordinates solid organ and bone marrow donation, transplant, and research communities 
across Canada.  

CellCAN A pan-Canadian organization that aims to improve the feasibility, quality, and safety of cell therapy and gene therapy in 
Canada through best manufacturing practices. It encourages collaboration by bringing together leading manufacturing 
centres in Canada. CellCAN was established with CAN$2.8 million through the NCE – Knowledge Mobilization program 
from 2014 to 2021. 

Centre for 
Commercialization 
of Regenerative 
Medicine (CCRM) 

A not-for-profit organization funded by the Canadian federal government, the Ontario provincial government, and academic 
and industry partners. CCRM provides both scientific and business expertise for emerging and established partners in the 
regenerative medicine field. It expedites the translation of discoveries into products, has supported the start-up of 11 new 
companies, and has recently opened a phase I/II GMP facility to produce cells and viral vectors needed for clinical trials. 
CCRM is the commercialization partner of Medicine by Design and OIRM. It is establishing global hubs to help the 
commercialization of intellectual property from regenerative medicine therapies and technologies. CCRM received CAN$30 
million from CECR from 2011 to 2023. 

Medicine by 
Design 

Medicine by Design engages expertise from the University of Toronto and its affiliated hospitals in the intersection of life 
sciences, engineering, medicine, and mathematics to transform regenerative medicine research. It aims to collaborate with 
partners in creating a strong pipeline of research to clinical application to commercialization. It was established, in part, using 
a CAN$114 million through a Canada First Research Excellence Fund grant. Through its Team Project Awards, Medicine by 
Design has awarded 31 research teams a total of CAN$47 million to support the development of regenerative medicine 
technologies, and it also provides support for the training of highly qualified personnel.  

Ontario Institute 
for Regenerative 
Medicine (OIRM) 

A non-profit stem cell institute that was committed to promoting collaboration, partnerships, and using resources to advance 
promising therapies. OIRM coordinated several clinical trials and collaborated with CIRM, but its funding from the Ontario 
government has now been discontinued. 

Stem Cell 
Network (SCN) 

A national, not-for-profit organization dedicated to supporting regenerative medicine and stem cell research, training highly 
qualified personnel, and knowledge mobilization. SCN partners with industry, health charities, government, and non-
government organizations to advance Canada’s leadership in the regenerative medicine sector. It is supported by the 
Government of Canada. In 2019, it was announced that SCN would receive an investment of CAN$18 million over 3 years. 
SCN has invested more than CAN$118 million of strategic funding to support about 196 research groups, over 3,300 
trainees, 24 clinical trials, and 21 biotechnology start-up companies. 

ThéCell A not-for-profit network dedicated to mobilizing resources and researchers to develop new research approaches and 
translating discoveries into therapies. The network strengthens collaboration and promotes new partnership in Quebec’s 
regenerative medicine landscape. ThéCell is supported by the Fonds de recherché du Québec – Santé. ThéCell is currently 
funded by the FRQS for 5 years for the total amount of CAN$3.0 million (2019–2024, CAN$600 000 per year). 

BCRegMed: British Columbia Regenerative Medicine Initiative; CCRM: Centre for Commercialization of Regenerative Medicine; CECR: Centres of Excellence for Commercialization 
and Research; FRQS: Fonds de recherche du Québec – Santé; GMP: good manufacturing practice; HQP: highly qualified personnel; NCE: Networks of Centres of Excellence; OIRM: 
Ontario Institute for Regenerative Medicine; SCN: Stem Cell Network; UBC: University of British Columbia. 

  

 

99 Stem Cell Network, “Leaving a Lasting Impact: The Effect of Stem Cell Network Training on the Careers of Highly Qualified 
Personnel and the Canadian Stem Cell and Regenerative Medicine Landscape”; Human Health Therapeutics Research Centre, 
“Transforming Health Outcomes through Engineered Cell and Gene Therapies” (Ottawa, ON, n.d.); Bubela and Hik, “The 
Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft)”; Centre for Commercialization of Regenerative Medicine 
(CCRM), “Quick Facts on Regenerative Medicine and CCRM”; Stem Cell Network, “We Are Stem Cells: Annual Report 2018/19,” 
2019. 
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In 2017, participants at a workshop assembled by the Council of Canadian Academies noted the strengths of 
Canada’s research networks, but also emphasized a greater need for clarity and coordination in their 
functions. In response to participants’ recommendation for a coordinating mechanism to align efforts across 
Canada,100 the Regenerative Medicine Alliance of Canada was created to bring national, provincial, and 
regional organizations together. Members collaborate to share information and identify translational and 
training strategies.101  

Biomanufacturing capacity and skills demand in Canada 
Canada currently has six main GMP facilities associated with five key organizations. These include Alberta 
Cell Therapy Manufacturing (Edmonton), Biotherapeutics Manufacturing Centre (Ottawa)102, Centre of 
Excellence in Cellular Manufacturing (Montreal), The UHN/CCRM Centre for Cell and Vector Production 
(Toronto), and The Conconi Family Immunotherapy Lab (Victoria). The GMP facility in Montreal is fully 
validated to manufacture cell therapy products for market according to Canadian, European, and US 
standards, while the other facilities are limited to manufacturing only for phase 1 and phase 2 clinical trials.103  

 

100 Council of Canadian Academies, “Building on Canada’s Strengths in Regenerative Medicine.” 
101 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
102 CanPRIME is a MITACS funded GMP-training internship program in collaboration with the Virus Manufacturing of 
the Biomanufacturing Centre (BMC) in Ottawa. BioCanRx is working with the BMC and MITACS and to expand this 
GMP training internship at various sites across Canada. The CanPRIME program has been operational for ~18 months, 
in partnership with industry. 
103 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 



 

 
 

 

Figure 5: Biomanufacturing Facilities in Canada 104 

 

 

104 Information provided by Stem Cell Network of Canada 
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As such, Canada has a sufficient number of GMP facilities to support the phase 1 and phase 2 clinical trials 
activity of the industry in Canada, but has insufficient capacity for phase 3 trials and commercial-scale 
manufacturing to support the growing regenerative medicine sector.105 The availability of GMP facilities is 
important, in supporting Canadian companies and ensuring a robust domestic supply chain, and by attracting 
international companies.106  

The regenerative medicine sector in Canada is facing a human resources gap for expertise in various clinical 
translation and commercialization roles, including GMP manufacturing and quality control and assurance 
roles. Currently, there is a lack of formal GMP training programs in Canada. Instead, GMP training of 
technicians is mainly vocational and provided at industrial facilities, a process that can take nine to 12 months.  

Since cell manufacturing is very specialized and unique skills sets are required for each individual GMP 
facility, experts suggest that a university or college program should be designed with internships, to give 
students experience in industrial cell manufacturing, and in partnership with industry. CellCAN is working 
together with academic and industry leaders in Canada and Catapult in the UK to develop curriculum for a 
program that includes an apprenticeship.  

Addressing supply-side barriers to regenerative medicine commercialization 
Overall, the regenerative medicine sector is still nascent and its size and level of growth have made certain 
commercialization and manufacturing hurdles a challenge.107 Significant discoveries and intensive commercial 
investment have led to only a small number of approved products, some of which have under-performed or 
been withdrawn.108 Supply-side challenges (i.e., barriers to innovators) must be addressed, both globally and 
in Canada, in order to achieve success in commercializing regenerative medicine products, including 
improving collaboration, securing strong financing, establishing clear and consistent intellectual property 
protection systems, and increasing manufacturing capabilities.109 Demand-side challenges, including those 
addressed through regulatory policy and reimbursement, will be addressed in the next section.  

Collaboration 
The global dispersion of regenerative medicine has been an advantage for generating research, but may not 
yet have translated into commercial activities across all therapeutic areas. Yet, projections of future research 
make it clear that discoveries of applications outside of cancer will lead to wider benefits for patients in the 
next 10 years (Figure 5). Collaboration across institutions, disciplines, geographical regions, and stages of the 
value chain is critical for successful knowledge translation and commercialization.110 There is a need to 

 

105 Decision Resources Group, “Future Competitiveness of the Canadian Regenerative Medicine and Stem Cell 
Industry.” 
106 Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
107 Banda, Tait, and Mittra, “Regenerative Medicine as a Disruptive Technology: Implications for Manufacturing & 
Clinical Adoption”; Harrison, Gracias, and Mitchell, “Translating Regenerative Medicine Science into Clinical Practice: 
The Local to Global Pivot.” 
108 Banda, Tait, and Mittra, “Regenerative Medicine as a Disruptive Technology: Implications for Manufacturing & 
Clinical Adoption.” 
109 MTP Connect, “Regenerative Medicine: Opportunities For Australia”; Harrison, Gracias, and Mitchell, “Translating 
Regenerative Medicine Science into Clinical Practice: The Local to Global Pivot.” 
110 Ronfard et al., “Evaluating the Past, Present, and Future of Regenerative Medicine: A Global View”; Harrison, 
Gracias, and Mitchell, “Translating Regenerative Medicine Science into Clinical Practice: The Local to Global Pivot”; 
Bubela and Hik, “The Regenerative Medicine and Stem Cell Sector in Canada (Confidential Draft).” 
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integrate regenerative medicine projects that have near-term commercial potential and span several 
institutions, often in multiple jurisdictions.111  

The emergence of several regenerative medicine hubs, notably the UK Golden Triangle (London, Cambridge, 
Oxford), the San Francisco Bay Area, and Boston-Cambridge have created ecosystems of specialized human 
capital and venture funding to support translation of discoveries from lab to market. However, the 
regenerative medicine sector spans many other regions, including Canada, Australia, Germany, Israel, Japan, 
and other areas of the US, and integrating advances across these various jurisdictions is often necessary for 
bringing discoveries to the market. Recent years have seen an acceleration of mergers and acquisitions in the 
sector, yet despite these successes, commercial support ecosystems continue to experience difficulties 
integrating across international regions.112  

A global network of regional hubs, where expertise in various academic and economic disciplines converge, 
can expedite the development and commercialization of regenerative medicine therapies for the global 
economic market.113 Collaborative partnerships across various European countries have been successful in 
bridging academic and corporate cultures through innovation entrepreneurship.114 The collaborative culture 
of the Canadian regenerative medicine community was identified as one of Canada’s key strengths at a 
workshop in 2017.3  

 

111 Harrison, Gracias, and Mitchell, “Translating Regenerative Medicine Science into Clinical Practice: The Local to 
Global Pivot.” 
112 Harrison, Gracias, and Mitchell. 
113 Ronfard et al., “Evaluating the Past, Present, and Future of Regenerative Medicine: A Global View.” 
114 Ronfard et al. 
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Figure 5: Number of cumulative treated patients by disease group, 2018–2030.115 

 

Financing 
Financial gaps have been another inherent challenge of commercialization efforts, particularly since exploring 
the potential of new therapies requires large amounts of funding over long and uncertain time frames. Many 
investors are reluctant to engage in this sector due to uncertainties related to clinical efficacy, intellectual 
property, and untested regulatory pathways. However, recent studies show those investors are gaining 
confidence in projecting market size, regulatory paths and reimbursement rates, resulting in substantial 
growth in the value and frequency of acquisitions.116 

Although market support is increasing, public funding is crucial for early-stage research, including 
translational research and early clinical trial activity, as it can support scientific advances to the point where 
the degree of risk is acceptable to private organizations.117 Government-supported agencies and networks, 
such as CCRM in Ontario and Cell and Gene Therapy Catapult in the UK, that partner with private sector 

 

115 Quinn et al., “Estimating the Clinical Pipeline of Cell and Gene Therapies and Their Potential Economic Impact on 
the US Healthcare System.” 
116 Harrison, Gracias, and Mitchell, “Translating Regenerative Medicine Science into Clinical Practice: The Local to 
Global Pivot.” 
117 Harrison, Gracias, and Mitchell. 
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entities, are key to building supporting innovation ecosystems and championing regenerative medicine 
research in their local jurisdictions. However, there is risk that government-supported efforts focus their 
funding to support only domestic initiatives, resulting in scattered ventures across the world without the 
coordination needed for successful commercialization.118 

Intellectual property 
Protecting inventions through patents has long been viewed as essential for promoting health care 
innovation.119 However, the effectiveness of patents in regenerative medicine has been subject to debate. Due 
to the length of time needed to secure market authorization, the patent term is very short, creating extreme 
pressure on inventors to recover the costs of product development and reward investors in brief time 
frames.120 

The lack of consistency and transparency in the patent process has been an additional hurdle.121 Protocols for 
combining intellectual property across institutions are essential for fostering a collaborative environment. The 
need for clarity in filing patent applications is underscored in the example of the CRISPR technology, where a 
dispute between institutions on patent rights led to uncertainty in the market and slowed its commercial use. 
The World Trade Organization has developed an international agreement, Trade-Related Aspects of 
Intellectual Property Rights, which establishes intellectual property standards and addresses issues such as 
enforcement and dispute settlement for its member states. Despite this effort for standardization, the global 
scale of research in regenerative medicine means that commercialization efforts must engage with other 
intellectual property regimes. The patent processes of some countries, such as the US and Japan, are 
characterized by important distinctions, raising contractual challenges for the integration of technologies 
across countries.122  

There is also growing recognition of the need for open science policies, or policies intended to recognize the 
output of scientific discoveries as mandated public goods. While at first seen as in direct conflict with policies 
intended to support commercialization objectives, they are also currently being promoted in advanced areas 
of research such as genomics, and as a means to foster necessary knowledge sharing across countries and 
communities as a means to accelerate the sector.123  

Manufacturing 
There is a growing need for robust manufacturing systems to enable widespread adoption of regenerative 
medicine therapies. Currently, insufficient manufacturing facilities, high manufacturing costs, quality issues, 
and logistics hinder the delivery of regenerative medicine therapies to patients. Box 3 highlights 
manufacturing aspects that are in most critical need for improvement.124  

 

118 Harrison, Gracias, and Mitchell. 
119 Harrison, Gracias, and Mitchell. 
120 Cossu et al., “Lancet Commission: Stem Cells and Regenerative Medicine.” 
121 Harrison, Gracias, and Mitchell, “Translating Regenerative Medicine Science into Clinical Practice: The Local to 
Global Pivot.” 
122 Harrison, Gracias, and Mitchell. 
123 Timothy Caulfield, Shawn HE Harmon, and Yann Joly, “Open Science versus Commercialization: A Modern 
Research Conflict?,” Genome Medicine 4, no. 2 (February 27, 2012): 17, https://doi.org/10.1186/gm316. 
124 Joshua G. Hunsberger, Thomas Shupe, and Anthony Atala, “An Industry‐driven Roadmap for Manufacturing in 
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Sufficient capacity of suitable facilities for commercial-scale manufacturing is a significant barrier in scaling 
regenerative medicine activities. Due to the early stage of this industry, manufacturers face significant risk and 
may be hesitant to invest in building manufacturing capacity. For instance, the type of facilities needed and 
the scale to which a given product will be manufactured may not currently be known.125 In the UK, 
government and research bodies have made funding available to further research in manufacturing processes 
and technology to address this issue. For instance, the Centre for Innovative Manufacturing in Regenerative 
Medicine, established by the Engineering and Physical Sciences Research Council, is working to develop cost-
effective approaches for bringing regenerative medicine to market. In the Canadian context, government 
funding will be necessary to support developing manufacturing technologies, since few other institutions can 
bear the risk of failure. Investments from the public purse may pave the way for greater investment from the 
private sector in the future.126  

Moving innovations from clinical trials to manufacturing products on a scale that will contain costs remains a 
significant challenge.127 At present, it is difficult to achieve cost-effective products due to the lack of efficient 
and quality-controlled manufacturing processes.128 To reduce costs, therapies should be developed with 
standardization in mind, whenever possible.129 Customized products have higher production costs due to 
smaller scale production and potential need for companion diagnostics to inform product customization.  

The development and use of automated manufacturing techniques, supported by lower skilled workers, will 
also be important in managing production costs.4 Cossu et al. emphasize that understanding whether and how 
regenerative medicine therapies can be produced at scale is a critical factor in determining whether 
“regenerative medicine moves from a boutique, expensive cottage industry to mass production that can take 
advantage of economies of scale.”130  

Similarly, advances in automation and use of technologies such as improved biosensors are needed to provide 
 

Regenerative Medicine,” Stem Cells Translational Medicine 7, no. 8 (2018): 564–68; Paul Cohen, Joshua G. Hunsberger, and 
Anthony Atala, “Regenerative Medicine Manufacturing—Challenges and Opportunities,” in Principles of Regenerative 
Medicine, ed. Anthony Atala et al. (London: Elsevier, 2019), 1367–76. 
125 Cossu et al., “Lancet Commission: Stem Cells and Regenerative Medicine.” 
126 Cossu et al. 
127 Banda, Tait, and Mittra, “Regenerative Medicine as a Disruptive Technology: Implications for Manufacturing & 
Clinical Adoption.” 
128 Cohen, Hunsberger, and Atala, “Regenerative Medicine Manufacturing—Challenges and Opportunities.” 
129 Cossu et al., “Lancet Commission: Stem Cells and Regenerative Medicine.” 
130 Cossu et al. 

Box 3: Challenges of manufacturing regenerative medicine 

• Need for scale-up 
• High per-product costs associated with manufacturing  
• Lack of automated processes 
• Lack of closed and modular systems 
• Lack of manufacturing standards and standardization of protocols and procedures 
• Lack of coordination and consolidation within the manufacturing space 
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product consistency and quality control.131 At a recent industry consortium, industry leaders identified the 
goal of developing an automated, modular system that would manage all aspects of the manufacturing 
process, from processing tissue samples to validating the final product. Such an automated platform would 
not only enable scale-up, but also provide reproducible and reliable manufacturing.  

In addition, new quality assurance strategies are needed, since the current use of sacrificial construct materials 
diverts resources from the creation of therapeutic products and may not accurately reflect product quality. 
There is a need for in-process quality assessment tools, such as biosensor arrays and in vivo imaging.132  

Lack of global standards and standardization has complicated the manufacturing of regenerative medicine 
therapies and has slowed their transition from lab to clinic. Measurements used to standardize the production 
of pharmaceuticals may be insufficient for regenerative medicine treatments. The US-based National Institute 
of Standards and Technology has recently developed measurement infrastructure for regenerative medicine, 
while organizations such as Additive Manufacturing Technology Standards (ASTM) International and the 
International Organization for Standardization (ISO) have been developing standards for regenerative 
medicine products and quality management systems.133 The availability of standards and standardized 
protocols and procedures is needed to decrease product variability, thereby improving quality and efficiency 
and reducing cost.134  

In addition to manufacturing facilities, there are additional opportunities through efforts to qualify and 
validate ancillary materials for the current GMP of cell therapy products. These activities can range from 
simple to extremely complex and can greatly benefit from early discussion between translational medicine 
researchers with manufacturers, as the degree of technical and compliance complexity in the reagents can be 
evaluated earlier in the process.  

In the US, there are easily accessible channels and partnerships in place for researchers and ancillary material 
manufacturers to engage in these types of initial discussions. Canada would benefit from setting up such a 
collaborative structure. STEMCELL is Canada’s largest manufacturer of products for the life sciences, 
including ancillary materials, and could help build such consortia or partnerships to drive these discussions. 

Finally, logistical challenges of manufacturing regenerative medicine therapies must be addressed, including 
the storage and delivery of therapies. Currently, cells are stored through cryopreservation, a costly and 
unreliable method that requires large equipment and induces stress to cells in freezing and thawing cycles.135 
(Note: A Canadian company, PanTHERA CryoSolutions, has recently developed a technology to address 
“freezer burn” of cells).  

Research is under way to develop cell stabilization media for long-term preservation of cells. Issues related to 
storage of living products can also be addressed through moving production to the point of care. 
Manufacturing therapies in small, self-sufficient, mobile processing stations at a treating hospital could reduce 

 

131 Cohen, Hunsberger, and Atala, “Regenerative Medicine Manufacturing—Challenges and Opportunities.” 
132 Hunsberger, Shupe, and Atala, “An Industry‐driven Roadmap for Manufacturing in Regenerative Medicine.” 
133 Cohen, Hunsberger, and Atala, “Regenerative Medicine Manufacturing—Challenges and Opportunities.” 
134 Hunsberger, Shupe, and Atala, “An Industry‐driven Roadmap for Manufacturing in Regenerative Medicine.” 
135 Hunsberger, Shupe, and Atala; Cohen, Hunsberger, and Atala, “Regenerative Medicine Manufacturing—Challenges 
and Opportunities.” 
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the time frame from tissue harvest to product implantation and eliminate the need for product storage and 
transportation.136 

Health and health care policy 
Regulation of new products 
The state of regulation of cell and gene therapies across countries has slowly evolved in a similar way across 
developed jurisdictions.137 Many regulators, such as Health Canada and the US FDA, have incorporated the 
evaluation of these products into already developed legal and regulatory platforms (e.g., such as the Canadian 
Food and Drugs Act, the Food and Drugs Regulations, and the Medical Devices Regulations) and are consistent 
with the use of risk-based categories of regulation and following past experiences with biological products.138 
Some countries have either just started developing a regulatory framework for these products or have yet to 
start.  

Principle differences between countries relate to the amount of additional guidance available for manufacturers. 
To address concerns about consistency across jurisdictions, the International Pharmaceutical Regulators Forum 
(now the International Pharmaceutical Regulators Programme) established the Cell Therapy Working Group(s) 
(CTWG) in 2013 with a mandate for information sharing, identification of topics for convergence and as a 
vehicle for sharing with other standards groups (e.g., International Conference on Harmonization, Pan 
American Network for Drug Regulatory Harmonization, Asia-Pacific Economic Cooperation forum).139  

In the US, the FDA similarly called for better coordination in 2014.140 This led to the development of the 
Standards Coordinating Body for Gene, Cell and Regenerative Medicines and Cell-based Drug Discovery 
(SCB), a private-public sector partnership established by regenerative medicine stakeholders and industry, 
including the ARM, to coordinate the development of standards for regenerative medicine therapies.141  

In 2016, the US National Institute of Standards and Technology Advanced Therapies Laboratory Programs 
created a memorandum of understanding with the SCB to jointly coordinate and contribute to the 
development of standards for accelerating research and development and the clinical translation of 
regenerative medicine and advanced therapies.142  

Coordination of contributions to the development of regulatory standards in Canada has been identified as a 
key activity by CellCAN and its 13 network affiliates and 25 partner organizations. Since 2014, Health 
Canada’s Biologics and Genetic Therapies Directorate (BGTD) has hosted regular bilateral meetings with 

 

136 Hunsberger, Shupe, and Atala, “An Industry‐driven Roadmap for Manufacturing in Regenerative Medicine.” 
137 Jolene Chisholm, Crystal Ruff, and Sowmya Viswanathan, “Current State of Health Canada Regulation for Cellular 
and Gene Therapy Products: Potential Cures on the Horizon,” Cytotherapy, 2019. 
138 “The Status of Regulatory Framework For Cell And Gene Therapies,” accessed May 6, 2020, 
https://www.cellandgene.com/doc/the-status-of-regulatory-framework-for-cell-and-gene-therapies-0001. 
139 “IPRP – International Pharmaceutical Regulators Programme,” accessed May 6, 2020, 
http://www.iprp.global/working-group/cell-therapy. 
140 “The Status of Regulatory Framework For Cell And Gene Therapies.” 
141 “Standards Coordinating Body,” Standards Coordinating Body, accessed May 6, 2020, 
https://www.standardscoordinatingbody.org. 
142 tara.eskandari@nist.gov, “Public-Private Partnership to Develop Standards for Regenerative Medicine,” text, NIST, 
February 13, 2018, https://www.nist.gov/news-events/news/2018/02/public-private-partnership-develop-standards-
regenerative-medicine. 
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national stakeholder organizations including a Cell Therapy Stakeholder Group along with SCN and others.143 
Health Canada’s BGTD has also released additional guidance and position papers, such as the recently 
released position on the use and regulation of autologous cell therapies.144 

In October 2018, the CTWG published a reflection paper, titled General Principles to Address the Nature and 
Duration of Follow-up for Subjects of Clinical Trials Using Cell Therapy Products and with a focus on 
managing unique and yet unknown risks that may result from the use of these advanced therapeutics.145 

Early access and risk mitigation 
While developing additional standards and guidance is required, there are also concerns that the additional 
bureaucratic hurdles faced by regenerative medicine and cell therapy researchers and manufacturers will create 
a substantive barrier to market access and hence, opportunities for health and commercialization. Reflecting 
the Heartland Institute’s 2012 market-based solution to allow patients early access146, Japan passed legislation 
that liberalized its process for approving regenerative medicine in 2013. The scheme provides a fast-track 
(conditional marketing approval) for patients requiring regenerative medicine interventions based on small 
proof of concept trials while continuing to gather data on efficacy for a period of up to seven years. 

Canada is exploring a similar approach, with an initiative plan to modernize its current regulatory frameworks 
called the Regulatory Review of Drugs and Devices (R2D2), which began with the 2017 budget.147 As an 
initial step, Health Canada has identified some necessary amendments to the Canadian Food and Drugs Act. 
The proposed amendments are intended to improve safety and enable innovation, through the following 
measures: 

• The ability to classify products that blur the lines of product categories as a food, drug, cosmetic or 
device. 

• Provide oversight over the conduct of clinical trials for drugs, devices, and foods for special dietary 
purposes throughout the whole life cycle of the trial. 

• Introduce a market pathway for novel advanced therapeutic products through the use of regulatory 
“sandboxes.” 148 

 
Activities under R2D2 are framed around working with health partners (including HTA bodies and international 
regulators), in building review capacity, streamlining Health Canada processes and policies, creating new review 
pathways, and enhancing use of real-world evidence to support regulatory decision-making. 

 

143 “CellCAN > Main Menu > Regulatory > Health Canada Working Group,” CellCAN, accessed May 6, 2020, 
//www.cellcan.com/en/. 
144 Health Canada, “Health Canada Policy Position Paper – Autologous Cell Therapy Products,” guidance, aem, January 
17, 2020, https://www.canada.ca/en/health-canada/services/drugs-health-products/biologics-radiopharmaceuticals-
genetic-therapies/applications-submissions/guidance-documents/cell-therapy-policy.html. 
145 “IPRP_CTWG_ReflectionPaper_2018_1017.Pdf,” accessed May 6, 2020, 
https://admin.iprp.global/sites/default/files/2018-12/IPRP_CTWG_ReflectionPaper_2018_1017.pdf. 
146 “Free to Choose Medicine | Heartland Institute,” accessed May 6, 2020, https://www.heartland.org/Center-Health-
Care/free-to-choose-medicine/index.html. 
147 Health Canada, “Improving the Regulatory Review of Drugs and Devices,” regulations, aem, October 20, 2017, 
https://www.canada.ca/en/health-canada/corporate/transparency/regulatory-transparency-and-openness/improving-
review-drugs-devices.html. 
148 Ibid. 
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In 2019, Health Canada proceeded with proposals for improvements to clinical trials and creating pathways 
for advanced therapies built on the R2D2 framework for modernization.149 
 

Figure 6: Overview of the Canadian regulatory framework150 

 

 

Reimbursement and health technology assessment 
Another recognized barrier to market entry is payer decisions to invest in new products, increasingly tied to 
formal processes of HTA in Canada and internationally. HTA has become a standard policy tool for 
informing decision-makers who must manage the entry and use of pharmaceuticals, medical devices, and 
other technologies (including complex interventions) within health systems, for example, through 
reimbursement and pricing.151 These processes typically examine evidence of clinical, economic, and other 
policy relevant metrics of impact of new and existing interventions relative to currently funded treatments. 

In the UK, where HTA is well-established through the National Institute of Health and Care Excellence 
(NICE), an exploratory mock assessment using a chimeric antigen receptor (CAR) T-cell therapy for acute 
lymphoblastic leukemia as an example, was conducted in 2017.152  

The HTA body concluded that their current HTA approach was fit for purpose although properly characterizing 
 

149 Ibid. 
150 Chisholm, Ruff, and Viswanathan, “Current State of Health Canada Regulation for Cellular and Gene Therapy 
Products: Potential Cures on the Horizon.” 
151 Finn Børlum Kristensen et al., “Identifying the Need for Good Practices in Health Technology Assessment: 
Summary of the ISPOR HTA Council Working Group Report on Good Practices in HTA,” Value in Health: The Journal 
of the International Society for Pharmacoeconomics and Outcomes Research 22, no. 1 (2019): 13–20, 
https://doi.org/10.1016/j.jval.2018.08.010. 
152 Robert Hettle et al., “The Assessment and Appraisal of Regenerative Medicines and Cell Therapy Products: An 
Exploration of Methods for Review, Economic Evaluation and Appraisal,” Health Technology Assessment (Winchester, 
England) 21, no. 7 (2017): 1–204, https://doi.org/10.3310/hta21070. 
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the substantial amount of uncertainty created by short-term trials intended to establish long-term cures was 
highlighted as a key issue. The report also concluded that, “limiting the exposure of the NHS to high upfront 
costs and loss associated with a wrong decision” through product-listing or managed-entry agreements 
(MEAs, see below) was a crucial starting point.153 These can have significant implications for the returns on 
investments in stem cell and regenerative medicine technologies that will need to be factored into 
commercialization strategies for Canada. 

In Canada, HTA is predominantly a function of the Canadian Agency for Drugs and Technologies in Health 
(CADTH), which evaluates new therapies for all provinces and territories with the exception of Ontario and 
Quebec, which host their own HTA functions (through Health Quality Ontario and L’Institut national 
d’excellence en santé et en services sociaux [INESSS], respectively). CADTH developed a process for the 
evaluation of advanced therapeutics in 2018154, and has since issued recommendations for two separate CAR 
T-cell therapies (axicabtagene ciloleucel and tisagenlecleucel).  

In both assessments, CADTH recognized the potential for significant clinical benefit but also highlighted the 
uncertainty from short-term data.155 Also highlighted was the limited capacity to deliver advanced therapies 
across all jurisdictions and the need for inter-provincial agreements to create an equitable playing field for 
patients in Canada. 156  

In Quebec, members of INESSS similarly recognized the therapeutic value of tisagenlecleucel, highlighting its 
potential therapeutic benefit but expressed concerns about uncertainty about long-term outcomes and the 
potential for inequity of access.157 INESSS also called attention to concerns about “the handling of cells, the 
ownership of the biological material, the cross-border transport of the cells, the quality assurance processes 
and the prioritization of orders in a context where a single facility serves the needs of all of North America.”  

INESSS also reinforced the need to adopt an advanced therapeutic in order to solidify Quebec’s expertise in 
the field. Unlike the CADTH process, this latter recommendation from INESSS reinforces a commitment to 
consider innovation policy when making health care decisions. 

Addressing demand-side barriers to regenerative medicine commercialization 
In creating these recommendations, both Canadian and UK HTA bodies also explicitly recognized the 
potential for societal harm that expensive therapies with uncertain impact may represent. That is, investments 
into therapies that deliver less health benefit relative to their costs represent lost opportunities for health (i.e., 

 

153 Hettle et al. 
154 “CADTH_Gene_Process.Pdf,” accessed May 6, 2020, 
https://www.cadth.ca/sites/default/files/cdr/process/CADTH_Gene_Process.pdf. 
155 “Axicabtagene Ciloleucel for Adults With Relapsed or Refractory Large B-Cell Lymphoma,” CADTH.ca, October 25, 
2018, https://cadth.ca/axicabtagene-ciloleucel-adults-relapsed-or-refractory-large-b-cell-lymphoma; “Tisagenlecleucel 
(Kymriah) for Pediatric Acute Lymphoblastic Leukemia and Diffuse Large B-Cell Lymphoma,” CADTH.ca, July 9, 
2018, https://cadth.ca/tisagenlecleucel-kymriah-pediatric-acute-lymphoblastic-leukemia-and-diffuse-large-b-cell-
lymphoma. 
156 “Axicabtagene Ciloleucel for Adults With Relapsed or Refractory Large B-Cell Lymphoma”; “Tisagenlecleucel 
(Kymriah) for Pediatric Acute Lymphoblastic Leukemia and Diffuse Large B-Cell Lymphoma.” 
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opportunity costs).  

To mitigate this significant barrier to market entry posed by expensive new products, payers have increasingly 
turned toward the use of product-listing agreements called managed-entry agreements (MEAs), including 
price volume of in some cased outcomes-based managed access agreements (OBMAA’s) to limit the 
exposure to financial risk and loss associated with uncertain decisions.158  

In Canada, as with other major international markets, the use of MEAs has become commonplace through 
the Council of Federation-run pan-Canadian Pharmaceutical Alliance.159 MEAs are explicit agreements 
between manufacturers and health care system payers to address uncertainty about long-term performance or 
define what populations might be most appropriate. MEAs can also be used as a vehicle to address 
uncertainty about future budget impact. In many cases, agreements are fashioned to address multiple payer 
concerns (e.g., performance, appropriateness, and budget impact).  

As they are typically held in strict confidence, details regarding specific agreements are not publicly available. 
However, agreements have been characterized as either outcome-based or finance-based, ranging from simply 
detailing a confidential reduced price (or rebate) to more sophisticated performance agreements, where 
payment and level of payment is based on results.160 

Both INESSS and CADTH recommendations call attention to the potential features of future arrangements, 
including price reductions to address the economic burden of treatment, the need for specific patient 
selection criteria to create more certainty about benefits and spending, and the need for re-assessment based 
on clear and specified performance criteria and prospective collection of data.  

A recent simulation of different approaches indicated that “outcomes-based payments linked to additional 
evidence collection can produce financial equivalence” between a one-off treatment when compared to 
chronic treatment.161  

Other novel financing approaches for new and expensive therapies have been proposed and include: 

• Annuity: Individual annuity that converts a one-time upfront high cost to multi-period payments.162 

 

158 Josh J. Carlson et al., “Linking Payment to Health Outcomes: A Taxonomy and Examination of Performance-Based 
Reimbursement Schemes between Healthcare Payers and Manufacturers,” Health Policy (Amsterdam, Netherlands) 96, no. 3 
(August 2010): 179–90, https://doi.org/10.1016/j.healthpol.2010.02.005. 
159 “Home Page | PCPA,” accessed May 6, 2020, https://www.pcpacanada.ca/; Don Husereau et al., “Evolution of 
Drug Reimbursement in Canada: The Pan-Canadian Pharmaceutical Alliance for New Drugs,” Value in Health: The 
Journal of the International Society for Pharmacoeconomics and Outcomes Research 17, no. 8 (December 2014): 888–94, 
https://doi.org/10.1016/j.jval.2014.08.2673. 
160 Carlson et al., “Linking Payment to Health Outcomes.” 
161 Adrian Towse and Elisabeth Fenwick, “Uncertainty and Cures: Discontinuation, Irreversibility, and Outcomes-Based 
Payments: What Is Different About a One-Off Treatment?,” Value in Health 22, no. 6 (June 1, 2019): 677–83, 
https://doi.org/10.1016/j.jval.2019.03.013. 
162 Adrian Towse and Elisabeth Fenwick, “Uncertainty and Cures: Discontinuation, Irreversibility, and Outcomes-Based 
Payments: What Is Different About a One-Off Treatment?,” Value in Health 22, no. 6 (June 1, 2019): 677–83, 
https://doi.org/10.1016/j.jval.2019.03.013. 
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• Performance-based annuity: An annuity payment that is contingent upon performance (i.e., efficacy, 
durability, safety, etc.).163,164 

• Risk-pooling: Pool risks across jurisdictions using reinsurance or region-level bonding.165 

Experiences in the UK, Canada and surveys of US payers appear to confirm that current approaches to 
managing new and expensive technologies (HTA and MEAs) are considered largely fit for purpose.166 There is 
still ongoing work in Canada and the UK to explore better ways to introduce very high-priced medicines and 
cures. In Canada, the provincial/territorial Health Ministers established the Expensive Drugs for Rare 
Diseases Working Group to explore and develop strategies to improve the management of rare disease drug 
therapies with evidence-based approaches and a variety of risk based agreements and collection of real-world 
data.167  

What may need to change in an era of regenerative medicine with high upfront costs are approaches to 
financing and agreements with payers. Barriers to market entry posed by regulators and HTA bodies appear 
to be best mitigated by prospective data collection strategies coupled with realistic notions about price given 
uncertainty and alternative payment models.168  

  

 

163 Richard Edlin et al., “Sharing Risk between Payer and Provider by Leasing Health Technologies: An Affordable and 
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Durable Gene Therapies?,” Value in Health 22, no. 6 (June 1, 2019): 642–47, https://doi.org/10.1016/j.jval.2018.12.004. 
165 Inke Mathauer, Priyanka Saksena, and Joe Kutzin, “Pooling Arrangements in Health Financing Systems: A Proposed 
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5. Stem cell research and regenerative medicine, 2020–2035 
 
Key themes 
A series of semi-structured interviews using an interview guide were conducted to complement the previous 
section’s findings from the literature. The interview guide and list of key informants is provided in Appendix 
A. Semi-structured interviews with key informants revealed the following critical factors and conditions as 
necessary for furthering growth and advancement in the field of regenerative medicine and stem cell research 
over the next decade and beyond. 

Definitions of stem cell science and regenerative medicine  
A common theme from participants was the changing nature of the stem cell and regenerative medicine 
landscape. This has arisen in part, due to new discoveries in underlying biology since the original work by Till 
and McCulloch. 169 But it has also arisen due to a focus on newly emerging scientific and commercial 
applications, such as CAR T-cell therapy. Interviewees pointed out that underlying applications for 
regenerative medicine have expanded beyond stem cells with the emergence of gene therapies, advanced 
biomaterials and (non-stem) cell-based therapies; similarly stem cell science may go beyond regenerative 
applications and include new anti-infective and anti-cancer technologies, as well as those for inflammatory 
disease.  

Many saw distinctions between stem cell and non-stem cell applications as arbitrary from a discovery and 
translational research perspective. Instead, they saw the core defining principle of innovation in this realm as 
a departure from modifying human biology at the levels of molecules and proteins (i.e., drugs and 
biotherapeutic proteins) and toward innovation that exploit our emerging understanding of biology at the 
cellular level. What one interviewee called “biologic circuitry.” There was also general consensus that these 
evolving definitions may create additional complexity and confusion for innovation policy decision-makers 
and those engaged in financing and collaborating in this area. This necessitates clear definitions and education 
for all of those involved. One observer pointed out that even the same class of therapeutics (i.e., cell and gene 
therapy) is currently known by a number of names (such as, advanced medicinal product, advanced 
therapeutic product, and advanced therapeutic medicinal product). 

Despite the potential for confusion, many also observed that discovering and commercializing new cell and 
cell-based therapies were viewed as having the same underlying needs for infrastructure, such as 
biomanufacturing facilities with US, European, and Canadian GMP standards. They also saw to narrow a 
focus or artificial division (Integration of the Canadian approach) as counterproductive to strategic 
investments in innovation. New therapies in the future could be stem cell based or be a cross-application 
from stem cell science without the direct use of stem cells. They could also solve important problems, like 
acute infection, that are not degenerative in nature. 

 

 

169 McCulloch, E. A.; Till, J. E. (July 1960). "The Radiation Sensitivity of Normal Mouse Bone Marrow Cells, Determined by 
Quantitative Marrow Transplantation into Irradiated Mice". Radiation Research. 13 (1): 115. doi:10.2307/3570877 

https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.2307%2F3570877


48  | P a g e 

 

 
 

 

Integration of the Canadian approach 
A second theme stemming from the interviews is the need for increased coordination and an overarching 
vision for investments in advanced biotechnology (tissue engineering, gene therapy, gene editing, cell 
therapy). Strategic coordination among provincial initiatives, national networks and trainers, manufacturing 
organizations, and those with a focus on commercialization and investment would be of benefit, and is 
necessary for successfully building a globally competitive regenerative medicine sector. It is worth noting, that 
while some saw specialization by region (for example, diabetes in Edmonton and Vancouver) as an 
advantage, others saw it as a distinct disadvantage, as many different heavily vested groups compete for 
smaller scale resources locally, forgoing opportunities to create a system accessible to all, at scale. Interviewees 
believed while some level of healthy competition among the research and manufacturing community is good 
for innovation, they also felt the time is right for the current approach to evolve. 

Through more strategic coordination, many felt that funding for needed large-scale strategic activities and 
investments such as manufacturing (see, “manufacturing and scale” below) could be achieved. One example 
cited was investment in the California Institute for Regenerative Medicine (CIRM, promoted as “California’s 
Stem Cell Agency”170), which at first provided a 10-year, US$3 billion funding agreement (financed from a 
public bond) to create more awareness of stem cell science and nudge scientists into stem cell research. In 
2014, the program was then re-evaluated with the California government deciding on a complete overhaul — 
CIRM 2.0 was subsequently refunded for US$5 billion, with a renewed commitment to clinical trials, 
commercialization, and biomanufacturing. 

A similarly cited example was the UK Cell and Gene Therapy Catapult (Catapult) initiative.171 Before 
Catapult, the UK funded separate groups with different commercialization mandates, governance structures, 
and no real way to scale-up valuable innovation through strategic investments in large-scale manufacturing 
and distribution — a prerequisite for clinical trial activity, commercialization, providing advanced therapeutics 
to patients and attracting investment. Catapult’s £70M (CAN$125 million) investment in a large-scale GMP 
facility was seen as instrumental in creating over 70 companies and 3,000 jobs in the UK.172 

While Canada has some capacity for biomanufacturing currently, interviewees felt strongly that it still lacks 
the commercial-scale manufacturing capacity to support the growing regenerative medicine industry (see, 
“manufacturing and scale” below). A more recent Expert Panel report on Somatic Gene Therapies in Canada 
similarly observed, “that manufacturing capacity is an area of strength for Canada, but could benefit from 
increased coordination among actors… Doing so could lay a path toward commercial-scale manufacture, 
providing reliable viral vector supply for the development and clinical use of gene therapies.”173 

Beyond manufacturing, integrated investments in Canada may also provide common platforms for data 
sharing and integration, standards, and a shared notion of what innovation is valuable. A major focus of the 
UK Catapult initiative was co-developing with the UK health system, standards for a business case for new 

 

170 “California’s Stem Cell Agency | California Institute for Regenerative Medicine,” accessed May 6, 2020, 
https://www.cirm.ca.gov/. 
171 Catapult Cell and Gene Therapy, “UK Cell and Gene Therapy Skills Demand Report 2019.” 
172 “Cell and Gene Therapy Catapult Impact,” accessed May 6, 2020, https://ct.catapult.org.uk/our-impact. 
173 "From Research to Reality” Canadian Council of Academies, https://cca-reports.ca/wp-
content/uploads/2019/08/Report-From-Research-to-Reality-EN.pdf 
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commercialized applications. This headroom analysis and standard approach to value assessment created clear 
industry targets and facilitated the ultimate evaluation and financing of cell and gene therapy innovation. As a 
unified voice, Catapult was able to avoid multiple conversations with multiple decision-makers and no clear 
way forward. This in turn helped companies with portfolio management and clinical trial design. 

This recognition of increased opportunities for a more unified Canadian approach, ultimately, was seen as a 
key to increasing opportunities for large-scale international collaboration. While international partnerships 
may still occur with the myriad of funded research initiatives and existing commercial efforts, a larger unified 
approach may make it easier for foreign companies and research organizations to benefit from the Canada 
advantage — which today includes a less complicated federal regulatory structure, educational/institutional 
strength, and a more unified approach to delivering and financing health care. A unified approach also allows 
for a more standardized vision that helps investors unravel questions regarding the state of scientific 
discovery and the pathway to market access. 

Manufacturing and scale 

Strategic investment in biomanufacturing was mentioned by almost all interviewees as a critical factor in 
Canada’s future. While some acknowledged that small-scale, point-of-care manufacturing may be a long-term 
goal, there was recognition this was much more difficult to achieve. In the immediate term, creating capacity 
for large-scale GMP manufacturing serves a number of purposes including phase 3 clinical trial support and 
commercial-level manufacturing, which is in turn attractive for commercial entities and future investors, as 
well as providing a venue for training and infrastructure for ensuring a future domestic supply chain of 
advanced therapeutics. One interviewee noted the SARS-CoV-2 era has likely created renewed awareness for 
having the capacity for “health care pipelines that are endogenously produced,” that is, domestic access to the 
production of future life-saving therapies. Another observed, domestic capacity could provide “an alternative 
approach to reimbursing pharma and business” for future therapies. 

Many saw Canada’s investment in CCRM as a better approach to translational research and 
commercialization efforts in Canada than the UK approach.  While both CCRM and UK Catapult models 
were seen as viable approaches, some felt the UK model did not allow manufacturers the flexibility to 
develop new tools and innovate biomanufacturing processes. This left some companies with little incentive to 
work with Catapult on innovations in manufacturing. In contrast, the CCRM provides Contract Development 
and Manufacturing Organization (CDMO) services tailored to individual company needs and expertise, and 
with space designed to support both process development (930 m2) and commercial supply (1,860 m2) for cell 
therapies and viral vectors. Another interviewee observed that while the Montreal-based C3i, Center of 
Excellence for Cellular Therapy (CETC) – HMR is a national partner in cell therapy and has expertise to 
support additional RM needs. Others suggested a more nuanced or staged approach than investing straight 
into large-scale manufacturing would be an optimal approach.  
 
Biomanufacturing facilities in Canada include the CCRM Toronto-based CDMP (2,700 m2) , the C3i 
Montreal-based, CECM (3,400 m2), the Ottawa Hospital Biotherapeutics Manufacturing Centre (185 m2), 
Edmonton-based Alberta Cell Therapy Manufacturing facility (930 m2), and the Victoria-based The Conconi 
Family Immunotherapy Lab (111 m2). In contrast the Catapult centre is 7,700 m2, and leading CDMOs in 
other western countries have created plans for facilities with significantly more capacity (5,000 m2 – 10,000 
m2) and in anticipation of a large future pipeline of advanced therapeutic products. 
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Human resource needs 
Many interviewees also mentioned the need for qualified human resources. Many recognized that the current 
growth phase in regenerative medicine means there is likely not enough people to support future recognized 
and unrecognized needs. It was recognized that new jobs in advanced therapeutics, while similar to that in 
pharmaceutical production, still harbour significant differences across the spectrum of commercialization 
activities including manufacturing, regulation, and HTA/market access. While some expressed concern about 
leakage of intellectual capital to the US, others saw this as a reality, seeing a viable future for companies with 
head offices in Canadian cities and additional activities internationally as a reasonable goal. 

While some recognized there is currently no substantive academic training for manufacturing practice, others 
suggested this is not necessarily the sole role of educational institutions. It was recognized by all that a more 
coordinated plan to offer biomanufacturing training is required. Training could be provided through 
academic centres in partnership with institutions and not for profits, and/or through CDMO’s such as C3i, 
CCRM or Therapure as examples. An additional approach would be accelerating industry internships through 
academic institute-based programs. Many recognized the need for more extensive investment in 
manufacturing facilities and other supports for commercialization from which training can take place. Some 
interesting recent developments occurring with accelerated work underway due to COVID-19.174 

Many believed training efforts to date have been fit for purpose but more training is required. Some suggestions 
offered were to improve mentorship training through more industry placement, or direct mentorship and 
partnering with Canadian CEOs. Others suggested exposure to US environments as this could allow for 
accelerated mentorship and suggested internship opportunities with US-based companies or Canadian 
educational subsidies for graduate students at select US institutions. A common theme was that more needs 
to be done to educate earlier. 

The need for qualified personnel to support other functions was also discussed. This includes having 
sufficient regulatory capacity and those advising on regulatory issues, qualified personnel for delivering clinical 
trials including clinician scientists, and qualified personnel to educate investors and decision-makers on critical 
advances and the future value of regenerative medicine. It was widely recognized that there are still divisive 
viewpoints between research scientists and the industrial life sciences sector creating a real need for high-level 
systems integrators, particularly at the leadership level. Several saw the training efforts and accomplishments 
of CellCAN as positive, but requiring further scaling and a better need to integrate with on-the-job private 
sector initiatives. 

Beyond manufacturing, there is also a need to educate burgeoning companies in regard to regulatory and 
market access constraints. There is also a need to educate future investors about the Canadian 
commercialization and market access pathway. Many saw the UK Catapult initiative of providing a value-
based framework for new therapies as positive, particularly as it was co-created with payer/decision-makers 
and offered a clear performance and value target for companies hoping to develop commercialized 
regenerative medicine applications in the UK.  

 

174 Algonquin college partnership in CanPrime Training. https://www.algonquincollege.com/news/2020/11/23/algonquin-college-
proud-partner-in-canprime-training-initiative/ and Biologics Manufacturing Centre – Montreal - https://nrc.canada.ca/en/covid-
19-response-building-infrastructure 

https://www.algonquincollege.com/news/2020/11/23/algonquin-college-proud-partner-in-canprime-training-initiative/
https://www.algonquincollege.com/news/2020/11/23/algonquin-college-proud-partner-in-canprime-training-initiative/
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Expanding commercial opportunities  
Many interviewees commented on work done to date in Canada including the development of small SMEs 
and what more could be done to attract additional investment and sustain commercialized entities in Canada. 
The general perception was that “more could be done” not only through investment in science and research 
but also through revisiting finance policy and tax incentives for SMEs.  

Regulatory reforms were also seen as a positive step in this area, and a step toward real-world evidence and 
Health Canada’s proposed steps toward conditional approval as a valuable advance and highly attractive for 
investment. The example of the RMAT designation by the FDA was pointed out by some as an advance that 
made US investment relatively more attractive.  

One informant summarized it by saying Canada has done “a good job” but now the country needs to invest 
in the “whole package.” Beyond critical investments in basic science and a dedicated research network, future 
needed investment must also include the hallmarks of a robust innovation ecosystem and one that sustains 
made-in-Canada SMEs.  

Suggesting current investments have been successful in developing early successes to phase 1 clinical research, 
another informant summarized it this way: “….investors say, we are not far enough along. We need to 
incubate it longer to get to phase 2/3.” 
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Competitive factors analysis  
Themes and underlying critical factors identified by interviewees were also categorized as political (i.e., 
government-related), economic, social (i.e., population-based) and technological. These are presented in Table 
5. 

Table 5: Emerging themes from discussions of success factors for regenerative medicine in Canada 

 Theme Examples from interviews 

Political  

Need for improved coordination and 
an overarching vision for 
investments in advanced 
biotechnology that considers and 
involves all stakeholders with 
leadership from government and 
national networks and agencies  

“Some prominent organizations in Canada have 
advisors and leadership who still have had little 
experience in commercializing technologies.” 

Economic 

Need for large-scale investments in 
biomanufacturing capacity to 
support a future therapies pipeline 
and commercialization efforts while 
optimizing use of current 
infrastructure 

“We have great science and to keep those 
innovations in Canada, we don’t need 
complicated Intellectual Property (IP) strategies – 
explore other approaches such as manufacturing 
to keep companies in Canada.” 

A “diluted” approach – suboptimal 
funding for needed large-scale 
investment to support 
commercialization 

“We know that the original CIRM fell down 
because they sub-optimally spent. They needed 
to follow it up with CIRM 2.0 which invested in 
infrastructure, distribution channels as well. This 
is a valuable lesson for Canada.” 

Build on current efforts and provide 
support for phase 2 and 3 clinical 
trial programs 

“We need to incubate it longer to get to phase 
2/3.” 

Social  

Need for integration across 
numerous stakeholders including 
scientists, patients, life sciences 
companies, and investors  

“There does need to be a national dialogue, you 
have to have the investment community at the 
table, and you have to have industrial 
partnerships at the table. We need to align 
stakeholder values.” 

Need for further education and 
awareness for scientists, investors, 
patients, and others 

“Canada needs to advertise and make transparent 
our already-established advantages because we 
ARE attractive compared to the US on many 
fronts, including operational costs and tax 
incentives.” 

Technological 
Require broader definitions that 
recognize overlap and changing 
discovery landscapes  

“When people originally said ‘regenerative’ it was 
determinant, we felt we could ‘regenerate’ people 
only through stem cells.” 
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6. Analysis – Canada’s best options moving forward 
 
Strengths and weaknesses, opportunities and threats 
Based on the review of literature undertaken along with opinions from key informant interviews, it appears 
that Canada has many real and established strengths in stem cell research and regenerative medicine. Scientific 
discovery and training were consistently identified as a key strength in Canada as well as our ability to deliver 
world-class early phase clinical trials.  

It was observed that Canada has contributed a large number of leading scientists, publications, and patents 
since the time of Till and McCulloch. Our relatively straightforward regulatory approach coupled with a 
consistent and understandable payer approach was also a key strength. Adopting a more progressive 
regulatory environment was viewed as positive. 

Key weaknesses identified were Canada’s inability to fund and nurture early-stage start-ups in Canada because 
of the lack of a critical mass to initiate and sustain industry. Many saw additional investments in training as 
critical. They also viewed a staged planning and introduction toward larger scale manufacturing as a critical 
starting point to address this weakness – in the short-term it could serve as a platform for attracting and 
retaining companies by lowering their development risks and providing a vehicle for training and other 
support, while in the long-term it would be a vehicle for lowering production costs, developing knock-on (i.e., 
to improve production processes) technologies, and improving prospects for market access.  

This, in turn, would build and strengthen existing capacity to deliver clinical trials, and attract investors of 
whom a large majority are in close proximity to Canada. It could also play a key role in meeting central public 
policy objectives of a having domestic production capability and a robust supply chain. 

Many believed that there are considerable opportunities to improve Canada’s competitive advantage, 
particularly when compared to the US. One interviewee highlighted Canada’s regulation modernization 
initiatives (if successfully implemented) as being a positive development and more suited to newer therapies, 
as well as a payer system that is more homogeneous than in the US. Another pointed out examples of US 
companies such as Viacyte and Semma that have been attracted to Canada due to innovations discovered 
here. A description of other factors is shown in Table 6. 
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Table 6: Analysis of Canada's strengths, weaknesses, opportunities, and threats 

 Strengths Weaknesses Opportunities  Threats 

Science/ 
science 
policy 

Strong basic and translation 
research capability for stem 
cell science and RM 

Broader research 
sector (beyond stem 
cell research) could be 
better connected/ 
coordinated with each 
other 

Work toward 
common objectives 
and coordinated 
strategic goals 

Must integrate 
viewpoints of all 
stakeholders and 
also allow for 
innovation in 
biomanufacturing 
processes  

Collaborative research 
environment 

Suboptimal 
investment spread too 
thinly 

Large capacity for high-
quality scientific training  

Limited business, law, 
and ethics training of 
scientists Strengthen and 

coordinate current 
training programs High capacity for high-quality 

clinical trials 

Lack of clinician 
experience and 
training in RM 

Industry / 
innovation 
policy 

Canada is a global leader in 
patent filings 

Human resource gap 
for industry and 
manufacturing  

Further support for 
commercialization 
efforts 

Proximity to US 

Lack of venture capital 
groups and support 
for venture capital 
groups 

Highly concentrated 
funding on large- 
scale manufacturing 
and CDMO could 
support scientists, 
life sciences 
companies, less-
costly clinical trials, 
VCs, connectivity, 
and training. 

Collaboration and 
recognition of standards 

Lack of large-scale 
manufacturing support 

Health / 
health care 
policy 

Regulation 
• Uncomplicated 

regulatory structure 
• Innovative regulatory 

approaches (R2D2) 
• -General alignment with 

FDA 
• Support for life science 

sector 

• Newer 
approaches still 
being tested 

• Uncertainty 
regarding viability  

• Lack of awareness 
or knowledge of 
need for change 

• Creating 
awareness and 
improving real-
world data 
evaluation in a 
health care 
context could 
improve 
regulatory 
function and 
provide better 
access to data. 

• Promote 
regulatory 
reform as a 
political 
priority. 

  

Requires buy-in 
from multiple 
stakeholders and 
legal support. 

Reimbursement 
• Understandable and 

consistent payer 
approach 

• Poor access to 
health data and 
data integration 

CDMO: Contract Development and Manufacturing Organization; RM: regenerative medicine; VC: 
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7. Options for the future  
 

Based on the information and key informant interviews presented in this report, it is clear that there will be 
considerable growth in the stem cell/regenerative medicine sector in the next 15 years and that Canada 
harbours key strengths in scientific capacity to aid in sector growth. Past efforts by established basic and 
applied research teams and Canadian networks have clearly contributed to increased awareness and 
contributed to its growth. If Canada were to capture only 5% of the projected US$77 billion market expected 
by 2035175, this could represent more than CAN$5 billion in potential growth and over 6,000 jobs.176  

A final consideration of Canada’s best options for the future must take into account what are Canada’s 
current competitive strengths (Section 3), what options are feasible and desirable given the current political, 
economic, social and technologic landscape (Section 4), and what are the unmet needs and opportunities in 
the current Canadian landscape (Section 5).  

What is clear is that Canada’s capacity for conducting basic and applied research, including clinical trials, is 
world-class and is evidenced by its patents and publications. There is also considerable awareness of research 
efforts across the community and this continues with more recently developed research networks and 
international collaboration. What appears to be lacking is overall integration and common incentives. The 
patchwork of funding across overlapping research clusters may be adequate to maintain research activity 
necessary for future commercial activity, but it is less likely to promote sector growth. Rather, evidence from 
other initiatives suggest a more focused approach is needed. The currently diluted and diffused approach 
means large-targeted spending is less likely. 

Suggested next steps/recommendations  

Do more — focusing on Canada’s key strengths 
 

• Research 
 
Canada’s productivity in stem cell science and regenerative medicine is a direct result of continued investment 
in SCN research programs. Yet, the output of these efforts suggest it is still early days for discovery as more 
widespread applications of stem cell science and advanced therapeutics are only now emerging.  
 
Continued investment in research is key to sustaining the regenerative medicine ecosystem and advancing 
Canada’s role as a leader in regenerative medicine and advanced therapeutics. 
 

  

 

175  UK Catapult 2018 Annual review - http://fr.zone-secure.net/5521/860265/#page=1; ARM UK report 
https://alliancerm.org/wp-content/uploads/2019/07/ARM-BIA-Collab-UK-Data-Report-FINAL.pdf 
 
176 Based on UK Catapult impact metrics. 



56  | P a g e 

 

 
 

 

Do better — leveraging Canada’s regenerative medicine innovation platform 
 

• Further integration as a prerequisite for growth 
 
Successful efforts in the UK and Australia have capitalized on widescale integration and highly focused and 
integrated strategy. As continued investment in stem cell science has knock-on advantages for other advanced 
therapeutic areas (cell, gene therapy, and bioengineering) and all areas require advanced infrastructure, and 
enhanced collaboration. 
 
Current gaps identified suggest collaborative efforts should focus on mentoring, creating performance goals, 
implementing progressive regulation, and building the business case for advanced infrastructure (such as 
biomanufacturing) as a key for attracting future investment and creating an identifiable platform for growth 
(next three bullets). Collective strategic goals across advanced therapeutic areas will be the basis for more 
sizable and focused investment in the future. It can also serve as an appropriate basis for building a business 
case for fostering economic growth in this sector through commercial-scale investments in biomanufacturing. 
 

• Expanded mentorship and training 
 
Training HQP has been a key output of efforts to be date, but more can be done. A continued program of 
training should seek to address current gaps. This could include improving mentorship initiatives, exposing 
scientists to commercial training opportunities earlier in their careers, and on-the-job training to better 
understand the research and development needs of commercial entities.  
 
The next phase of investment in training must go from priority focus highly qualified scientists to HQP who 
may have expanded areas of expertise and specifically trained in policy/regulatory areas, as well as commercial 
and manufacturing specialities.  There is a need for increased expertise to be able to understand and navigate 
the many legal, regulatory, financing, and business hurdles faced by commercial innovators. 
 

• Creating clear performance goals for commercial innovators 
 
Recent experience with high-priced, but potentially curative therapies in Canada and internationally suggests 
decision-makers and the HTA bodies that support them believe current evaluative frameworks used for drugs 
and devices can also be applied to stem cell-based and other advanced therapeutics. However, the substantive 
uncertainty introduced by short-term data used to inform long-term decisions represents significant financial 
risk (and lost health care value) to payers without a full appreciation of other aspects of value. Similar to the 
UK-based Cell and Gene Therapy Catapult initiative, more work needs to be done to foster a shared 
understanding of the value of these therapies.  
 
This could include developing standards for future HTA efforts and educate innovators about what 
performance metrics are needed and what lost value is represented by uncertainty. These efforts can build on 
the substantive work already done to understand the ethical, legal, and social implications of advanced 
therapeutics. A common understanding of what constitutes a viable business case for investments in future 
innovation will allow innovators to better understand risk and manage their product portfolios.  
 

• Defining real-world evaluation and implementing a progressive regulatory system 
 
The current regulatory and HTA focus on the collection of real-world data for managing the risk associated 
with potentially innovative health products highlights the need to establish progressive regulatory systems 
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optimized for prospective information capture, curation, and analysis. This could include the development of 
master protocols, registry structures, and data dictionaries to guide future innovators. There may also be work 
to be done in advocating for better data sharing mechanisms, both nationally and internationally given current 
approaches to privacy legislation. Ultimately, there will be a need to promote regulatory reform as a political 
priority. 

 

Do also — creating the necessary conditions for a sustainable future  
 

• Biomanufacturing at scale — creating the business case 
 
Attracting commercial activity and investment requires conditions that reduce risk for commercial entities and 
investors. A key condition identified by almost all interviewees and reflected in investments in other 
jurisdictions is infrastructure for commercial-scale biomanufacturing that can also be used as a platform for 
training (or opportunities for private sector training) and acquiring HQP. Future efforts to develop a national 
strategy should include creating a detailed business case on the need for commercial-scale biomanufacturing 
and how it can be introduced in a sensible manner.  
 
The business case for biomanufacturing is central to helping federal and provincial governments and 
science policy-leaders understand how a greater level of investment than has currently been considered 
can yield significant returns for the health and welfare of Canadians. 

Conclusion:  

Significant historical investment in stem cell research and regenerative medicine has driven substantial 
scientific discovery and commercialization activity in Canada and internationally. The sustained support of 
SCN in Canada has created a platform for future growth, through the creation of an innovative ecosystem as 
commercialized entities and knock-on organizations have emerged. Yet, further growth in this sector will 
require actions described within the key strategic domains identified in this report and possibly others defined 
by further input and deliberation among key stakeholders.  

The background and options described in Sections 1 through 6 of this report were discussed at a two-part 
virtual Multi-Stakeholder Workshop held in September 2020. Participants were provided a draft copy of the 
report and invited to provide feedback before, during, and after the workshop. Appendix A outlines the 
summary of those deliberations and identify potential components that could be incorporated into a national 
strategy for stem cell research and regenerative medicine in Canada.  
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Appendix A – Reflections from the Canadian stem cell and 
regenerative medicine community – findings from a workshop 
discussion 
 
The background and options described in Sections 1 through 6 were discussed at a two-part, Institute of 
Health Economics, Virtual Multi-Stakeholder Workshop held in September 2020. Participants (n=25) were 
provided a draft copy of the previous sections of the report and invited to provide feedback before, during, 
and after the workshop. The workshop consisted of facilitated plenary discussions and structured break-out 
groups. The sessions were designed to support sharing and validation of insights and allow further 
development of strategic directions for stem cell research and regenerative medicine in Canada.  

Findings and further direction 
There was general agreement from participants that the report content provides an accurate picture of the 
sector. A key takeaway from these discussions was that coordination and integration are pivotal for the sector 
in an increasing competitive environment for investment. There was also wide acknowledgement that efforts 
to integrate cannot be led by any one entity; it must be developed by a community of academic, health care, 
government, and industry actors.  

However, participants felt there was a real sense of urgency for a cohesive funding strategy. It was 
emphasized that while the report correctly outlines a real need to create a coherent strategy across partners in 
the Canadian stem cell and regenerative medicine communities that would integrate initiatives and 
investments. The discussion repeatedly emphasized the need for this to happen sooner rather than later. This 
would need to respect, support and incorporate the specialty strengths of each underlying network (research, 
translation, commercialization, translation, health care, health policy, manufacturing, talent acquisition and 
development, and finance) in order to create a larger, integrated, community. It also requires improved 
linkage between regulators, research, commercialization, and payer efforts. The key feedback on the options 
presented in Section 6 is summarized below. 

Research 
• Requirement for longer term funding platform commitments (10 years with two, five-year funding 

tranches that include performance expectations). The case would need to be collectively made for 
major investments. 

• Policy-makers in government have to rethink the way they invest in life sciences research and 
development. Sector must articulate how it is different than other high tech or medical devices. 

• Stable funding for basic science, translational and clinical research in this area is required but an 
ecosystem wide vision and investment proposition is needed with life cycle coordination and 
evaluation of investments. 

• Special attention to small-scale throughput facilities at academic centres. Gap between basic science 
discoveries and translation research. Need for certified centres geared to small-scale preclinical 
space and early phase trials. 

• Long-term clinical trial support – finance (public funded and tax allowance for private trials, 
reimbursement for trial supplies), infrastructure (physical and intellectual) and talent. 
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Mentorship and training 
• A coherent training road map is needed to meet research, industry, clinical skills, and supply needs. 

Training of HQP is needed at the technical level — not just scientists. Capacity building needs to be 
imbedded in an integrated long-term plan. 

• Mentorship and training is important but should also ensure strategies to attract and recruit 
international talent. Immigration strategies need to be more enabling. Financial and tax incentives or 
special visas may also need to be considered to attract talent. 

• A Regenerative Medicine Alliance of Canada “plus” – task force is needed to guide process life 
cycle HQP capacity building. The goal would be creating public sector-based educational, research, 
and training institutions with private sector engagement. 

• A key gap in training was identified with cell manufacturing — it should be targeted to colleges but 
with academic centre linkages. It was recommended to highlight and build on some examples 
currently under way in certain regions.177 

 
Clear performance goals and pathways for commercial innovators 

• We need to consider the competition under way with other key sectors (e.g., green 
investments) and need to frame value proposition realistically to private and public 
investors. 

• Focused strategies require for intellectual property the incorporates a broader view of value creation 
centres in Canada. Advanced Therapeutic Treatment Centres can be a vehicle for technology-pull 
approaches to commercialization. Path dependency creation in innovation policy and regulation. 

• Potential need for development of a new technology investment fund — combining provincial and 
federal investments to ensure the regenerative medicine space — SCN, OIRM, CCRM, CellCan have 
a consistent story albeit with different emphasis  across the life cycle of technologies. 

• Some key performance indicators mentioned for inclusion in a performance goals report card would 
be: marketing approvals, positive clinical trial results, investment (domestic and foreign), job creation, 
listing of sustainable Canadian companies – anchor companies, quantification of enabling 
infrastructure (manufacturing, clinical trial infrastructure); relevant measures of policy optimization. 
 

Biomanufacturing: Creation of business case 
• One significant gap in the report was a discussion around the opportunities and threats related to 

the development, manufacture and supply of ancillary materials/reagents that are required for the 
manufacture and storage of cell therapy products. 

• Explore opportunities around the current demand for rapid vaccine manufacture related to 
strategies to address COVID-19. 

 
Defining real-world evidence and implementing a progressive regulatory approach 

• Need to merge concepts of investigational and routine clinical care that identifies innovations in real-
world settings requiring research support (particularly needed for entirely new interventions). 

• Doing clinical trials within the current system is difficult without governmental (provincial) support 
(such as in-kind support for hospital care etc.) Provinces should be mindful that clinical trials have 
economic value. 

• Need to articulate some of the specific local pressures for real-world use: For example, hospitals 
 

177 https://www.algonquincollege.com/news/2020/11/23/algonquin-college-proud-partner-in-canprime-training-
initiative/ 
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becoming part of the manufacturing process creates legal/quality issues and complexity compared 
to the classic pharmaceutical model. 

• Need alignment between conditional regulatory and conditional reimbursement processes; headroom 
analysis for technology developers to ensure understanding of market access issues. 

• Demand side barriers possibly overlooked and there should be mention of potential equity 
issues (differential access based on geography). 

• Must explore innovation in trial design and its acceptability to Health Canada and other regulators. 
• Innovation in information exchange with Health Canada to support very early commercialization 

decision-making. 
• Partner with jurisdictions that already have made strategic investments in regulatory regime change, and 

employ technology to address the future potential of cell therapy and regenerative medicine (good 
examples from Japan). 

• Need expensive drug for rare disease frameworks to extend to advanced therapeutics. This is an area 
with strong commitment from the federal government. 

• As risk-based managed access agreements develop a key issue will be the health system capacity to be 
able to capture data reliably. 
 

Re-defining the sector 
Workshop participants had a robust discussion around the key theme of: definitions of stem cell science and 
regenerative medicine. The participants were asked if they also felt there could be confusion in defining the 
sector. Almost all participants agreed that there was confusion among policy-makers, the public, and investors 
in exactly what was being talked about in this space. There was agreement that ongoing work to ensure 
consistent branding would be worthwhile.  

Some considerations which were highlighted by participants throughout this discussion are as follows:  

• There is a desire for more inclusive descriptions that will be more flexible and can be adjusted over 
time as the sector develops. The term regenerative was felt to be an important term to include in any 
reframing with perhaps a number of subtitle concepts nestled underneath the overarching term.  

• If the goal is to advance Canadian companies it would be important to align and be consistent with 
key international partners in Europe (ATMP); or the US (RMAT).  

• The terminology of cell and gene therapy was favoured by a number of participants as it was tied to 
some current exciting discoveries. The terms, regenerative medicine and cell therapies were proposed by 
one participant. The term, regenerative therapeutics was suggested as an additional option. 

Participants concluded this was an important ongoing discussion that would need further exploration and 
would not be resolved during the workshop. However, there was strong consensus that a collective strategy 
was required for the sector along with consistent branding and framing around the concept of stem cell 
research and regenerative medicine. 

Further to this, participants discussed the key components of a cohesive funding strategy that must be 
considered in the future. This led to the construction of the Stem Cell and Regenerative Medicine 
Development Matrix, which is presented in Table 7. The Development Matrix adopts a technology life cycle 
perspective — the stages of the technology life cycle were identified as basic research, translation, 
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commercialization and health care. Five categories of input were identified – knowledge, talent, finance, 
manufacture and regulation. The nature and magnitude of each input varies across the life cycle, but all inputs 
are strategically important at all stages of the technology life cycle. 

Table 7: Stem Cell and Regenerative Medicine Development Matrix  

  Stages of technology life cycle 

In
pu

ts
 

 Basic research 
 

Translation Commercialization Health care 

Research/knowledge 
 

    

Talent 
 

    

Finance 
 

    

Manufacturing 
 

    

Regulation 
 

    

 

The Development Matrix structure was used to facilitate discussions of priority actions to promote the 
continued development of stem cell and regenerative medicine in Canada. These are synthesized in Table 8. 



 

 
 

 

 

Table 8: Key Actions linked to proposed components of a cohesive strategy for the stem cell and regenerative medicine sector going forward 

Input Priority 1 Priority 2 Priority 3 

 
Priority 4 

Research/ 
Knowledge 
 

An applied health R&D budget 
to strategically invest in pulling 
high-risk, high-value 
technologies into health care 
systems. 

Creation of data assets to support 
the shift to the learning health care 
system paradigm, supporting 
conditional licensing and 
reimbursement. 

Development of pan-Canadian 
clinical trial infrastructure modelled 
on UK National Institute for 
Health Research.  

Grand Challenges Canada type 
funding sector to focus on 
Canadian priority problems. 

Talent 
 

Evidence-based talent 
development, retention, and 
recruitment plan with 
appropriate financial and non-
financial incentives. 
 

Investment in clinician researcher 
training in basic and applied 
sciences and/or late-stage medical 
training and long-term support for 
clinician researcher career 
trajectories. 
 

Training in GMP operations and 
biomanufacturing at professional 
and technician levels. 

Program of industry placement 
to develop professionals with 
hybrid knowledge/skills.  

Financing 
 

Creation of a dedicated 
translational research funding to 
translate knowledge to clinical 
applications, and subsequent 
scaling of successful innovations. 
 

Dedicated public funding stream 
designed to leverage private capital 
investment in translation and 
commercialization. 

Funding for academic hospitals to 
implement stem cell and 
regenerative medicine technologies 
approved through the Health 
Canada sandbox. 
 

Review institute funding model 
to align funding across the 
technology life cycle. 

Manufacturing 
 

Provide sustained operating cost 
funding to allow cell therapy 
manufacturing capacity to 
support clinical trials.  
 

Investment in GMP manufacturing 
capacity for ancillary products 
required for cell therapy 
manufacture.  

Awareness initiatives/training that 
focus on funding agencies in regard 
to GMP/manufacturing needs. 

Co-location of manufacturing 
and health care to support of 
individualized stem cell and 
regenerative medicine therapy. 

GMP: good manufacturing practice; R&D: research and development. 
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Concluding remarks 

Significant historical investment in stem cell research and regenerative medicine has driven substantial 
scientific discovery and commercialization activity in Canada and internationally. The sustained support of 
SCN in Canada has created a platform for future growth, through the creation of an innovative ecosystem as 
commercialized entities and knock-on organizations have emerged. Yet, further growth in this sector will 
require actions described within the key strategic domains identified in this report and possibly others defined 
by further input and deliberation among key stakeholders.  

The findings of this report can be viewed as a road map to direct specific investments and other actions, to 
allow Canada to receive the long-term returns on its history of supporting the development of the stem cell 
and regenerative medicine field, from the foundational discoveries by Till and McCulloch to the therapeutics 
that are currently emerging from both the public and private sectors.  



64  | P a g e 

 

 
 

 

Appendix B – Interview approach and interviewees 
 

Information for interviewee (background) 
 
The Institute of Health Economics has been asked by the Stem Cell Network (SCN) to investigate what the 
current and future states of the regenerative medicine system (from science to reimbursement) are and will be 
in Canada and internationally. This work is to help all stakeholders involved in regenerative medicine in 
Canada to identify what can be done to make sure that Canada continues to play a key role in this field for 
national and international benefit. 

You have been identified as someone with expert knowledge in the area of regenerative medicine who could 
provide significant value to understanding the present and future regenerative medicine system nationally and 
internationally. As such, we would like to discuss the subject with you by phone for 45 to 60 minutes in a 
semi-structured interview. This interview would cover your specific areas of expertise and the content 
developed through this interview would help inform the creation of a report for SCN that will be made 
available publicly. Your contribution to this report will be acknowledged as a key informant, but there will be 
no comments specifically attributed. Notes from the interview will be shared with you after the call to ensure 
accuracy and to identify any areas of clarification required. 
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Section 1: Canada’s situation today 
 

Science 
• What do you consider Canada’s main strengths in the regenerative medicine science?  

• This could include content areas, geographic locations, key personnel 

Business 
• What do you consider the current state of regenerative medicine business in Canada? 

• Strengths and weaknesses 
• Geographic spread 
• Human resources 
• Scale of business in Canada 

• How does the business side of regenerative medicine align with the science/innovation side? 

Regulation and reimbursement 
• What are the major components of regulation and/or reimbursement in regenerative medicine in 

Canada? 
o Who are the players? 
o What are the systems? 
o What are the strengths and weaknesses of the system in Canada? 
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Section 2: Canada’s situation in the future (2020–2035) 
Science 

• What in your view are the likely key scientific areas of focus for Canada in the future around 
regenerative medicine? Why do you think this is likely? 

• How do you think the future science in Canada will align with future innovation in Canada in this 
field? 

• Do you think Canada will have the personnel/human capacity for this future? If not, why not? 

Business 
• What in your view will the industry/business of regenerative medicine look like in Canada between 

2020–2035? 
o What areas of focus? What regions will it be in? Who will be big players? 

• What factors do you think will influence this new state? 
o Science, innovation, regulation, reimbursement, human resources, other? 

• How will the Canada situation relate to the international situation? 

Regulation and reimbursement 
• What do you think the regulation and/or reimbursement environment will look like in Canada by 

2035? What Changes will get us there? 
o Who will be the players? 
o What will be the crossover between federal and provincial? 
o How will this compare with regulation/reimbursement for pharma products and medical 

devices? 
• What sort of effect do you think this modified regulation/reimbursement structure will have on 

regenerative medicine in Canada? 
o Effect on science/innovation/industry/human resources 

• What effect do you think it will have in terms of Canada’s role globally in regenerative medicine? 
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Section 3: The global situation 
Science 
• Where in the world are there current strong regenerative medicine science and innovation systems? 
• What is the focus of regenerative medicine in different locations internationally? How different is this 

from Canada? 
• Which countries are likely to play a significant role in the future of regenerative medicine science and 

innovation in the future (2020–2035)? 
o What will support them to play this role? Why them? How will this relate to Canada (if at all)? 

Business 
• Where are the current strengths internationally in the regenerative medicine industry? What are their areas 

of focus? 
• What has made these countries/regions successful in the regenerative medicine industry? 
• Where do you think there will be growth in the regenerative medicine industry during 2020–2035? 

o What sectors of the industry? Which countries/regions? 
• What factors underpin this success in these sectors/regions? 
• What effect will this have on Canada? 

Regulation and reimbursement 
• Where are there interesting examples of regulation and reimbursement for regenerative medicine 

internationally? 
o What makes them interesting? Why are they in place? 

• What do you think the future of regulation and reimbursement will be in other countries/regions?  
o What places will come up with new approaches? What will be successful? 

• What effect will this have on Canada and/or the international regenerative medicine system? 
o Effect on the science – innovation – industry? 
o What makes you think this? 
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Section 4: Concluding questions 
 
 

• Looking at the future of regenerative medicine in Canada, what do you consider to be the three most 
important factors that will influence what it looks like? 

o What do you think are the steps being taken in Canada and/or internationally that will drive 
the future? 

• In your opinion what three things should Canada focus on to get to the regenerative medicine future 
we want to see in 2035? 

o Why those three? 
• Are there any issues related to the current state or future of regenerative medicine in Canada (and 

internationally) that we have not discussed that we should? 

 

Interviewee list  

First Last Position / Institution 
Harry Atkins Scientist, Cancer Therapeutics and Medical Director, Regenerative 

Medicine, Ottawa Health Research Institute (OHRI); Attending 
Physician, Blood and bone Marris Transplant Program, Ottawa 
Hospital; Associate Professor, Clinical Hematology, University of 
Ottawa.  

Tania Bubela Dean — Faculty of Health Sciences, Simon Fraser University, 
British Columbia.  

Sandra (Sam) Donaldson Vice-President and Chief Operating Officer, Ontario Institute for 
Regenerative Medicine (OIRM). 

Erika Kleiderman Academic Associate, Centre for Genomics and Policy, McGill 
University. 

Greg Korbutt  Scientific Director, Alberta Cell Therapy Manufacturing (ACTM), 
Professor, Department of Surgery, University of Alberta. 

Michael Laflamme Senior Scientist, McEwen Stem Cell Institute, University Health 
Network, Ontario. 

Michael Lehmicke Director, Science and Industry Affairs, Alliance for Regenerative 
Medicine (ARM).  

Sharon Louis Vice-President, Research and Development, STEMCELL  
Technologies. 

Michael May Chief Executive Officer, Centre for Commercialization of 
Regenerative Medicine (CCRM).  

Christopher McCabe Executive Director and Chief Executive Officer, Institute of Health 
Economics.  
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Gordon McCauley President & Chief Executive Officer, adMare BioInnovations. 

Henry McCusker Publisher, RegMed Investors; Former Chief Executive Officer and 
Research Director, Scimitar Investments.   

Stephanie Michaud President and Chief Executive Officer, Canada’s Immunotherapy 
Network (BioCanRx). 

Matthew Mistry  Market and Equity Analyst, Commercializing Living Therapies 
(CCRM).  

Tamer Mohamed Founder and Chief Executive Officer, Aspect Biosystems. 

Jennifer Moody Chief Operating Officer at Morphocell Technologies. 

Denis-Claude Roy  Executive Director, Regenerative Medicine and Cell Therapy 
Network (CellCAN); Scientific Director, Centre de recherche de 
l'Hôpital Maisonneuve-Rosemont; Professor, Medicine, Université 
de Montréal. 

Michael Rudnicki Scientific Director, Stem Cell Network of Canada; Senior Scientist, 
Regenerative Medicine, Director Regenerative Medicine Program 
and Sprott Centre for Stem Cell Research, Ottawa Hospital Research 
Institute; Professor, Department of Cellular and Molecular 
Medicine, University of Ottawa.  

Guy Sauvageau Principal Investigator, Molecular Genetics of Stem Cells Research 
Unit, Institute for Research in Immunology and Cancer (IRIC); 
Professor, Department of Medicine, Faculty of Medicine, Université 
de Montreal. 

Janet Scholz President, Janet Scholz and Associates.  

Douglas Sipp Riken Centre for Development Biology; Keio University School of 
Medicine. 

Keith Thompson  Former Chief Executive Officer, Catapult; Director, Biotransform 
ltd.; Chair, Pharma Sector Advisory Board, Deep Science Ventures.  

Phil  Vanek  Chief Technology Officer, Gamma Biosciences. 

Sowmya Viswanathan Scientist, Krembil Institute; Professor, University of Toronto. 

Peter Zandstra Chief Scientific Officer, Centre for Commercialization of 
Regenerative Medicine (CCRM); Director and Professor, School of 
Bioengineering, University of British Columbia; Director, Michael 
Smith Laboratories.  
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