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> Overview of the Canadian biopharmaceutical 
industry 

> Identify technologies needed to meet future 
biopharma needs 

> Assess Canada's relative strength with regard to 
these technologies 

> Determine Canadian industry's interest in 
participating in a Technology Roadmap (TRM) 
Initiative 

> Provide recommendations to Industry Canada's 
Life Sciences Branch 
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Currently: 
O 36 biotech drugs on market in Canada generating $207 M 

in sales in 1997 

OIn 1998, 54 biotech drugs approved in U.S. 
O 1998, $15 B (US) international market 
O 800 firms employing 60,000 people worldwide 

> Biologically based drugs: 
OIn 2000, make up 5% of the medicines on the market 
OBy 2005, make up 15% of the medicines on the market 



* Market Valuation 	C$188 

* Annual Revenues C$6B 

ublic "I iopharma" C allies in C 
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8 Stage of Development 
Source: Canadian BioPharma Companies, 2000 
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Market valuation of Can. dian 
industry has been as hi th e s 
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(Tech Value $200M+) 

U.S. OFFERING 

i Phase III KIDA 
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Challenges Facint The Biopharm 
Industry Wirldwid 

> Cost containment, (higher 
health care costs, lower drug 
sales) 

Patent expiration 

Shorter periods of exclusivity 

> Fewer blockbuster drugs 

> Changing consumer landscape 

> New technology platforms are 
increasing competition 
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Pro met Development 
ROI greater downstream in product development 

Basic  Research 	 25 

Phase I Clinical Trial 	 5-10 

Phase II Clinical Trial 	 10-15 

Phase III Clinical Trial 	 15-25 

Manufacturing and Marketing 	35+ 
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ech Transfer, 
HIP, Seed Capital 

Strategic Alliances, 
Access to Capita], FM 

-Economies of Scale, 
International. Markets 

Source: Strategic Health Innovations, 2000 
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> Consultation Outcomes 

> Technology Assessment 

> Technology Roadmap Recommendations 

• Business Environment Recommendations 

• TRM = Next Steps 



Source: Strategic Health Innovations, 2000 
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Technsis  y  Itrivers 
Basic  Research: 

ïsease Target Iclentificatî 

> Genomics 

O Gene discovery (ego genome project) 
O Gene chip technology 
O High throughput screening 
O Functional genomics 

O Bioinformatics 

> Proteomics 

O Functional elucidation of proteins 
O 3D structures (mass spectrometers) 



Mil MI • Ian WM MI MI WINI MI 	 MI MIR MI IIIIII 	MI MI UM 

Technology Drivers 
Product Development I: 
Lead Target Idenfificatîon 

> Combinatorial Chemistry 
O Synthesis of a large variety of compounds that can be screened for 

the presence of a drug target 
O Chemical "libraries" for screening 

> High Throughput Screening 
O Analytic technologies to screen large numbers of elements for a 

particular biological characteristic 
O Affmity processes to separate elements of interest 

> Rational Drug Design 
O Structural design based on 3D shape of the target receptor 
O 3D elucidation through of target by X-ray crystallography 

18 
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Teams lo * y »rivers 
Product Development IL 
Preanïcal & Clîffical 

• Pharmacogenetics 
O Targeting drug response and development based on 

genotype (eg, Wellcome Trust SNP Consortium) 
> New Therapeutics 

O Gene therapy 
O Cellular therapy 
• Photo  dynamic therapy 
O Carbohydrate Based therapy 
O Monoclonal antibodies 
O Angio genesis 
• Transgenic models 

19 
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Teci - *logy Drivers 
Market Development: 
Dlagnostics & Drug Defivery 

• Drug Delivery 
• Needleless technology 
O Silicon chip delivery 
O Aerosols 

> Diagnostics 
O Gene chip (nanotechnology) 

> Information Technology 
O WWW consumer based interactions 
O Trial recruitment 
O Home DX with WWW based 

support and advice 

20 
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TRM Next Steps 
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Issues liscussei 	g E/rtch. 
Stakeholder Csnsult0 -tign 1 1  clutie: 

.1  Stakeholder's stage of involvement according to 
the value chain 
Industry themes and trends 

/ Current and future technology needs 
VII  Canadian strengths, weaknesses, opportunities 4  nd 

threats 
Ve  Canadas global competitiveness  in  biopharma 
1'  Interest in participating in an industry-led and 

government-facilitated Technology RoadMap 
Initiative 
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Consultation  - Outwit] es 

>2/3 of the companies 
consulted focus on 
therapeutics 

>Less than 1/3 of the 
companies are 
conducting R&D in 
non-therapeutic 
subsectors 

25 
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anada's Business Environment trengths 

Education System 
Government  Support and Funding of - 

Programs 
Tax Incentives 

Business Mentality 

Venture Capitalists 

Bas ic Res e arc h/S killed S cientis ts 

0 2 4 6 8 10 12 14 16 18 20 22 24 

# Stakeholders 
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Canadian lusiness Envirsnment VTea  esses 

Tax Incentives 
Government Support and 

Funding of Programs 
Drug Approval Process 

Commercialization/Technology 
Trans  fer  

Canada is a small market 

Business Mentality 

Tax Structure 

Venture Capitalists 
Skilled Personnel (in 

business) 

0 	2 	4 	6 	8 	10 	12 	14 
# Stakeholders 
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Can,' 	1it oh. rm.. I. 	st: 	• ea), nities 

Potential to be the top-ranked country 
worldwide for clinical trials 
Potential to develop innovative technological 
niches, e.g. drug delivery, contraception, gene 
therapy, nanodesign 

> Formalize cross-sector networking and develop 
leadership in cross-sector research in 
convergent technologies 

0 Information technology (a Canadian strength) 
is cheaper to develop than biotechnology 

> Ethnic composition lends itself to founding 
population research 
Lead in areas where knowledge and expertise 
are important, e.g. genetic epidemiology or 
disease pathophysiology 

29 
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> International threats 
a Perception that countries such as 

Germany and Ireland have displaced 
Canada from its rank of 21  or 3 1 d 
several years ago 

> Canada will export basic research 
and buy it back at a more developed 
stage 

> Being relegated to "toolkit" 
companies that develop and then sell 
technologies, rather than developing 
health care drug products 
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Consultation autcomes 

r tvincial The,:. 

Quebec 
O Satisfied with business structure, tax credits, and tax holidays 
O McGill perceived to be excellent at technology transfer 

British Columbia 
O BC NDP government poorly perceived by biotech sector (lack of 

funding and tax incentives) 
O UBC located incubator and biotechnology co-op programs well 

regarded 

Ontario 
O Lack of tax incentives was key concern 
O Newly created Biotech incubator fund was viewed positively 
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Canada is globally recognized for innovation in basic research 

> Geographical dispersion and provincial barriers have created a need for 
infrastructure and community for industry to interact, learn from each other, 
collaborate, and obtain critical mass 

Result of technological convergence is that no one individual or company 
will have the expertise to develop basic research and commercial products 

> A mechanism for creating linkages between the key stakeholders- 
government, academia, pharma, biotech, hospitals and NCEs—would enhance 
the business infrastructure for developing drug products in Canada 

Need to identify specific niches in which Canadians can compete, e.g. clinical 
trials and irmovative technologies 

> Some firms feel they may have to become American to grow unless Canada 
improves the business infrastructure and enhances recognition and 
valuation 
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Due to the high burn rate many firms need to partner earlier than 
expected 

Most Canadian biopharma companies have strategies for retaining 
their technological products in -house for as long as possible 
since a higher return on investment is gained as we move along the 
value chain 

> Convergence of technology is creating the need for cross-sector 
academic research and increasing the time spent on sourcing 
strategic partners 

o The most desirable alliances are with Cdn biopharma, Cdn 
academia, and non-Cdn pharma and biopharma 
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Technol Drivers 
Themes 

>Canada lias a wealth of scientific and 
technological expertise that is waiting to be 
recognized and accessed 

>There is a lack of critical mass esilecially 
compared with the United States, in the promising 

ologies of the future 

Canadian companies are now looking forward to 
Le "post-genomics" era in which the information 
Ithered from the Human Genome Project  will  be 
Lterpreted and applied to drug targets  

38 
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Consultation Outcon es 

fl  ec n ers 

Themes 

Critical future technologies will be 
functional genomics, proteomics, gene 
therapy and pharmacogenetics 

> Canadians have the technological 
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However, concerns included: 
O Level of time commitment 
O Level of interaction (e.g 0  number 

of people involved in discussions) 
O Assurance that there would be 

wide representation across 
stakeholders, including 
government funding agencies, 
pharma, venture capital and 
government industry reps 
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> Project Scope and Methodology 

> Industry Overview 

> Overview of Current & Future Technologies 

> Consultation Outcomes 

> Technology Assessment 

> Technology Roadmap Recommendations 

> Business Environment Recommendations 

• TRM Next Steps 
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2. Examine models for different formats for 
implementing the TRIVI 

I. Implement the Technology Roadmap 
Initiative for the Biopharmaceutical industry. 
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Ensure Roadmap process is well designed. 

Expand the Technology Roadmap to include 
other industry sectors and technologies. 
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5. Ensure that there is sufficient representation 
from larger biotech/pharma companies. 
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6. Create an opportunity for follow-through. 
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› Technology Roadmap Recommendations 

> Business Environment Recommendations 
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> TRM = Next Steps 
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Educate consumers, analysts and investors about 
Canadian biopharmaceutical opportunities in order to 
recognize the value in the market 

Concentrate more funding on fewer companies with 
niche and competitive concepts, e.g. Ventures West's 
new $200 million fund 

> Establish a more favourable regulatory environment to 
approve future technological products, e.g. 
pharmacogenomic products 
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> Celebrate successes in biopharmaceuticals 

> Benchmark other countries with regards to business 
infrastructure for biopharmaceuticals, 

0 U.S. Small Business Granting Program and stock option taxation 
0 Germany/Europe's potential to leapfrog Canada 
0 Ireland's government focus on decreasing taxes and improving 

investment opportunities 

Create a community or system for linking geographically 
disparate companies in order to obtain critical mass in 
technological expertise 
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e.csirmni 
• Ensure accurate and speedy dissemination of 

information regarding the availability of new funding 
programs and incentives 

> Interact with agencies such as Genome Canada as well as 

national and provincial funding programs (such as 

Technology Partnerships Canada) to highlight funding 
and infrastructure programs for novel technologies 

> Implement training programs in new critical fields of 
biopharma 

o Link with BIOTECanada and BHRC 
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> Project Scope and Methodology 

> Industry Overview 

> Overview of Current & Future Technologies 

• Consultation Outcomes 

> Technology Assessment 

• Technology Roadmap Recommendations 

> Business Environment Recommendations 
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„ext SteDs 
• Organize a preliminary national 

roundtable conference with approx. 
40-50 stakeholders 

> Conduct an international 
benchinarking study to identify 
innovative processes and programs 
Formation of subcommittees to 
facilitate the TRM process 

• Continue to conduct industry 
consultations (carried out by IC or 
other group) to maintain focus, obtain 
continuous input, and build 
enthusiasm and consensus 

• Form a TRM Project Steering 
Committee... 
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> Gordon Stranks 
O BioTools Inc, Alberta 

> Alan Bernstein 
O Director, Samuel Lunenfeld Institute, Ontario 

• Jeremy Carver 
• President and CEO, GlycoDesign Inc, Ontario 

> Graham Strachan 
O Senior Advisor Business Development, University of Toronto, Ontario 

> Andre de Villers 
O President and CEO, Theratechnologies Inc., Quebec 

> Michael Winther 
O Quantanova Inc.. Quebec 
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Borys Chabursky, President 
76 Hartfield Rd. 

Toronto, Ontario, Canada 
M9A-3E2 

Tel: (416) 2364054 
Fax: (416) 236-2801 

E-mail: behabursky@home.Com  
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