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Foreseeing a potential shortage of ventilators as the

COVID-19 pandemic spread to Canada, in March 2020,

Dr. Christopher Nguan, a urologist at the University of

British Columbia (UBC), brought together a team to design

a low-cost, open-source ventilator. This interdisciplinary

group of volunteers formed the non-profit Collective Open

Source Medical Innovations for COVID-19 (COSMIC),1

and won a national challenge award of CAD 100,000 from

Roche Canada for further development of the ventilator.

COSMIC has since grown to pursue additional low-cost

innovations. A Bubble Helmet interface to deliver

comfortable positive pressure ventilation has been

approved by Health Canada for clinical trials and is in

the process of scaling manufacturing for distribution.

Similarly, Canadian anesthesiologists have been

investigating devices to protect frontline healthcare

workers, such as a face tent for aerosol evacuation2 and a

negative pressure barrier for extubation.3

During the COVID-19 pandemic, medical innovations

have been advancing at an accelerated pace. This has been

in part driven by dire necessity and supported by an

unprecedented level of collaboration across institutions,

governments, industries, and regulatory agencies.

Examples include rapid vaccine development and

deployment,4 digital health technology adoption, and

completion of international multicentre research trials.

Thus, the COVID-19 crisis has given us an opportunity to

re-examine many processes, including the optimal idea-to-

implementation pathways for innovations. If research and

regulation can be accelerated without compromising

effectiveness and safety during a pandemic, could this be

the post-pandemic model that leads us into the future?

Barriers and opportunities for innovation

Physicians are a vital source of medical innovation because

they have a deep understanding of issues and solutions in

the clinical setting. Anesthesiologists, in particular,

encounter diverse aspects of surgery and medicine, and

bring unique perspectives at both patient and systems

levels. Nevertheless, the path to implementing innovation

is plagued with hurdles. Overcoming these old hurdles

requires new strategies.

Streamlined pathway for innovation

As a culture, medicine is resistant to change, and deviations

from the status quo are often discouraged. This is in part a

necessity due to the crucial pillars of patient safety, quality

of care, medical-legal regulations, and ethical obligations.

Without proper evaluation and risk mitigation, innovations

can bring unintended consequences. For example, upon
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further testing, some barrier enclosures designed to reduce

exposure to aerosolized virus particles during intubation

(an aerosol-generating medical procedure) were found to

make airway management more challenging with no

evidence of decreased risk of transmission for the

healthcare provider.5 Thus, all medical innovations must

undergo rigorous clinical testing and regulatory evaluation

to ensure safety and effectiveness. Well-designed, blinded

multicentre randomized controlled trials should be the

norm, in contrast to the current reliance on small

observational studies for medical equipment and devices.

Nevertheless, to bring creative ideas to fruition in a

timely fashion, there are many opportunities to reform the

existing labyrinthine process.6 The completion of multiple

large multicentre randomized trials related to COVID-19

showed us that it is logistically possible to complete these

studies in time scales much shorter than the pre-pandemic

norm. In addition, along with many other jurisdictions,

Health Canada created special pathways during the

pandemic to safely expedite the regulatory process.7 We

should learn from these experiences to develop best

practices, and address the inefficiencies and bottlenecks

in the research and regulatory pipeline. Coordinated efforts

among governments, research institutions, and industries

are required to implement streamlined pathways and

collaborative networks for rigorous, efficient evaluation

of medical innovations.6

An ecosystem for innovation

Having an idea to address a problem is only the first step.

From engineering, product design, protection of

intellectual property, clinical testing, and regulatory

evaluation to commercialization, there are many critical

aspects of bringing a product to patients that are beyond

physicians’ expertise. Many physician innovators work in

silos and have limited organizational support to succeed,

including funding, protected time for research, and

mentorship.

An interdisciplinary team is needed to push innovations

through to implementation. The success of COSMIC can

be partly attributed to the diverse team, which included

healthcare professionals, designers, engineers, and lawyers.

Other support from the Canadian medical community

included training and grants from Joule at the Canadian

Medical Association and mentorship and network from

Physician Innovator (physicianinnovator.com). Moving

forward, we need a more sustainable infrastructure to

guide, mentor, and support physician innovators, while

addressing barriers in diversity, equity, and inclusion. We

must learn from institutions with best practices, expand

interdisciplinary collaborations, and increase the

accessibility of resources. Importantly, we need to engage

patients in co-creation of patient-centred innovations.

Integration of funding, mentored incubators, and regional

and national networks of manufacturing and distribution

will be crucial in supporting physician innovators from

inception through to commercialization.8

Funding

In contrast to the rest of the G7 countries, Canada’s gross

domestic spending on research and development has been

dwindling since 2001.9 In 2016–2017, the American

National Institutes of Health budget for medical research

was USD 30.6 billion, compared with the Canadian

Institutes of Health Research budget of only CAD 1.03

billion.9 Following years of underinvestment in research

and development, we should not be surprised to witness

that Canada lagged behind all G7 countries in development

of a COVID-19 vaccine. Learning from this, government,

academia, and industry need to collaborate more to invest

in a sustainable research and development infrastructure

that will be resilient to future threats. Existing funding

models include the British Columbia Digital Supercluster,

the Nova Scotia Early Stage Commercialization Fund, TEC

Health Accelerator, and the Angel Investor Tax Credit.8 In

addition to supporting existing programs, seed funding is

needed to encourage proof-of-concept exploration and

experimentation, such as the Innovative Solutions Canada.

Another source is the non-profit sector, such as the Bill and

Melinda Gates Foundation. To make funding more

efficient, we need to better coordinate research

priorities10 on a national policy level and integrate

research and clinical care.11

Training and education

As shown in the pandemic, a physician’s key skill set

involves thinking critically and creatively when facing

challenges, while rapidly adapting to new changes.

Building a future physician workforce with this ability

starts with the selection of students who have an interest in

creative thinking and innovation, and teaching the

innovation process throughout medical training and

continuing medical education. The winning entry of the

2016 American Medical Association Medical Education

Innovation Challenge proposed incorporation of new skills

such as computer science and small electronics in the pre-

clinical curriculum.12 At a grassroots level, initiatives to

increase opportunities for innovation include the UBC

‘‘Hatching Health,’’ where students from medicine, allied

health students, engineering, design, and computer science

streams work together to create an innovation. While

similar initiatives exist in medical schools, innovation and

entrepreneurship education for the medical community
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need to be more widely integrated. Ideas include a

formalized curriculum, as well as innovation tracks

during medical school, residency, and fellowship.

Planning for the future, we need to emphasize through

policy that innovation is a complex process that requires

continued mentorship, resources, and training, and needs to

be systematically nurtured and incentivized throughout a

physician’s career.

Conclusion

During the COVID-19 pandemic, in addition to dedicated

clinical service, many physicians have been developing and

evaluating innovations to help patients. While the

pandemic has exposed our weaknesses in medical

innovation, such as limited infrastructure and funding, it

has highlighted our strengths including creativity and

collaborative networks. To foster future physician

innovation, more streamlined pathways, organizational

support, funding, and formalized training are needed. The

medical community should take advantage of the current

momentum and accelerated pace of innovations, and

advocate for the necessary policy changes to help us

meet future challenges within our new paradigm.
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