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THE CQDM’S OBJECTIVES AND STARTING MODEL

CQDM was created in 2008 with the mission to
support the development of technologies that
accelerate the development of safer and more
effective drugs.

Its creation came at a time when the need for funding
translational research, that is, the passage from
academic research to drug development, was
particularly pressing in Quebec and in Canada following
the near-disappearance of venture capital financing at
this stage of development. At the same moment, the
pharmaceutical industry was also changing its R&D
strategy, reducing its in-house research capacities,
adopting open innovation models and looking to develop
collaboration methods with academic research teams
and biotechnology start-ups. The initial connections
between pharmaceutical companies and academic
research teams made obvious the need to align
academic research expertise with drug development
know-how in response to market needs.

To address these challenges and benefit from the openness brought on by the
pharmaceutical industry’s strategy change, CQDM developed a unique collaboration model
to select, fund and execute translational R&D projects. This collaboration model operates
on two levels:
(i)

The project funding based on collaboration between governments,
pharmaceutical companies and other research co-funding partners;

(ii)

The selection and implementation of projects based on a collaboration
between academic research teams, pharmaceutical companies (pharmas) and
biotechnology companies (biotechs).

The funding model for CQDM and its projects
The initial funding of CQDM and its projects was secured through the commitment of the
governments of Quebec and Canada, as well as three pharmas (AstraZeneca, Merck and
Pfizer). Subsequently, CQDM recruited other pharmaceutical companies and research cofunding partners.
Governments and pharmaceutical industry contribute towards project funding and CQDM’s
operating costs, while other co-funding partners only fund projects.
The collaboration model between pharmas, academic research teams and biotechs
during projects
CQDM funds translational R&D projects that are undertaken in the laboratories of public
research centres and biotechs. A minimum of two pharmaceutical companies must be
associated with each project.
The challenge of coming up with a model linking several pharmaceutical companies to the
same translational research project was not an easy task. To achieve it, CQDM focused on
the development of pre-competitive enabling technologies, whose use could lead to a
faster and more efficient development of proprietary products and services.
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In the selected model, pharmaceutical companies bring
their funding capacity, their drug development know-how
and their knowledge of market needs toward project
selection and collaboration with research teams through
mentoring relationships. In return, they gain an access to
academic research teams and biotechs, a financing risksharing between public and private partners (i.e., other
pharmas) at the discovery stage, a right of option to use
the technologies developed during the project for
research purposes and a possibility for future
partnerships to further develop and use these
technologies.
Academic research teams provide their research
capacity and an access to public academic research
funding. In return, these teams gain the funding of their
projects by CQDM, opportunities to partner with multiple
national and international research teams, an access to
pharmas’ know-how (through mentoring partnerships),
opportunities to use the technologies that they helped
develop (licences and other agreements) and the
potential for partnerships and complementary funding
beyond their projects.
Biotechs participating in projects bring their capacity for
research and technology development. In return, they
gain the (non-dilutive) funding of their projects through
CQDM, mentoring partnerships with pharmas,
opportunities for pharmas to validate the technologies
that they helped develop, opportunities to develop
proprietary products and services from the technologies,
as well as possibilities for future partnerships and
funding.
The contributions and expected benefits for each of the
stakeholders can be summarized as follows:

CONTRIBUTIONS

EXPECTED BENEFITS

PHARMACEUTICAL COMPANIES
Involvement in the
funding of projects
Involvement in the
selection of projects
Involvement in the
projects through
mentoring

•

Selection of projects relevant to their interests;

•

Partnerships with research teams and biotechs;

•

Financing risk-sharing at discovery stages;

•

Right of option to use technologies for research purposes;

•

Opportunity to continue partnerships and use the technologies beyond
the projects.

ACADEMIC RESEARCH TEAMS
Research capacity

•

Funding of their project through CQDM;

Access to public
research funding

•

Mentoring by Pharmas;

•

Potential use of technologies by Pharmas and other companies;

•

Opening on partnerships and funding beyond projects.

BIOTECHNOLOGY COMPANIES
Capacity for research
and development of
technologies

•

Non-dilutive project funding through CQDM;

•

Mentoring by pharmas;

•

Opportunities for pharmas to validate the technologies;

•

Opportunities to develop proprietary products and services from the
technologies;

•

Potential for future partnerships and funding.

Beyond the benefits for each of the stakeholders, it is anticipated that CQDM’s projects will
produce outcomes within the ecosystem as a whole in terms of (i) developing new products
and services; (ii) creating new companies, generating economic growth and employment;
and (iii) bringing international recognition to Quebec’s R&D teams.
These are the initial objectives and model. The aim of this report is to evaluate their results
10 years later, as of June 30, 2018.
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THE AIM OF THIS EVALUATION:
MEASURE THE OUTCOMES OF CQDM AFTER TEN YEARS.

CQDM’s outcomes are two-fold:
◼

The outcomes of the tripartite funding model
between governments, the pharmaceutical industry
and co-funding partners;

◼

The outcomes of the collaboration model during the
projects.

The outcomes of the funding model are fairly simple to
measure insofar as all the financial information relating
to CQDM and its projects are known within CQDM.
The project outcomes are both the benefits for each of
the stakeholders expected in the starting model and the
greater ecosystem impacts in terms of partnerships,
creation of companies, economic growth, employment
and worldwide recognition. These outcomes are,
however, harder to identify insofar as: (i) the impact of
the projects is apparent beyond the project's original
lifespan, up to 10 years and beyond; and (ii) information
on what happens after the end of projects is not usually
collected by CQDM and does not appear in the project
reports.

For an overall view of the impacts, during and beyond the project's lifespan, a wider
evaluation had to be conducted among project directors and investigators: over 100 people
who were involved in 64 projects were thoroughly interviewed. An important part of this
task was to create a questionnaire and clearly define the classifications for key questions in
order for the answers to be aggregated and, in the case of quantitative answers, compiled.
The questionnaire covered the following fields:
◼

Scientific and technological production;

◼

Development of research tools and therapeutics;

◼

Additional funding — beyond project funding;

◼

Creation and growth of companies;

◼

Job creation;

◼

Development of partnerships.

The following sections are based on this information and its interpretation.
It is worth noting that the interviews were done with the research teams who led the
projects. The research does not include interviews with pharmas involved in the projects,
which would have allowed for a more thorough analysis of the benefits of CQDM's projects
for the pharmaceutical industry. This aspect could be addressed in a separate study.
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THE RESULTS OF THE FUNDING MODEL
FOR CQDM AND ITS PROJECTS

Building on the initial commitment of governments and
the three founding companies, CQDM succeeded in
attracting funding from a total of 13 pharmaceutical
companies (10 before June 30, 2018, and 3 others after)
and 15 other research co-funding partners (11 before
June 30, 2018 and 4 others after this date).
Funding from governments
For the period ending on June 30, 2018, the
governments’ contribution was as follows:
▪

Government of Quebec: $19.4M;

▪

Government of Canada: $20.8M.

As of June 30, 2018, 10 pharmas provided $18.7M to fund CQDM’s projects.
Funding from other partners
Finally, CQDM was able to attract 11 other co-funding partners before June 30, 2018 who
funded projects to the tune of $24.1M. These partners are public and parapublic
organizations and foundations that usually fund research or economic development. Four
new co-funding partners joined CQDM since June 30, 2018: Accel-Rx, the Canadian
Cancer Society, Lyon Biopole and GlycoNet.
In total, CQDM was able to gather $67.9M to invest in projects at the discovery stage
which would have been difficult to finance otherwise (this was confirmed by the comments
gathered from project leads during the survey).
For the Government of Quebec, the leverage ratio of its investment, including operating
expenses, is 4.2x.

Funding from pharmaceutical companies
Beyond the three initial pharma members (AstraZeneca,
Merck and Pfizer), CQDM attracted funding from ten
other pharmas. In chronological order, based on their
first financing contribution, those pharmas are: GSK,
Boehringer Ingelheim, Eli Lilly, Novartis, Sanofi,
Janssen, Servier before June 30, 2018, then Takeda,
Roche and Amgen afterwards.

Graphic 1 represents the companies and organizations that contribute to the funding of
CQDM and its projects.
Three positive elements emerge from this analysis:
◼

The diversity of co-funding partners and the proportion represented by the private
sector;

◼

The fact that CQDM continues to recruit new pharmaceutical companies as partners;

◼

The relatively high leverage ratio for the Government of Quebec.
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Graphic 1 / CQDM’s projects funding partners
Pharmaceutical companies

*Takeda, Roche and Amgen provided funding after June 30, 2018.

Governments

Co-funding partners

*The Canadian Cancer Society, Lyon Biopole, AccelRX and Glyconet joined the CQDM after June 30, 2018.
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4.1

CHARACTERISTICS OF CQDM’S PROJECTS (2008-2018)
THE SELECTION PROCESS AND
APPROVED PROJECTS

Since its inception in 2008, and until June 30, 2018,
CQDM led 10 funding programs, launched 49 calls for
proposals, analyzed 825 proposals and funded
64 projects, representing a grand total of $67.9M.
Among the 64 projects, 5 were terminated and 47 were
completed. 12 are still ongoing.
10 new projects began after June 30, 2018, totalling
$15.7M.
The following evaluation focuses solely on the
64 projects that began before June 30, 2018.

.
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4.2

PROJECTS BASED ON TRIPARTITE COLLABORATION BETWEEN PHARMACEUTICAL COMPANIES, ACADEMIC
RESEARCH TEAMS AND SMES.

Each project must involve a minimum of one academic
research team and two pharmaceutical companies
among CQDM partners. A significant part of the projects
involves several academic research teams and SMEs
who are either project partners or companies created
from the projects.

Graphic 2 / CQDM projects research partners

In total, the 64 funded projects (graphic 2) brought
together:
▪

10 pharmaceutical companies;

▪

165 university laboratories in 38 public research
centres;

▪

36 private research units in 31 different SMEs.

This tripartite collaboration is one of the key
characteristics of CQDM’s projects.

The 64 projects engaged 1,170 scientific researchers, including 71 principal
investigators and 143 co-investigators.

4.3

PROJECT LOCATIONS THAT GO WELL BEYOND QUEBEC’S BORDERS

Among the 64 selected projects:
◼

25 took place in Quebec only;

◼

16 involved teams in Quebec and other Canadian provinces;

◼

11 involved teams in Quebec and international teams; and,

◼

12 were carried out outside the province of Quebec, in other Canadian provinces.
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Graphics 3 and 4 show the breakdown of projects over
time. The most important element to remember is that
12 projects are still ongoing and 33 projects have been
completed for less than three years. However, as in the
example of Medicago (featured in the following section),
the major beneficial impacts of the project can manifest
themselves several years after the end of the project.
Therefore, the summary that will be presented is far from
being definitive and will continue to expand over the
years.

Graphic 3 / Number of projects per year of start
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4.5

A HIGH RATE OF REACHED
DELIVERABLES THROUGHOUT
PROJECT LIFESPANS

Taken together, projects had an extremely high success
rate: 88% of the deliverables established at the onset of
each project were reached throughout the lifespan of the
project.

4.6

THE PROJECTS’ IMPACTS CAN BE
FELT OVER AN EXTENDED PERIOD OF
TIME BEYOND THEIR LIFESPANS: THE
MEDICAGO EXAMPLE

Medicago is a company based in Quebec, specializing in
the production of vaccines and antibodies.
From 2009 to 2012, it played an important role in a
project funded by CQDM that aimed to develop a new
high-throughput screening technology called
VLP Express that accelerates the discovery and
development of new antigens for vaccines based on
virus-like particles (VLPs).
This technology allows to identify vaccines 10 times
faster than traditional methods for a tenth of the cost.

Once the project was completed and thanks to the technology developed as part of it,
Medicago was able to create new programs for vaccine development for the following
viruses (graphic 5):
◼

Rotavirus (2012);

◼

Seasonal flu (Influenza) (2013);

◼

Novovirus (2014); and

◼

Three other programs that remain confidential.

The technology has also allowed the optimization of the manufacturing process for several
vaccines, namely Ebola and pandemic flu (Influenza).
In 2018:
◼

The Novovirus has reached preclinical phase;

◼

The Rotavirus has reached phase I;

◼

The vaccine for the seasonal flu has reached phase III;

◼

The company was privatised for over $300M. It has 350 employees and announced
that it would invest $245M toward a factory in Quebec.

More than six years since the end of the project, the impacts in terms of product
development, additional funding, investment and employment directly associated with the
technology developed within the project have yet to cease. This is the case for most of
CQDM's projects.
The following paragraphs underscore the various aspects of the impact of these projects.

When the project started, Medicago was a public
company with a market capitalization of $80M. Its main
product, a vaccine for flu pandemics, was in phase I.
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Graphic 5 / Long-term project impacts: the Medicago example
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RESULTS OF THE COLLABORATION MODEL DURING PROJECTS: IMPACTS OF THE
CQDM'S PROJECTS (2008-2018)
5.1. SCIENTIFIC AND TECHNOLOGICAL PRODUCTION

The various aspects that can be sued to measure the
success of CQDM’s tripartite collaboration model (academic
research teams, pharmaceutical companies and SMEs) are
as follows:

Within the lifespan of the projects and beyond, the research funded by CQDM's
projects have produced the following:

◼

Scientific and technological production;

◼

161 publications, of which 127 were peer reviewed;

◼

The development of enabling technologies used for
research purposes to develop marketable products and
services;

◼

635 conference presentations, 321 of which were as guest speakers;

◼

38 patents filed and 12 granted1.

◼

Additional funding to further develop the technologies,
products and services beyond the lifespan of the projects;

◼

The creation of spin-off companies and the contribution to
the growth of SMEs involved in the projects and their
continuance;

This research has also resulted in multiple research partnerships between public
research laboratories and with private SME research laboratories that have
participated in projects in Quebec, Canada and abroad.

◼

Jobs created by the projects and additional funding
received as a result of the projects;

◼

Multiplicity of partnerships forged as a result of the
projects and their continuance.

Section 5.6 highlights the research partnerships between academic and SME
research teams. Beyond quantitative results, it is crucial to measure the importance of
the technological breakthroughs achieved by a large number of projects funded by
CQDM. Table 1 on the following page illustrates some of these breakthroughs, which
were collected through interviews with investigators. The quality of the technological
innovations is the key reason behind the success of the projects in terms of product
development and use of technologies. This will be detailed in the following
paragraphs.

This collaboration model has attracted the biggest
pharmaceutical companies in the world, and results in a
significant financial leverage both during and after the
projects.

1

These numbers, collected from interviews with investigators, are likely an underestimation because patents related to derived products stemming from technologies developed by CQDM's
projects have not been taken into account in this study.

CQDM | SUMMARY OF 10 YEARS OF PROJECTS | 13

Table 1 / Examples of technological breakthroughs that were a result of CQDM's projects
PRINCIPAL
INVESTIGATOR

INSTITUTION/
COMPANY

BREAKTHROUGH TECHNOLOGY

McGill
University
University of
Toronto
Caprion
Biosciences
McGill
University

First platform which allows to measure Endoplasmic Reticulum stress response to different drugs and identify new targets
involved in diabetes, Alzheimer disease and cystic fibrosis.

Sylvain Martel

Polytechnique
Montreal

A drug delivery technology using magnetotactic bacteria-liposomal drug complex that acts as natural medical nanorobots
guided by magnetic fields to selectively target active colorectal tumour hypoxic area with minimal toxicity.

Januz Pawliszyn

University of
Waterloo

An instrument to enable easy, simple, and comprehensive sampling of metabolites and drugs in brain of live animals in real
time and without tissue removal

Michel Bouvier

IRIC

Jacques Corbeil

Laval
University

A high throughput screening toolkit consisting of more than 40 cell-based biosensors that provide broad cell signaling
signatures in living cells to profile the action of drug candidates.
A low-cost machine learning based technology that rapidly identifies the best small cyclic peptides that modulate the activity of
any protein target.

Edward Fon

McGill
University

Drug screening platform using stem cell-derived neurons from 60 different Parkinson’s Disease and Amyotrophic Lateral
Sclerosis patients to assess drug efficacy.

François Berthod

Laval
University

Development of a screening platform using a fully functional 3D human tissue-engineered skin to screen and evaluate the toxic
effect of molecules

Gordon Shore

McGill
University

A synthetic lethality high throughput platform to target key genes involved in tumorigenesis and select new cancer treatment
options.

Vézina-Medicago

Medicago Inc.

The VLPExpress platform provides a capacity to identify the best Virus-Like Particle (VLP)-based antigen presentations for a
disease-causing agent within 10 weeks.

Michel Maziade

Laval
University

Derrick Gibbings

University of
Ottawa

David Y. Thomas
Igor Stagljar
Eustache Paramithiotis
Jean-Paul Soucy

Michel Bergeron
Carl Hansen

Laval
University
University of
British
Columbia

A screening platform to identify drugs that are disrupting membrane protein-protein interaction in living cells.
A biomarker to directly assess the functionality of pancreatic cells using a blood test in pre-diabetic subjects.
Non-invasive diagnostic method for Alzheimer's disease using a retinal hyperspectral camera for early detection of
pathological amounts of amyloid plaques in the brain

Non-invasive diagnostic tool based on retinal response to light (electroretinography) for an early-stage diagnosis of
schizophrenia and bipolar disorder.
A new method allowing 1000-fold more siRNA to be packaged inside exosomes for efficient targeted cell delivery and silencing
of gene expression.
First detailed description of antibiotic impact on intestinal tract microbiome of healthy humans
A microfluidic screening platform to discover function-modifying therapeutic antibodies against GPCRs.
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CQDM's collaboration model has also had positive effects on
the academic teams’ scientific and technological production.
Working in partnership with pharmaceutical companies
created opportunities to use the technology, obtain additional
funding from these companies and from other sources in
order to pursue the research and, eventually, create spin-off
companies that will promote the technology. As a result, the
academic teams’ scientific and technological production has
been pushed forward and better funded.
Dr. Bouvier's project is a perfect example. The team
developed a drug screening platform comprised of more than
40 biomarkers that provide broad cell signaling signatures in
living cells to profile the action of drug candidates. Two
pharma members of CQDM used the technology for their
drug discovery programs, which allowed Dr. Bouvier’s team
to form important partnerships and obtain major funding.
Furthermore, this technology was licenced to Domain
Therapeutics, a French company, which then created a
subsidiary in Quebec to commercialize the BioSens-All
platform as a service for the pharmaceutical industry and
other clients.

5.2. DEVELOPMENT OF PRODUCTS AND SERVICES
CQDM model aims to obtain the collaboration of several pharmaceutical companies
for each project. For this reason, the projects focus on pre-competitive enabling
technologies (diagnostics, discovery platforms, screening methods, drug delivery
processes, research instruments, libraries, animal models, etc.). The pharmaceutical
companies involved in the projects have options to use these technologies for
research purposes.
This pre-competitive level does not prevent these technologies from also being used
to develop proprietary products and create value for the teams that developed them.
Rather, the technologies could be turned into commercial products (for example,
diagnostics or instruments) or used to develop therapeutics.
The originality of the CQDM model is to allow both collaboration with pharmaceutical
companies which are sources of funding and and knowledge sharing as well as
commercial developments of discoveries that can benefit university research teams
and SMEs associated through the projects. Encycle's case, presented below, is a
perfect example.
Encycle's case.
Funding for Dr. Yudin and Dr. Marsault's project led to the creation of a library of
macrocycles designed to develop therapeutics that can target protein-protein
interactions that existing drugs cannot easily reach. The technology enabled the
creation of Encycle, a start-up that identifies a compound from the library for the
treatment of inflammatory bowel disease. Knowing that the technology has the
potential to greatly improve the treatment of several diseases, CQDM fostered a close
collaboration between four large pharmaceutical companies (AstraZeneca, GSK,
Merck and Pfizer) that provided funding, guidance and resources to further the
advancement of the technology. The project’s pharma members secured the right to
screen the Encycle library for a set number of therapeutic targets. The identified
candidates enabled the development of a strategic partnership with some pharmas
beyond the project, generating additional investments for Encycle.
The tables on the next page (Table 2) show the enabling technologies and products
and services resulting from CQDM's projects, as of June 30, 2018, and define the
progress level of their development. The main results are the following:
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Diagnostics, platforms and research tools

Table 2 / Products stemming from CQDM’s projects

◼

DIAGNOSTIC PRODUCTS

◼

30 diagnostics, of which 17 (57%) are currently
undergoing clinical validation and 2 (7%) are at the
commercialization phase;
23 discovery platforms, 24 screening methods, 9 drug
delivery technologies. Of those 56 platforms, 11 (20%)
are at the validation stage and 10 (18%) are at the
commercialization phase;

◼

14 instruments, of which 3 (21 %) are at the prototype
stage and 6 (43%) are at the commercialization phase;

◼

265 other research tools, of which 100 are biological
assays, 68 are animal models and 65 are cell lines.

Therapeutics
CQDM's projects resulted in the development of
131 therapeutics: 105 (80%) are currently at the discovery
stage, 21 (16%) have reached preclinical phase and 5 (4%)
have reached clinical phase, of which 2 are in phase II and 1
in phase III.
Let us recall that the pipeline of projects is still relatively new
and that the inventory will continue to grow, as in the case of
Medicago.
The technologies developed from projects funded by CQDM
and the products derived from them cover a wide range of
indications (graphic 6). Two of these principal indications are
neurology (33%) and oncology (26%), two domains with
pressing needs.

New diagnostics
Improved diagnostics
New companion
diagnostics
Improved companion
diagnostics
New complementary
diagnostics
Improved
complementary
diagnostics
Total

Discovery

Clinical
validation

Regulatory
approval

Commercialization

Total

3
0

14
2

0
0

0
1

17
3

3

0

0

0

3

4

1

0

0

5

1

0

0

0

1

0

0

0

1

1

11

17

0

2

30

DRUG DISCOVERY AND SCREENING PLATFORMS
AND DRUG DELIVERY TECHNOLOGIES
Development

Validation

Use for research or
commercialization

Total

Drug discovery platform

12

6

5

23

Screening methods

14

5

5

24

New drug delivery processes
Improved drug delivery
processes
Total

5

0

0

5

4

0

0

4

35

11

10

56
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RESEARCH TOOLS

100
18
2
9

68
55
13
16

15

assays
methods
processes
databases/libraries

animal models
cell lines
software
others

services

INSTRUMENTS
Development

Clinical
validation

Regulatory
approval

Use for research or
commercialization

Total

New instruments

4

3

0

5

12

Improved instruments

1

0

0

1

2

Total

5

3

0

6

14

THERAPEUTICS
Discovery

Preclinical

Phase I

Phase II

Phase III

Regulatory
approval

Total

New therapeutics

59

12

0

0

0

0

71

Improved therapeutics

3

0

0

1

0

0

4

New biologics

25

2

0

0

0

0

27

Improved biologics

9

4

0

0

0

0

13

New vaccines

9

3

2

1

1

0

16

Improved vaccines

0

0

0

0

0

0

0

105

21

2

2

1

0

131

Total
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Graphic 6 / Number of technologies and products associated with CQDM's projects per main indications
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5.3

ADDITIONAL FUNDING

The 64 projects received up to $67,9M of funding by
CQDM ($43,9M) and its co-funding partners ($23M)
(refer to section 3.1).
The projects’ impacts do not end when the projects do.
The Medicago example is proof. The work performed on
the technologies that were developed within the projects
and on the products derived therefrom continue beyond
those projects’ lifespans and attract additional funding
from public research funders and private partners and
investors. This funding is distributed to the academic
research teams and SMEs associated with the projects
in one way or another.
As a result, after the end of the projects, the
technologies and products developed from CQDM’s
projects have attracted $194M of additional funding, with
67% coming from the private sector: pharmaceutical
companies (21%), SMEs (7%), investors (19%) and
private foundations (20%) – (graphic 7).

Graphic 7 / Additional funding associated with the technologies developed during
CQDM’s projects by source of funds ($M)

SOURCE OF FUNDING
Private companies

Pharma

SMEs

Investors
Private foundations
Public agencies

This additional funding represents:
◼

◼

$128M for the 38 public research units that were
part of the projects, mainly in the form of research
grants ($100M), research contracts ($21.6M) and
licences ($5.5M);

Consortia
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$66M for SMEs that were part of the projects, mainly
in the form of investments and loans ($47M),
research contracts ($13.9M) and research grants
($4.7M).

Therefore, the collaboration between academic research
teams, pharmas and SMEs continued well beyond the
lifespan of the projects.
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5.4

CREATION AND GROWTH OF
COMPANIES

Graphic 8 / Main benefits for SMEs to take part in CQDM’s projects (per percentage
of respondents)

Six new companies were created around the
technologies developed by CQDM’s projects.
A foreign company was attracted to Quebec to create a
division based on a technology that was developed par
one of CQDM’s projects.
Forty other existing companies have witnessed a
significant growth of their activity levels and jobs thanks
to the incorporation, in one way or another, of
technologies developed by CQDM’s projects.
The questions asked during the interviews helped
highlight the main benefits for these SMEs when they
are part of CQDM’s projects, which are (graphic 8):
access to innovation (97%), development of new
products (77%) and strengthening of their research
capacity (71%). R&D funding (54%), partnership with
pharmas (43%) and fundraising support (40%) are next.
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5.5

JOBS CREATED

These partnerships strengthen research in Quebec, in Canada and in the rest of the
world and promote Quebec research institutions beyond their provincial walls and at an
international level. These are relationships that keep developing and that bear fruit
beyond the relationships that were forged within the projects. Thus, we counted:

On top of the 214 investigators who took part of CQDM’s
projects but whose salaries were not covered under the
projects, 64 projects funded 520 full-time equivalents x
years2, including technicians, research associates,
healthcare professionals and students. In total,
1,200 researchers and 191 students participated in the
projects.
If the same ratios are applied to the additional $194M in
funding, it is safe to assume that this amount paid for
1,200 full-time equivalents x years of personnel of the
same type.

5.6

MULTIPLICITY OF PARTNERSHIPS
BETWEEN ACADEMIC RESEARCH
TEAMS, PHARMAS AND SMES

CQDM’s projects collaboration model leads to several
types of partnerships:
During the projects
◼

2

R&D partnerships among academic research teams
and between academic research teams and SME
R&D teams that were involved in the projects.

❖ 76 bilateral research collaborations among academic research teams within the
projects;
❖ 58 bilateral research collaborations between academic research teams and SMEs
within the projects;
These partnerships substantially increased Quebec’s recognition worldwide: 35 of
them included teams from Quebec and teams from other Canadian provinces; 21 of
them included teams from Quebec and teams from other countries.
◼

Relationships between (i) pharmaceutical companies involved in projects and
academic research teams and between (ii) pharmas and SMEs.
These relationships are two-fold:
❖ We counted 382 bilateral relationships during the projects happening between
pharmas and academic research teams, and 58 between pharmas and SMEs3.
These relationships are the result of the pharmas’ financial involvement in the
projects. It gives the right to pharma to receive information on the progress and
results of the research and to exercise a right of option to use these results for
research purposes.
These relationships could lead to future collaborations, such as research contracts,
licences and other uses for the technologies and collaboration opportunities.
❖ In addition, within the projects, pharmas delegated 136 mentors who took part in
work meetings with the academic research teams and SMEs, provided guidance,
steered them toward key contacts, provided access to knowledge, and sometimes
research material (in-kind contribution).

For example, a technician hired full-time for 3 years represents 3 full-time equivalents x years; 8 part-time students for 6 months represent 2 full-time equivalents x years.

3

These relationships were calculated as follows: if a project is comprised of 3 pharmas, 3 academic research teams and 2 SMEs, that makes 9 pharma-academic research teams relationships
and 6 pharma-SME relationships.
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Beyond the projects
The research collaborations, in many cases, continued
around project’s technologies, derived products and
among project participants, but also with the involvement
of new stakeholders, such as pharmas and SMEs.
These relationships would take the shape of
collaborations and research contracts, licences and
other uses for the technologies and additional funding.
Thus, we counted:
◼

18 partnerships between SMEs and academic
research teams;

◼

16 partnerships between pharmas and academic
research teams;

◼

11 partnerships between pharmas and SMEs;

◼

6 partnerships among SMEs.

The direct collaborations among academic research
teams after the end of the projects were not recorded.
To those partnerships involved in the execution of the
projects and their continuance, we must also add
partnerships linked to the funding model of projects that
include the governments and public and private research
funders.
The entire ecosystem is shown on graphic 9.
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Graphic 9 / CQDM and the drug development ecosystem
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5.7.

A COLLABORATION MODEL WITH
SOME OF THE BIGGEST PHARMAS IN
THE WORLD

Interesting fact, the list of pharmaceutical companies that are directly or indirectly involved
in CQDM’s projects (Table 3) includes the top 9 pharmaceutical companies worldwide in
terms of money invested in R&D and 16 of the first 20.
Table 3 / Pharmaceutical companies involved in CQDM’s projects

The different forms of the pharmaceutical industry’s
involvement in the projects were already analyzed when
we reviewed the funding of the projects, additional
funding, different forms of partnerships and collaboration
generated by the projects. Once again, they are:
During the project:
◼

10 leading pharmas were involved in the selection,
funding and undertaking of 64 projects that began
before June 30, 2018;

◼

They contributed to project funding to the tune of
$14.4M;

◼

They developed 382 bilateral relationships with
academic research teams and 58 bilateral
relationships with SME research teams;

◼

They were involved in 136 mentoring partnerships.

Beyond the projects:
◼

A total of 26 pharmas were interested in the
research, technologies and products associated with
the projects;

◼

They provided additional funding to the tune of
$40.5M;

◼

They developed or continued 16 partnership
relationships with academic research partners and
11 with SMEs;

◼

They reported 71 expressions of interest relating to
project outcomes and their continuance (right to
exercise option to use, licences, discussions and
research collaborations and other forms of use of
technologies).

Roche
J&J/Janssen
Novartis
Pfizer
Merck&Co
Sanofi
AstraZeneca
GSK
Eli Lilly
BMS
Amgen
Boeringher Ingelheim
Celgen
Takeda
Biogen
Novo Nordisk
Servier
Mitsubishi Tanabe
Genentech (Roche)

RANKING R&D
2017

RANKING SALES
2017

1
2
3
4
5
6
7
8
9
11
13
15
16
17
18
20
30
34

3
5
2
1
4
6
11
7
13
12
10
19
21
20
24
16
31
45

DURING THE
PROJECTS

PARTNER
BEYOND THE
PROJECTS

X*
X
X
X
X
X
X
X
X
X*
X
X*

X

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

Advanced Accelerator
Application (Novartis)

X

Vertex
GE Healthcare
Curium Pharma
Pierre Fabre

X
X
X
X

Alkermes

X

*No financial contribution as of June 30, 2018
Source: Pharmaphorum - https://pharmaphorum.com/views-and-analysis/top-pharmaceutical-companies-world-2017
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5.8

A CONSIDERABLE DIRECT AND
INDIRECT LEVERAGE RATIO

Graphic 10 / Leverage ratio for the government of Quebec

The section presenting the results of the funding model
for CQDM and its projects (refer to section 3) showed
that the Government of Quebec’s direct leverage ratio
was 4.2x.
If the amount of additional funding ($194M, section 5.3)
is added to the amount for project funding ($67.9M), we
obtain the total and significant leverage ratio, direct and
indirect, of 13.2 for the Government of Quebec
(graphic 10).
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6

6

A HIGH LEVEL OF SATISFACTION

The level of satisfaction of the project leads with
regard to CQDM is summarized on graphic 11. The
question that was asked to the project leads during
the interview appears above each graphic. The
average score for each question ranged between
4.2 and 4.6 on a scale of 1 to 5. The percentages of
those who totally agreed (score of 5) or somewhat
agreed (score of 4) with the statement varied
between 85% and 95%. The following points are
worth mentioning:
◼

CQDM’s key role in funding research project
happens very upstream, in a space where few
funding sources are even available: 75% of the
respondents believe that their project could not
have been funded without CQDM (score of 5)
and 77% believe that CQDM’s funding was key
to develop future technologies (score of 5). If we
include the answers with a score of 4, these
percentages increase to 95 %;

◼

The positive feedback regarding collaboration
with pharmas (“a real value added”): 46% with a
score of 5 and 39% with a score of 4.
Considering the level of difficulty and the relative
lukewarm collaboration relationships that existed
in 2008 between pharmas and biotechs, on one
hand, and academic research teams, on the
other hand, it is obvious that CQDM has come a
long way;

◼

The levels of satisfaction related to the
collaboration with CQDM are equally very high
(scores of 4 or 5 represent 88%).
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Graphic 11 / Project leads level of satisfaction
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6.1

MAINTAINING AN OPTIMAL
COLLABORATION MODEL WITH
PHARMAS REMAINS A CHALLENGE

Throughout this report, we have continually underlined
the original character of the collaboration model with
pharmas established by CQDM and the extent of the
results achieved: direct funding, additional funding,
mentoring and collaborations surrounding project results.
Considering the divide between pharmas, academic
research teams and biotechs at the beginning of the
years 2000, these results deserve to be highlighted.
However, it is important to note that for the following
question about mentoring, “the collaboration between
mentors was beneficial’, the level of satisfaction was
lower than for other questions: the overall score is 4.0
and only 35% of the respondents completely agreed
(graphic 12);
According to the detailed feedback 4, those who
completely agreed (score of 5) and part of those who
answered, “somewhat agree” (score of 4) greatly
benefited from the mentors’ contribution. For others, the
comments suggested that the mentor was not
necessarily the best person for the project and that their
contribution was relatively limited. Other comments
gathered from people who know the pharmaceutical
industry well pointed out that this circles back to the way
projects and mentors are selected within the company
and the way the pharma interacts with external research
teams.

4

CQDM has been able to have pharmas take interest in their projects. The remarks above
illustrate that this remains a permanent challenge, especially since internal organizational and
collaboration models with external research of pharmas are constantly evolving.

Graphic 12 / Project leads’ level of satisfaction with regard to their mentors
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As outlined at the beginning of the report, the present evaluation is based on the in-depth
interviews with project leads of the academic research teams and SMEs but does not include
interviews with pharmas.
Resources permitting, it would be interesting later on to meet with them to get their point of view
on the benefits they gain from the projects and how CQDM model could eventually evolve to
continue optimizing their contribution and their impacts for all parties.

These comments can be found in the evaluation working paper.
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7

7

CONCLUSION

CQDM was founded in 2008 from the intuition that the
transition of the pharmaceutical industry to an open
innovation model opens up new perspectives of
collaboration between university research, the
pharmaceutical industry and biotechnology companies
that would allow in particular tackle two big issues being
faced by drug development:
◼

Funding of phases before the development process
(the famous valley of death);

◼

The capacity to link, on one hand, academic
research know-how and, on the other, industrial drug
development know-how in response to market
needs.

To accomplish this,CQDM developed an original two-fold
collaboration model: (i) a project funding model that links
pharmaceutical companies, governments and other
research co-funding partners (ii) a model for the project
selection and execution that brings together pharmas,
academic research teams and SMEs.
The objective of this evaluation is to measure the
impacts of this collaboration model over the ten years of
CQDM's existence, which includes impacts during the
projects’ lifespan as well as the ones that manifest
themselves thereafter.
The funding model proved to be efficient since it
generated a leverage ratio of 4.2x for the Quebec
Government.
As anticipated (refer to the first paragraph regarding
CQDM’s starting model), the collaboration model
practised during the projects generated important
benefits for the academic research teams and SMEs in
terms funding (project funding and additional funding),

mentoring, validation and use of technologies as well as partnerships between public research
teams and with private companies (pharmas and SMEs). The evaluation allowed to measure the
benefits and to gather feedback on the quality of the results and the level of satisfaction. In
general, the level of satisfaction expressed by the academic research teams and the SMEs is
high.
The evaluation also allowed to determine the number of partnerships of all kinds, the uses of
technology and the funding in which the pharmas are involved. However, the evaluation did not
include interviews done with pharmas, which would have provided a means to measure their level
of satisfaction. The fact that most of the companies renewed their membership with CQDM and
that other pharmas continue to become members is nonetheless a positive indication.
In a broader perspective, at the level of the whole ecosystem, this report shows that CQDM has
easily met its challenge insofar as:
◼

It fulfilled its mandate in developing a culture of collaborative innovation that raised some
scepticism in 2008;

◼

It contributed to funding early discovery stages that would have had a hard time finding
funding otherwise;

◼

It was at the root of technological breakthroughs and delivered high-value-added products
and services that continue to develop;

◼

It had a significant impact on the creation of companies, growth and jobs;

◼

It generated an imposing leverage ratio for the government of Quebec, that is, 13.2x if
additional funding is included.

Ten years later, as technologies continue to diversify and gain complexity, by borrowing new tools
from information technology and artificial intelligence, it is more necessary than ever to break
down the walls. Therefore, CQDM’s position in favour of a collaboration model has not lost any of
its relevance.
In contrast, continuing to optimize the model to interact with a pharmaceutical industry whose
methods of organizing and interfacing with external organizations evolve remains a challenge.
To further understand this, the next step could be to pursue the evaluation by hearing the point of
view of pharmas on their appreciation of the benefits of this model and their possible expectations
from it.
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