The Time is Right to Invest in Canadian
Biotechnology and Stop Subsidizing Foreign
Biotechnology Companies



Goals of presentation

Global pharmaceutical industry

Canadian discoveries, foreign profits

The missing piece: Clinical trial investment
European Union (EU) support for EU biotech
Accelerating Clinical Trials (ACT) Canada

— initiatives to support Canadian biotech

Canada’s missed opportunity — and what must be done



Global pharmaceutical industry

20 pharmaceutical companies make the Fortune 500 annually
Global pharmaceutical market $1.6 trillion in 2023
Overwhelmingly these companies are American or European

Although Canadian scientists have made many life-saving
discoveries that have impacted millions of individuals worldwide

— billions in revenue generated annually by these discoveries have
exclusively gone to foreign companies

Canada does not own a single large brand pharmaceutical or
medical device company



Canadian discovery, foreign profit

e Early 1900s with starvation diet
— 2/3rds of children died within 1 yr of being diagnosed with diabetes

e 1921 Banting and Best discover insulin in Macleod’s laboratory at
University of Toronto

e 1922 U of T gives

— Eli Lilly rights to produce and distribute insulin in North America



August and Marie Krogh

e August Krogh (Danish scientist) receives Nobel prize in 1920

— same year his wife Dr. Marie Krogh diagnosed with diabetes

e 1922 August and Marie travel to US so August can give lectures
— at Harvard meet with Eliot Joslin (starvation diet)
e tells them about insulin and puts them in touch with Macleod at U of T
— August visits Macleod’s lab and they become friends



Production rights and Nobel prize

e Macleod presents August Krogh to U of T insulin committee

— U of T gives August rights to produce insulin for Scandinavia

e August Krogh nominates Banting and Macleod for Nobel prize
— which they win in 1923



Novo Nordisk

e August and Marie Krogh and Hans Hagedorn with insulin
production founded company that would become Novo Nordisk
e 2024 Novo Nordisk market value was $570 billion
— larger than the rest of the Danish economy
e Denmark population just under 6 million

e Canadian population 41 million

e In 2023 Novo Nordisk paid >S3 billion in income tax in Denmark



Recent Canadian SMEs

Canadian SME acquisitions by pharma have dominated pharma
M&As in the past few years four notable deals:

e Novo Nordisk acquired Inversago for up to $1.07 billion;

e GSK acquired Bellus Health for $2.0 billion;

e Astra Zeneca acquired Fusion Pharmaceuticals for S2 billion; and
e Novartis acquired Chinook therapeutics for $3.2 billion

Leaving limited footprint or advanced stage trials being in Canada



The missing piece: Clinical trial investment

e Canadian researchers have developed many important
innovations, often government funded, and sold the innovation to
EU or US companies who then undertook required regulatory
clinical trials to bring products to market

e The issue is not a lack of Canadian medical innovation or support
of basic research

— Canada’s Biomanufacturing and Life Sciences Strategy
— Ontario’s Life Sciences Strategy

e The missing piece is funding to undertake required clinical trials to
obtain regulatory approval



Types of RCTs

* Phase-2 RCTs typically randomize <100 patients to assess
tolerability and inform dosing

e Phase-3 RCTs typically randomize 21000 patients to establish
efficacy and safety of drug

— required for regulatory approval before new drug/vaccine/device can be
given to patients (e.g., vaccines during COVID-19)



Canada should learn from EU

e EU endowed Research and Innovation budget of EUR 75.6 billion between
2014-2020 (EU Horizon 2020), corresponding to EUR 12.6 billion per year

e EU provides grants with 5-10 X the funding CIHR provides for individual RCTs

— EU requires trials to incorporate small/medium size EU biotech companies

— EU not only wants to improve health,
e they want to grow their economy and
e recognize that economy is major determinant of health



EU Horizon 2020 - Return on investment

Each euro of Horizon 2020 funding resulted in
— private for-profit sector investment of EUR 0.57 and

— researchers brought in EUR 0.23 of their own resources

Overall impact of program
— annual average increase of EUR 15.9 billion to EU GDP
— net gain in employment levels, 220,000 employees
— resulted in 4000 intellectual property rights (2/3rds were patents)
— for every euro invested in Horizon 2020
e yield 5 euro of benefits for EU citizens by 2040
— preparedness

e investments in mMRNA research were key to pandemic vaccines



Success has led to further funding

e Horizon 2020 has proven so successful

— EU is currently investing EUR 95.5 billion in research and
innovation funding between 2021 and 2027



ACT focus on Canadian biotechnologies

e At national ACT meetings in 2023 and 2024

— >100 biotech companies pitched their biotech to >300 Canadian
researchers

e In 2023 and 2024, we held granting competition to fund trials
evaluating Canadian biotech

— funded 11 trials evaluating innovations owned by 11 Canadian biotech
e ACT funding insufficient to have lasting effect on Canadian economy
— but models what needs to be done on much larger scale



What Canada needs to do

* Establish $2.5 billion endowment that would facilitate $100 million in
annual investment in RCTs evaluating Canadian biotechnology

 Create tax incentives for

e Canadian biotechnology companies that remain in Canada and run
clinical trials in Canada

e venture capitalists to invest in Canadian biotechnology companies

e Canadian citizens through tax free investments when they invest in
Canadian biotechnology companies



What Canada needs to do

e Ensure competition for money would favour trials that

— undertake the biomanufacturing in Canada
— use Canadian clinical trial unit to coordinate the trial
— engage Canadian clinical trials network group

e Create platforms that bring

— Canadian biotechnology companies, trialists, clinical trial units,
venture capitalists, and governments together



What would Canada get for
$100 million annual investment into clinical trials

e Facilitate 4 regulatory phase-3 trials (520 million/trial)
e Facilitate 10 phase-2 trials ($S2 million/trial)

e Biotech companies and venture capitalists will provide
additional funding for these trials

— doubling or tripling funding for each trial



What would Canada get for
$100 million annual investment into clinical trials

e Expect atleast 1in 5 phase-3 trials to lead to regulatory approval
with potential to create biotech anchor company

e Expect at least 2 in 5 phase-2 trials to go on to phase-3 trials

e Each phase-3 trial takes an average of 3 years and each phase-2
trial takes an average of 2 years



Direct new jobs in Canada — at steady state

12 active regulatory phase-3 trials that will seek Canadian, EU, and US
regulatory approval and need to be conducted in all 3 regions

20 active phase-2 trials that can be restricted to Canada

Phase-3 trials will include 100-150 sites per trial, of which there will be 75
Canadian, 25 EU, and 25 US sites

Phase-2 trials will include 10 sites per trial that will be restricted to Canada

— sites will hire 1 new full time equivalent (FTE) research position for each 2 trials
e in Canada: steady state of

— 12 phase-3 trials will result in 6 FTEs per site, and with 75 Canadian sites recruiting participants,
there will be 450 FTEs

— 20 phase-2 trials will result in 10 FTEs per site, and with 10 Canadian sites recruiting
participants, there will be 100 FTEs

— therefore active trials will result in 0 Le., 450 + 100) acro anadian si



Direct new jobs in Canada — at steady state

e (Canada has world leading clinical trial units (CTUs) and trialists with
knowledge and expertise to design, run, and lead these clinical trials

e At steady state of 32 trials can expect
— CTUs will hire 8 FTEs per trial, therefore 256 FTEs in Canadian CTUs
— Canadian biotech companies will hire 2 new FTEs per trial (i.e., 64 new FTEs)

— for every new direct FTE hired through this funding (i.e., 550 + 256 + 64 = 870), Canada
can expect 0.65 additional support FTE positions in Canada (i.e., 870 X 0.65 = 566 FTEs)

e This investment will therefore result in 1436 new FTE jobs in Canada
— 550 site FTEs, 256 CTU FTEs, 64 biotechnology FTEs, and 566 support spin-off FTEs




Additional return on investment

Based on EU experience can expect private for-profit sector investment of at
least S0.8 per government invested dollar, hence S80 million annually

Expect at least 1 in every 5 phase-3 trials to result in regulatory approval that
can then result in >5100 million in annual sales

— creating large tax base for Canada

— create Canadian anchor pharmaceutical or device company

Beyond these financial benefits

— Canadians will gain health opportunities



Conclusions

Canada has outstanding medical innovation

We need to see our investment into Canadian biotechnology
all the way through to required phase-3 trials

Time is now to invest in keeping Canadian biotechnology
Canadian

We need your help
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