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Executive Summary

Introduction

Developing new drugs, vaccines and diagnostics is a critical part of a package of
steps needed to treat and ultimately eradicate the infectious diseases prevalent

predominately among the poorest segments of the developing world.

This paper focuses on the role of public-private partnerships (PPP) as an innovative
approach to the provision of drugs and vaccines for less developed countries
(LDCs). It explores a set of common challenges to PPPs — including governance,
funding, and IP strategies — drawing from the MMV, IAVI, GATB and MVI
experiences. As a point of departure for analysis, the piece focuses on the private
sector’s recent experience with the R&D process and its increasing reliance on a
complex network of collaborations among major companies, biotechs, and service
providers. The paper compares these private sector models of organising the R&D
process with models adopted by the PPPs.

Defining the R&D problem

3.

Studies have been conducted to identify the reasons for the lack of new private R&D
into these infectious diseases. Assuming similar cost and scientific hurdles for
neglected diseases as for researched diseases, a key factor that discourages private
investment is the poor expected return. Despite high need — a large number of
patients — these patients are unable to pay for medicines and thus expected demand
is very low.

The public policy challenge is to construct incentives to engage public and private
researchers so that they invest aggressively in R&D to develop products fa the
neglected diseases of the poor. The discussions about what to do have put forward
two alternative models for R&D.

(i)  The first model — the commercial approach - strives to make neglected
diseases as attractive as other, non-neglected, diseases to private companies
looking to make investment decisions. By improving their expected
profitability, these policies would incentivise more R&D into these diseases.
The issues around creating these incentives and assessing their likely impact
are the subject of a second paper we are preparing for Working Group 2;

(i) In the second model, public -private partnerships (PPPs) are set up to address
disease specific R&D gaps. The issues around the likely effectiveness of these
PPPs is the subject of this paper.

The two models are not mutually exclusive. An important conclusion of this study is
that public private partnerships’ success depends on there being credible pull
mechanisms in place that enhance the expected size of the market and thereby
incentivise major pharmaceutical companies to participate in the late stage clinical
trial and commercialisation stages of the process for products in the pipelines of the
PPPs.



Understanding Pharmaceutical R&D processes

6.  The dynamic R&D market place is characterised by:

- a new division of labour with an increasing number of public and private
organisations with skills that can be bought to meet R&D requirements
opening up collaborative possibilities that did not exist even 5 years ago;

- in general, for any disease, an R&D process that is a partnership of public and
private organisations. Whilst public institutes tend to focus in the early
discovery phases while the private companies invest in all stages (but in
particular control most of the know-how in the development, production, and
commercialisation stages in the process), there is an increasing overlap, with
the private sector involved in “open science” (publishing as well as patenting)
and universities increasingly involved in patenting activities;

- evidence of spillover effects;

- evidence that the major pharmaceutical companies retain integrative skills.

7. The implications for the PPPs are:

- the “virtual” approach is contractually feasible and gives each PPP maximum
flexibility in identifying public and private partners;

- there is a key integrative role that large companies appear to perform in the
discovery area. There are also significant “spillover” effects from different,
but related R&D programmes. This means that the PPPs should not manage
their discovery portfolios as separate discreet entities but should constantly be
seeking complementarities across programmes;

- large companies continue to dominate commercialisation activities. There is
evidence from the US “orphan drug” that smaller biotech companies are able
to bring products to market, but there are particular characteristics of these
markets that may not be applicable to PPP target markets. This means that
PPPs have to contract with large companies at some point, or develop
substantial in-house co-ordination competencies if they are to manage these
stages on a virtual basis.

Assessing the PPP model
Effective Management

High quality management with strong commercial experience is essential if the PPPs are
to succeed. Equally important are in-house experie nce in the science of the disease and in
the economics and politics of the global health arena. Three of the four PPPs in this study
have succeeded in attracting top calibre people to fill the CEO position and their advisory
posts. As they mature and expand their scope of activities, they will need to hire more
people with new skill requirements.

The analysis of the four cases suggests a learning process over time by new PPPs from
established ones. For example, we find shorter gestation periods and that the more recent
PPPs have integrated a more representative set of shareholders from the outset.



Governance

Accountability is essential but there is an important debate about the form that this should
take. The PPPs in this study have similar objectives which are reflected in:

- choice of projects and decisions about whether to move the product forward, award
it with additional funding etc. (milestone decisions);
- choice of board members.

The trick is to keep a balance between the scientific expertise needed to oversee specific
projects and the regional, political, financial expertise needed to pursue a successful PPP
in these neglected disease areas.

A pluralist model is appropriate. It assumes that the government has policy objectives but
seeks to achieve them by creating a framework in which civil society and a market
economy can function. When the government is seeking to fund services it will use the
private sector to provide them if it has the expertise to provide them efficiently and
manage the contractual arrangements to ensure a “win-win” situation for the public and
private sectors.

Our conclusions are that:

- the main emphasis in scientific committee and board representation must be on
expertise rather than representativeness;

- LDC involvement at expert level is essential if products are to be useful in LDC
programmes.

Performance measurement

An important discussion is that of how to evaluate the PPPs. Probably a number of
indicators need to be developed. The PPPs need to be compared to other models of R&D
for neglected diseases from the stand point of efficiency, progress, accomplishments. The
problem is the lack of projects done by other methods. They also need to be assessed on
the basis of how well they meet their tasks of bringing products forward, using
intermediate milestones to track progress along way.

Given the immaturity of these PPPs, one way to assess their value is to rely on
intermediate indicators as is done for biotech companies not yet earning revenue. These
companies are evaluated for their pipeline, the type and number of alliances, the reputation
and reliability of the board, the amount of funds raised through public and private
channels.

It is still early days for these PPPs so any assessment is necessarily preliminary. Still
without successes and failures, it may be too early to say whether any failures are the

result of decision making processes, the science, or the criteria used to govern the projects.

Our findings are:



- The PPPs have successful raised almost a half a billion dollars, about half of their
targeted R&D funds for 2005. The Gates Foundations and the governments of

northern Europe have made the largest contributions so far.

- With the exception of GATB, all have successfully initiated research programs.
MMV is working to balance it portfolio with the selection of some development
projects in the second round. TAVI’s support have helped to vaccine products move
into Phase 1 trials. MVI has successfully done a deal with GSK to jointly complete
Phase III trials on their malaria vaccine.

- Considerable uncertainties remain about their ability to raise the rest of the funds and
secure the deals they need, especially with large pharmaceutical companies to meet
their product and cost targets.

Intellectual Property

PPPs must pursue an aggressive IP strategy designed to maximise the social value of
product and process patents. This can be achieved by:

- acquiring rights over all IP arising from projects directly funded by the PPPs;

- trading rights to rich country marlets and use in other indications for low price
access for LDC target markets;

- ensuring there are incentives to deliver to these markets — such as requiring
simultaneous launch in rich and poor countries;

- providing incentives to supply sufficient volume to LDC markets;

- retaining reversion rights, should commercial partners not deliver on their
commitments.

The evidence suggests that the PPPs are pursuing these strategies.

Funding

All of the PPPs presented here depend on major pharmaceutical company and/ or biotech
company involvement in both R&D and commercialisation activities to succeed. For
example, MMV assumes that the malaria market is large enough to make investments
from phase III onwards profitable. The other PPPs assume that additional incentives, such
as a global purchase fund, are needed. Though companies’ total R&D costs will be
significantly reduced by their operating with a PPP, (because the PPP is making up-front
investment in discovery and because other costs, such as clinical trial costs, may be lower)
these investments will still not be profitable in the late development and commercialisation
stages without a market. So the two need to work in step - a combination of PPP and
push/pull incentives are needed for success.

The amount of moneyPPPs need to bring products to market will therefore depend on two
factors, namely the extent to which:

- there are other push/pull incentive effects. These could be of three sorts:

1. markets in richer countries, or in the richer parts of middle or low income countries
where commercial prices (i.e. including a mark up to recover R&D costs) can be



charged. Segmenting markets in poorer countries to identify the size of any payer
market is work that the PPP can assist with;

2. the use of a Global Purchasing Fund to purchase products for the target LDC
populations, either at manufacturing and distribution cost or including some mark-up
to recover R&D cost;

3. other “push” incentives, such as R&D tax credits for companies undertaking work
on products for LDC diseases.

- they are able to reduce the estimated average cost of $600m to bring a product to
market, by co-ordinating research efforts, reducing attrition rates, time taken, the
cost of clinical trials, and the cost of capital, and by obtaining fast track regulatory
approval.

In conclusion, PPPs are a valuable part of a total solution. But Governments cannot get
complacent by assuming that the problem has been solved with the allocation of relatively
small amounts of money to the PPPs. The International aid organisations and NGOs,
likewise, must not only support PPPs but also continue to lobby for other push/pull
incentives, particularly for a Global Purchase Fund, or equivalent, to operate in these
disease areas. PPPs represent a viable model to tackle the killer diseases of the poor of the
world, but they cannot succeed in isolation.

Conclusion

Our overall assessment of these PPPs is that the results, given the potential obstacles, have
been outstanding. That said, there is a long way to go and many uncertainties remain both
about the ability of the PPPs to do the job they have set out to do and the ability of the PPP
to actually solve the bigger problem - the R&D gap funding gap.



Introduction

Developing new drugs, vaccines and diagnostics is a critical part of a package of steps
needed to treat and ultimately eradicate the infectious diseases prevalent predominately
among the poorest segments of the developing world.

This paper focuses on the role of public-private partnerships (PPPs) as an innovative
approach to the provision of drugs and vaccines for less developed countries (LDC). It
explores a set of common challenges to PPPs — including governance, funding, and IP
strategies — drawing from the experiences of the Medicines for Malaria Venture (MMV),
the International Aids Vaccine Initiative (IAVI), the Global Alliance for TB Drug
Development (GATB) and the Malaria Vaccine Initiative (MVI). As a point of departure
for the analysis, the piece focuses on the private sector’s recent experience with the R&D
process and its increasing reliance on a complex network of collaborations among major
pharmaceutical companies, biotechnology firms, and service providers. The paper
compares these private sector models of organising the R&D process with models adopted
by the PPPs.

The paper is structured as follows:

Section 2 presents the R&D problem for neglected diseases of the developing world to set
the stage for the need to examine and understand the PPP model.

Section 3 discusses the changes that have taken place over the last two decades in the
organisation of the commercial R&D process. It highlights the shift in the composition of
actors, their respective contributions, and how they work together to get a drug or vaccine

to market. We highlight implications for PPPs from this analysis.

Section 4 defines PPPs and analyses how our four PPPs are organized and operate.
Included also in this section is a discussion of the funding and managing intellectual
property issues that all PPPs face.

Section 5 review the debates surrounding the questions of how these PPPs should be
governed and what indicators should be used to assess their performance.

Section 6 outlines our conclusions, focusing in particular on the funding issue. Details
about the different stages in the R&D process and about the four PPPs are presented in
Appendices at the end.

This paper makes an important contribution to the work under way by Working Group 2.
Many of the key debates referenced in this paper are central to the Group's research
agenda.

These include:

what composition of actors are needed to further the R&D agenda in neglected
diseases?

what should their respective roles be?

what can be done to engage the pharmaceutical industry in this effort?



how can the intellectual property system be used to advance the research agenda; and
how much money is needed and where will this money come from.



2.

2.1

Defining the R&D Problem
R&D and neglected diseases

Developing new drugs, vaccines and diagnostics is a critical part of a package of steps
needed to treat and ultimately eradicate the infectious diseases prevalent predominately
among the poorest segments of the peoples of the developing world.

As we show in Figure 2.1, the primary actors involved in the research and development
(R&D) of pharmaceuticals and vaccines are public research institutions in developed
countries and private pharmaceutical companies in developed countries. The public
researchers contribute primarily to the early discovery stages; private companies invest in
all stages but dominate the processes of development, production and commercialisation.
As we discuss in greater detail in Section 3, that division of labour has changed somewhat
over the past 20 years though the relative comparative advantages have probably stayed
the same.

There is much evidence that diseases such as malaria, TB, leishmaniasis and others are a
low priority. Surveys of company pipelines and alliance databases add to the much sited
figures of only 5-10 per cent of health R&D going to LDC diseases, with 1 per cent of new
products between 1975-1997 developed specifically for tropical diseases (summarised in
Kettler, 2000). For example, according to the PhARMA website, there are two products in
its member company’s pipelines for malaria, one for leishmaniasis, one for African
Trypanosomiasis and three for TB. According to the ReCap.com alliance website there
are currently 12 alliances in research that might relate to malaria, 17 to TB and 6 to HIV
vaccines.

These diseases are not only neglected by private companies. It is difficult to assign some
of the NIH research investments to specific diseases. But in 2001 only 0.21 per cent of the
total $41,887 million going to Research initiatives and programs went to TB and 1.13 per
cent to AIDS vaccines compared with 10 per cent to cancer, the disease with the largest
budget (NIH). See Table 2.1. A joint WHO/IFPMA group have conducted a thorough
investigation of the public and private involvement in neglected diseases (WHO/IFPMA,
2001).

Studies have been conducted to identify the reasons for the lack of new private R&D into
these diseases (Kettler, 2000, Kremer, 2001, PIU, 2001). Assuming, to start, similar cost
structures and scientific hurdles for neglected diseases as for the developed country
diseases, a key factor that discourages private investment is the poor expected return.
Despite high need — a large number of patients — these patients are unable to pay for
medicines and thus expected demand is very low.

In 1998, for example, the peopks of Africa made up 10 per cent of the world’s population
but suffered 25 per cent of the disease burden, measured in terms of disease adjusted life
years (DALYSs). Sixty eight per cent of those DALYSs lost were linked to communicable
diseases (World Bank, 1999 and WHO, 1999).



2.2

Taking the case of malaria, MMV has estimated that “a new drug that sold well in

endemic countries, with a low margin, and achieved an aggressive 30 per cent market
share in the travellers market, at a 50 per cent margin, would result at most in $50 m
annual returns, not enough for pharmaceutical companies seeking annual sales potential of
$250m-$300m for a new drug” (MMYV Business Plan).

The public policy challenge is to construct incentives to engage public and private
researchers to invest more aggressively in R&D for new products in the neglected diseases
of the poor. The policy discussions focused primarily on two alternative solutions.

@i  The first model — the commercial approach - strives to make neglected diseases as
attractive as other, non-neglected, diseases to private companies looking to make
investment decisions. By improving their expected profitability a package of cost
reducing (“push”) and market enhancing (“pull”) policies would incentivise more
R&D into these diseases. The issues around creating these incentives and assessing
their likely impact are the subject of a second paper we are preparing for Working
Group 2. See Table 2.2 for a list of incentives;

(i)  In the second model, public -private partnerships (PPPs) are set up to address disease
specific R&D gaps. The issues around the likely effectiveness of these PPPs is the
subject of this paper.

The commercial model versus the PPP model

Both models (i) and (ii) rely on public and private resources. The PPP model involves
working with private industry, in part because many of the background patents researchers
would need access to are in the hands of companies, but also because there are skills and
resources that only private companies have experie nce with and access to. For the public
sector to seek to replicate all of these skills would be highly inefficient and time
consuming.

But the two models differ as to who directs and conducts the R&D projects and what the
key objectives are driving the projects forward. In the first (incentives) case, private
industry orchestrates and controls the projects, seeking out partners in the same way they
do for other diseases, driven, as in other cases, primarily by the expectation of return on
investment. There is no guarantee however that many (or any) companies will initiate
research in these areas. It may be that only those with competencies in-house already are
likely to respond, or companies with products sitting on the shelf, or when discovery
research identifies potential uses for these specific diseases.

In the second (PPP) case, the unit overseeing the partnerships would direct and control the
projects but private industry, often in partnership with public researchers, especially in the
early discovery phases, would conduct the R&D. The public objective motivates the
process, though the goal is to establish win-win contracts and arrangements whereby
companies can expect some return on their investments while at the same to contributing
to a vital public health process. PPPs put money into the system, jump-start projects, and
potentially incentivise others to join.



The two models are not mutually exclusive. An important conclusion of this study is that
PPPs’ success depends on there being credible pull mechanisms in place that enhance the
expected size of the market and thereby incentivise major pharmaceutical companies to
participate in the late stage clinical trial and commercialisation stages of the process for
products in the pipelines of the PPPs.

This paper focuses on the product development PPPs model, evaluating their potential
performance, and the pros and potential problems of this model. It draws extensively on
information from four cases — Medicines for Malaria Venture (MMYV), International Aids
Vaccine Initiative (IAVI), Malaria Vaccine Initiative (MVI), and the Global Alliance for
Tuberculosis (GATB). These cases are initiatives aimed at the top priority diseases, and
cover a range of organisational forms from “giving grants to boost existing projects”, to
managing new projects from discovery to launch, to managing new and existing projects
from discovery to consumption of a medicine by the patient. They all have in common the
goal to pursue a social mission by employing the “best practices of the private sector and
drawing upon resources from the private and public realms”.

There are a number of sources of literature we have used to evaluate and analyse these
new product development PPPs. Certainly the idea of pooling private and public resources
to pursue “public services” is not new — and others have commented on examples from
health care and elsewhere looking at strengths, weaknesses, successes and failures.
Specifically Buse and Walt are analysing global health PPPs in their work. The Global
Health Forum (Initiative on Public Private Partnerships for Health - [PPPH)
(www.globalforumhealth.org) has started work to establish an extensive data base to find
models of best practice and facilitate learning between existing and new PPPs. The IPPPH
has two primary aims: to monitor, analyse and facilitate the exchange of information on
PPPs; and to foster the development of effective new partnerships.

In this report we approach the subject from a different angle, analysing how PPPs work as
alternative models of R&D — i.e. we see them examples of R&D structures to compared
with other methods of getting products from idea to patient. We use “private” models of
R&D as a starting point and consider how these PPPs compare, what can be learned from
private to PPP (and the other way round potentially). We address the existing organisation
of public and private R&D in Section 3.

Each PPP is organised slightly differently. In Section 4 we present details of each case —
how is it organised, who are the funders, what kind of collaborations they seek to
establish, how they plan to move the products through to market.

Key to the question of how to incentivise industry to participate is the issue of intellectual
property. In these PPPs, IPR is a strategic tool used by all parties to try and incentivise
private industry to participate and while at the same time ensure the goals of affordability
and access.

In Section 5 we assess the governance and accountability structures of these PPPs and
performance indicators. Just as PPPs seek to establish innovative models of R&D and IPR
sharing, analysts of PPPs seek innovative tools with which to evaluate their performance
and impact on the R&D problem.

10



Figure 2.1— Who Invests in Global Health R&D
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Note: Total R&D Expenditure in 1992 = $55.8 billion

Source: WHO, 1996.
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Table 2.1

NATIONAL INSTITUTES OF

HEALTH

Research Initiatives/Programs

(Dollars in millions)| FY 1999 FY 2000 FY 2001
Research/Disease | Actual Estimate | Estimate
Areas
Aging $1,215.0 $1,382.5] $1,454.5
AIDS(Budget 1,792.70 2,006.20] 2,111.20]
Authority)
Minority AIDS 359.9 402.5 426.8
Pediatric AIDS 196 220.3 230.7|
Vaccines AIDS 182.3 238.7 267.5
ALS 17.2 19.2 19.9)
Alzheimer's Disease 406.5 466.4] 491
Arthritis 238.8 272.3 287.7|
Asthma 140.4 158 167.3
Autism 40 455 47.8
Behavioral R and 1,569.00 1,776.70[ 1,866.90]
SSR
Bioengineering 697.5 771.2 812.9
BISTI - 109.9 147.4
Cancer Research 3,377.30 3,856.60[ 4,076.80
Breast Cancer 474.7) 523.8 553
Lung Cancer 163 180.7 192.2
Ovarian Cancer 65.4 73 77.9
Prostate Cancer 177.5 239.2 271.2
Cardiovascular 1,327.10 1,500.30] 1,588.20
Research
Chronic Fatigue 6.7 6 6.3
Syndrome
Clinical Research 4,920.50 5,560.40] 5,808.60
Complementary and 116 160.7 160.3
Alternative Medicine
Cystic Fbrosis 71.6 80.9 85.5]
Decade of the Brain |3,122.20 3,567.40[ 3,760.40
(Brain Disorders)
Diabetes * 457 .6 525.1 561
Diagnostic Radiology 341.9 378.4 393.6]
Emerging Infectious 158.7 184.5 196
Diseases
Fibromyalgia 6.4 6.8 71
Gene Therapy 360.8 404.8 426.8]
Hepatitis C 39.7 49 51.7
Human Fetal Tissue 18.6 20.5 211
Research
Hypertension 175.4 196.2 206.4]
Infant Mortality/ Low 383.4 432.1 455
birth Weight
Kidney Disease 236.1 267.6 283.9
Lupus 46.1 52.4 55.2
Mental Health 1,089.30 1,244.80[ 1,313.40]
Mind and Body** 110 120.6| 125.3
Multiple Sclerosis 96.3 107.4 110.5
Muscular Dystrophy 16.7 18.8 19.9
Nutrition 587.5 658.1 695.3]
Obesity 161.4 183.1 194.4
Osteoporosis 136.7 154 162.7]
Parkinson's Disease 132.3 158.2 165.4]
Pediatric Research 1,902.80 2,154 .50 2,264.00
Polycystic Kidney 11.8 13.6 14.4
Disease
Prevention 3,876.90 4,420.00] 4,664.30
Rehabilitation 199.2 226 238.5
Schizophrenia 200.6 228.7 242.6|
Sexually Transmitted 136.4 153 162.9
Diseases/Herpes
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Sickle Cell Disease 50.4 56.4 59.7

Sleep Disorders 119.7 136.4 143.6|

Smoking and Health 353.9 392.5 414.2

Spinal Cord Injury 62.1 68.7 70.5

Stroke 186 206.5 215.1

Sudden Infant Death 49.3 56.1 59

Syndrome

Tobacco Research 477.5 529 557.8]

Topical Microbicides 26 29.4 31.6|

Tuberculosis 72.8 81.7 86.8]

Research

Vaccine 364.1 434.7 474.8

Development

Vaccine Related 405.8 483.2 526.1

Women's Health 2,320.10 2,610.70] 2,759.00]

Research

Total 34,832.6| 39,679.40| 41,887.10
0

Share of Total

Cancer % of Total 9.70 9.72 9.73]

TB % of Total 0.21 0.21 0.21

All Vaccine 1.05 1.10 1.13]

Development % of

Total

AIDS % of Total 5.15 5.06 5.04]

AIDS vaccine % of 10.17 11.90 12.67

AIDS total

AIDS vaccine % of 0.52 0.60 0.64

Total

Source: http://grants.nih.gov/grants/oer.htm
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Table 2.2

OH

Incentives to Motivate Private
Companies

Push Pull
Improve intellectual property

protection for LDC medicines

Roaming market exclusivity*

R&D tax credits* Purchase funds, price guarantees
R&D grants* Tax credit on sales
Social venture capital funds Creating functioning markets in LDCs

Investments in clinical trial
infrastructure in LDCs
Speed up the approval process

* A modified Orphan Drug Legislation could combine R&D tax credits,
R&D grants on the push side with roaming market exclusivity on the pull
side.

Source: Kettler, 2000.

14



3.1

3.2

Understanding Pharmaceutical R&D processes
Modelling the R&D process

In order to enable us to put PPPs in context we develop a framework to enable us to
understand the process of getting a new chemical entity to patients.

This progresses from the understanding of a disease mechanism to the discovery of a
candidate product through to the consumption of a medicine and the achievement of health
gain for the patient.

We have divided pre-launch and post-launch activities into 10 main activities and then
subdivided each activity into greater detail. The six “frontline” activities are

- Discovery;

- Clinical development

- Non-clinical development. Those non-clinical development activities that occur in
the discovery phase, i.e. prior to the entry of a product into clinical development are
often called “pre-clinical” development.

- Regulatory approval and monitoring

- Product manufacture and delivery

- Sales and use of the product

In addition we have identified four corporate activities that have to take place in order to

support the “frontline” activities. These are of particular importance to the analysis of
PPPs that we wish to undertake. These key “support” activities are as follows:

- governance
- executive management
- intellectual property management
- funding arrangements.

A detailed description of these activities in set out in Appendix 3.1. Figure 3.1 sets out the
sequencing of the frontline activities and a time and cost line. On average pharmaceuticals
take around 12 years from patenting to licensing and cost around $600m when the costs of
failures and the cost of capital are taken into account. We return to the issue of the cost of
R&D in a later section.

Changing boundaries in the conduct of R&D

The post-war model of pharmaceutical R&D was one of “in house” research, development
and manufacture by vertically integrated major pharmaceutical companies (Galambos and
Sturchio, 1998). Basic research into disease mechanisms had largely taken place in
universities. Indeed Coc kburn et al (1999a) have argued that “random” screening did not
necessarily require a company to understand disease mechanisms, for example, injecting
hundreds of randomly selected compounds into hypertensive rats in the hopes of finding
something that would lower their blood pressure. This closed, vertically integrated, model
of the R&D process has been changed fundamentally by three major trends. These are:

15



3.3

(1)  aprivate sector move towards “open science” with greater collaboration between the
public and private sectors in understanding disease mechanisms. This dates from the
1970s (although there are earlier examples);

(i) the rise in the 1980s of specialist private sector “biotech” companies, often spun off
from universities, followed in the 1990s by the rise of companies specialising in
“genomic” technologies;

(iii) a trend to subcontracting of R&D and manufacturing activities by the major
pharmaceutical companies.

We discuss each of these trends and then pull together their implications for the
functioning of R& D markets and for an understanding of how PPPs can operate in the
R&D market place.

Changing relationship between the public and private sectors

There are two aspects:

- the move to greater private sector collaboration with universities from the 1970s ;
- the increased tendency of universities to patent the outputs of their research.

Both relate to the same underlying issue and have implications for PPPs - access to
knowledge and the respective historic roles of the public and private sectors in drug
discovery and development.

To put this changing relationship in context we take as our starting point evidence on
where new drugs have come from.

In Cockburn and Henderson (1997) the authors noted a study by Maxwell and Eckhardt
(1990) of 32 innovative drugs introduced prior to 1990 which found that 62 per cent of
drugs would not have been discovered or would have been much delayed without public
sector input. To explore the links Cockburn and Henderson look at 21 drugs identified by
two experts as “having had the most impact upon therapeutic practice” between 1965 and
1992. They found that only 24 per cent (six) were developed with no public sector input
into basic or applied research that was necessary to bring the product to the market place —
a lower share than in the earlier paper, suggesting public sector research has become more
important over time. They note that the public sector can also be important in providing
insight into new uses for existing drugs. Conversely the discovery of an effective
compound by the private sector can provide evidence as to how the body works, providing
new avenues for basic research in universities into human physiology and molecular
biology.
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Table 3.1 Examples of public private linkages in drug development

Cisplatin, which was first prepared in 1845. Biological activity was not reported until
1965 at Michegan State Universy, by researchers on a US Public Health Service
Grant. Synthesis and identification of cisplatin’s anttcancer role was done at
Michegan whth patented the compound. It was licensed to Bristol Myers Squibb for
commercialisation. The National Cancer Institute (NCI) funded post-licensing trials to
explore combination uses and continues to explore its use in other cancers.

AZT was synthesizedin 1963 at the Detroit Institute of Cancer Research, with part
funding from the NCI. Burroughs Wellcome resynthesized the compound and tested
it for antiviral activity in 1984 following work reported by European scientists. The
NCI screened the compound for antiviral activity, and collaborated with the company
on a Phase [ study. Burroughs Wellcome funded a Phase II study on the basis of
which AZT was licensed in 1987. After a legal dispute the courts established that
Burroughs Wellcome were entitled to hold the patent.

Captopril was synthesized at Squibb in 1974. Prior work in the public sector, funded
by the NIH, had shown that peptides derived from snake venom had antthypertensive
properties, but were unlikely to be able to be turned into drugs that could be taken
orally, as peptides are generally degraded in the stomach. After further collaboration
with an NIH funded laboratory, Squibb synsthesized compounds that resembled
peptides but were not degraded in the stomach.

Tamoxifen was synthesized in 1962 by ICI (now AstraZeneca). The primary purpose
of the program was to develop an oral contraceptive but other possible uses including
hormone-dependent tumours were investigated in the initial clinical studies. Funding
for the initial preclinical testing on laboratory animals was part publicly funded. The
NCI has funded more than 100 clinical trials and also participated in pre-clinical
work.

Recombinent erythropoietin was first reported in 1985 by Amgen and by the
University of Chicago. The product was then jointly developed by Amgen and three
other companies. Public sector research had established the role of erythropoietin in
the 1950s and early 1960s. The University of Chicago had worked on various aspects
of its isolation and charactrisation from sheep and humans over 25 years with grants
from one of the NIH Institutes. The technology required to develop recombinant
erythropoietin was developed in the late 1970s;

Fluoxetine was synthesized in 1970 by Eli Lilly as part of an anti-depressant drug
discovery programme set up in the 1960s. Work funded by two NIH Institutes since
1954 (when an NIH funded researcher first found that the chemical reserpine could
produce depression in humans) had also discovered that depression is caused by a
lack of specific chemicals in the brain, notably serotonin.
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In a review of the 21 examples, Reichert and Milne (2000) found that only seven of the
drugs were directly assisted by basic research done in the US public sector, with three of
these sven and another four of the 21 drugs receiving support in funding or conducting
clinical trials. The Joint Economic Committee (JEC) of the US Senate (2000) also looked
at these drugs, focussing on ties to the NIH. Our purpose here is not to enter a debate as to
the validity of the Cockburn and Henderson analysis but to use these examples to
understand the nature of the interaction between the public and private sectors. Table 3.1
sets out six of the examples given by Reichert and Milne and the JEC.

We consider the intellectual property issues that these and other examples raise later. The
view of the JEC, however, is straightforward:

“Once knowledge discovered by basic research has been disseminated, any one can use it
without charge. Therefore investment in basic research can be unprofitable for private
industry except insofar as it has well-defined links with applied research. However, this
implies that the economy wide rate of return on basic research is higher than the private
rate of return that industry can capture — a situation that creates a case for government
support of basic research, such as medical research. Federal research and private research
are complimentary. Private research in the United States has produced a cornucopia of
medic ines, medical devices, and techniques. Private research has built on a foundation
funded by federal research. Many of the ideas underlying private research and
commercialisation were developed by federally funded research. Together, federal
funding and private funding have produced networks of innovative research that have
served the American public well.” (p9)

We should also note that three of the 25 drugs — acyclovir, propranolol and cimetidine -
won their industry inventors Nobel Prizes. The main point, however, is that the typical
project coming to market in the 1970s and 1980s involved either direct collaboration
between the public and private sectors or indirect collaboration via the scientific literature,
and that this collaboration was crucial to the eventual launch of a successful product.

The move to greater private sector collaboration with universities

Cockburn et al (1999a) noted the move in the 1970s to “science-based drug discovery” or
“rational” drug design aimed at taking advantage of increased scientific understanding
about the biological basis of disease. To access such information, firms had to encourage
their researchers to interact more closely with the scientific community external to the
firm, including publishing in the public scientific literature. Firms became participants in
“Science”, in a wider sense, rather than just users of scientific knowledge. For example,
the experiments which identify potentially valuable commercial drugs will also tend to be
empirical tests of specific (and most likely previously unproven) biological or biochemical
theories. A positive publication strategy and the pursuit of “pure” research in-house was
therefore key to connection with publicly funded scientists and so to access to leading
edge understanding of disease mechanisms.

In a further study, Cockburn and Henderson (1997) sought to explore in more detail the
relationship between the public good aspects of basic science and the private returns on
innovation. They looked at co-authorship of scientific papers between researchers in
companies and at universities between 1980 and 1994. Joint authorship is costly in time
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and often implies joint research — an important opportunity for the exchange of tacit
knowledge. They found:

- extensive company publications 68,186 papers — an average of just over 227 papers
per firm per year with a strong upward trend;

- universities accounted for 34 per cent of co-authorships, with hospitals accounting
for 10 per cent and other privat, non profit and public accounting for 11 per cent in
total. Other company employees accounted for the balance of co-authorships;

- the fraction of co-authorship of papers with universities has a positive and
significant effect on research productivity as measured by significant patents (i.e.
those taken out in the US, Europe and Japan);

- having “star” scientists (measured by the fraction of publications attributable to the
top 10 per cent of a companies scientists) also correlates positively and significantly
with research productivity.

These results offer support for the hypothesis that ability to access and interact with the
public sector is an important determinant of the productivity of down stream private sector
research. The implications for PPPs are clear. There are significant gains from ensuring
that all collaborators invest in publishing and in an “open science” approach and that
reward structures encourage scientists to make appropriate trade -offs between the two
activities. This does not exclude enabling the PPP to appropriate the benefits of the
research it funds — the Henderson and Cockburn work and that of Cockburn, Henderson
and Stern (1999b) suggests that patenting and publication strategies are complemetary.

Further evidence of the complementary relationship of publication and patenting comes
from another Cockburn and Henderson paper (1994a) which explored the importance of
externalities between mainstream pharmaceutical companies. Using detailed data on R&D
investments and outcomes for 10 pharmaceutical companies over the period 1975 — 1990
the authors found that output (as measured by important patents, i.e. those filed in two or
more of the USA, Europe and Japan) shows a strong positive correlation between own
output and the success of rival firm’s efforts (after controlling for shifts in technological
opportunity). The mechanism for achieving the spillover benefit is via the scientific
literature and scientific meetings. Far from there being a “mining out” of opportunities,
competitors’ research appears to be a complementary activity to in-house R&D.

University patenting

Cockburn and Henderson raise a concern that efforts to realise a direct return on public
investments in research by increasing the appropriability of public sector research,
particularly through university patenting, may lead to a weakening of the culture and
incentives of “open science” such that the productivity of the whole system of biomedical
research may suffer. Orsenigo (2001) raised a similar concern.

However, work by Owen Smith (2001) on the patenting activities of the 89 most research
intensive US universities since the passage of the Bayh Dole Act in 1980 suggests that
public science (i.e. the output is published) and private science (i.e. the output is patented)
are not necessarily in conflict within universities. The top patenting universities are also
the top scientific publishing universities. His econometric modelling found an increasing
overlap between public and private science. By the 1990s, scientific reputation (in terms
of publication) was having a positive impact on patenting and patenting was in turn
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leading to increased citation and enhanced academic prestige. Those universities that are
successful are the ones that manage the tensions between the two realms of activity in a
way that supports both. Perhaps not surprisingly, these results are similar to those of
Henderson and Cockburn discussed above in relation to large pharmaceutical companies.
There is no longer a choice between patenting and publishing. Success in patenting
requires both. The move of universities in the US to patent does not appear to have
produced a conflict that threatens the ability of the private sector to gain access to basic
research. What it has done is encourage the universities to apply the basic science
themselves, as well as to publish, to produce applications that are of value to the private
sector and will give the public sector a return.

The impact of the rise of biotech/genomics companies on the R&D market

Henderson et al (1997) analyse the impact of the revolution in molecular biology on the
structure of the pharmaceutical industry and hence on the structure of R&D markets. They
note that only one company — Syntex — the developer of the oral contraceptive — succeeded
in entering the industry prior to the mid 1970s. The revolution in biomedical science and
genetics by contrast has led to:

- the use of biotechnology as a production technique, initially on “large molecule”
proteins whose therapeutic qualities were well understood (such as insulin). As a
production technique (the ability to manufacture proteins) biotechnology led to an
explosion of entry. This reflected the difficulty of the processes. It was
unambigously competence destroying for incumbent pharmaceutical companies.
Since 1982 only about 25 biotechnology-based therapeutics have been approved for
marketing.

- the use of genetics and molecular biotechnology to enhance the productivity of the
discovery of conventional “small molecule” synthetic chemical drugs. Here its use
appears to have reinforced the dominance of the more scientifically sophisticated
large firms (particularly some of the US, British and Swiss companies) and has not
been competence destroying for these companies;

- the discovery of biotechnology based drugs. This combined the previous two
techniques and does require some new competences to identify large molecules.

An examination of patenting activity shows that New Biotechnology Firms (NBFs)
accounted for 41 per cent of US origin patents at the European Patent Office in 1987-1993
(38 per cent established companies and 21 per cent universities). The authors believe that
the NBFs initially pursued the process technology route, with the established companies
using it as a research tool. NBFs were also initially more successful in bringing new
biological entities to market (although most of these were orphan drugs — Kettler (2000)).
By 1991 roughly one third of all drugs in clinical trials were NBEs, and three products
were major commercial successes (insulin — Genetech and Eli Lilly, tPA — Genetech,
erythropoietin — Amgen and Ortho). These had put Genetech and Amgen into the top 10
pharmaceutical industry innovators. Of 21 NBEs approved for the US market by 1994
only 2 came from established companies operating in their own right.

Incumbents still however had the advantage of competence in development and

commercialisation. During the 1970s and 1980s a market for know-how developed with
start up firms positioned as upstream suppliers of technology and R&D services to
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established firms. Although some large companies have sophisticated biotechnology
capabilities in-house they have yet to emerge as major players in the large molecular
weight drug market in their own right.

The authors see NBFs as “an institutional response to the technical opportunities created
by the new scientific know how”. They do not specifically comment on their long term
impact on the R&D market, but the implication is that NBFs will be a permanent feature
of the R&D process although large pharmaceutical companies will retain a major, if not a
dominant role. This is because of their continued role in discovery combined with their
competences in the management of large-scale clinical trials, the process of gaining
regulatory approval, and marketing and distribution. The latter in particular appear to
continue to act as powerful barriers to entry.

Pammolli and Riccaboni (2000) examined 859 agreements between 355 firms (83
established pharmaceutical companies (EPCs) and 272 dedicated biotech companies
(DBCs). They conclude that:

- the molecular biology revolution (which gave rise to biotech companies) and the
appearance of dedicated firms based on general purpose technologies (such as
combinatorial chemistry, genomics, bio-informatics, and high throughput screening)
has led to a new division of innovative labour;

- the network of R&D collaborative agreements in biopharmaceuticals is based on this
division of innovative labour, with vertical differentiation and specialisation across
firms. DBFs are active in the early stages of R&D as Originators (those selling a
technology) and EPCs are specialised mainly in downstream development and
commercialisation activities as Developers (those buying a technology);

- DBFs succeed when they specialise on a cluster of related biological targets or
research technologies. However, the key for EPCs is their absorptive and integrative
capabilities, as relected in the measures of the extent and coherence of technological
diversification. The division of labour within the industry is thus sustained by the
co-existence of vertical specialisation for Originators and horizontal diversification
for Developers. For the EPCs technological diversification is matched with the
control of integrative and evaluative capabilities associated with economies of scale,
internal spillovers of knowledge between programmes, and technological coherence
in R&D.

Gambardella et al (2000) noted that large firms had adapted and “continue to represent the
inner core of innovators in the industry” (p38). Increases in the costs of R&D have
increased barriers to entry and “large innovative corporations play a crucial integrative
role across different bodies of knowledge as well as providing complementary assets in
clinical development, regulatory affairs and distribution channels” (p38). They are also
clear, however, that they expect the market for technology to be a permanent one and the
relative success of large pharmaceutical companies will depend on their in-house
integrative capabilities and their ability to access the market for technology.

We should note, by way of contrast, the claim by Galambos and Sturchio (1998) that the
rise of biotech companies was thus a consequence of the slow response by the major
pharmaceutical companies to the opportunities presented by the new science. They state
that “by the 1990s, however, it was also evident that the division of labour was less
significant than it had appeared to be a decade before.” Large pharmaceutical companies
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had pursued one of two strategies — building alliances or “in house” capabilities related to
specific products they were marketing or had targeted for R&D, or seeking more general
biotech capability usually through acquisition. By the 1990s they had internalised
significant capabilities in molecular genetics and rDNA. However, they acknowledge that
networks of biotech — pharmaceutical collaboration “will remain important for many years
to come”. Their point is that the large manufacturers have adapted their in-house R&D
capabilities and will therefore continue to be the dominant players in global R&D markets.

Arora and Gambardella (1990) in a study of large pharmaceutical company linkages find
that agreements with other large companies, research agreements with universities,
minority participations in NBFs and acquisitions of NBFs are positively correlated, even
after controlling for firm characteristics. They conclude that these strategies target distinct
sets of resources and are therefore complementary to one another. They note that “the
network-like structure of the organisations responsible for innovation in biotechnology
may well be a temporary phenomenon arising from the relative immaturity of the
technological paradigm. Yet our findings raise the question whether in modern capitalist
economies the innovation process requires new and different organisational arrangements
in order to allow specialised complementary assets, controlled by different types of agents,
to be combined.”

We note also the comments of Kay (2001) that it is logical for the pharmaceutical industry
to follow the publishing and film industries in separating those responsible for origination,
for publishing (co-ordination, project selection, finance and marketing) and distribution.
He notes that in pharmaceuticals origination and publishing may not be as separable as in
other sectors but also points out that the traditional arguments for vertical integration —
asset and competence specificity - can be achieved by contract within a market place of
independent players.

These studies and views raise two related key issues for the future organisation of R&D
markets and hence for PPPs:

(i) s the future R&D market place one in which it will be possible for PPPs to contract
with a variety of public and private sector organisations?

(i1)) How important is the integrating role of large pharmaceutical companies, and can
PPPs replicated this?

We should note that there has been a substantial growth in subcontracting by major
pharmaceutical companies at many stages of the R&D process that is independent of the
rise of biotech and genomic companies. This subcontracting has occurred particularly in
each of the stages of clinical development (Phases I, II, III and IV) and in toxicolo gy, and,
to a lesser extent in other aspects of non-clinical development. Companies are also
increasingly using co-marketing deals and contract field force organisations to “rent a
sales force”.

Arguably this has made it easier for new entrants such as PPPs to construct a virtual

organisation. However, it raises again the issue as to how the role of “integrator” can be
replicated.
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3.5

What will the R&D market place look like?

One of us (Kettler, 2001) has previously discussed explanations for the evidence that we
have set out, using survey evidence of 26 large pharmaceutical companies and 20 biotech
companies (Ashton et al, 2001) as well as the published material we have reviewed.

The large companies surveyed were spending 15 per cent of their discovery budgets on
alliances. Although alliance activity had flattened in the late 1990s 75 per cent were
expecting to spend more in the next five years. Companies were pursuing different
strategies, both in terms of the numbers of deals they were doing and whether they sought
acquisitions or alliances. Confirming the analysis of Henderson et al (1997), Kettler found
that large pharmaceutical companies and biotech companies each accounted for 45 per
cent of the discoveries of biotech products so far brought to market (with universities
accounting for the other 10 per cent), but biotech companies had only brought 20 per cent
to market themselves. Conversely, biotech companies contributed in some way to 30 per
cent of NMEs (NCEs and NBEs) brought to market in 1998 and 1999.

On the basis of this evidence we are skeptical of the “traditional model”, in which the
major pharmaceutical companies use alliances and licensing as a “stop gap” to catch up
with new technologies. Under this scenario, the large integrated company remains the
dominant competitive force for in the discovery, development and delivery of NCE’s. If
this were the case then the implications for PPPs would be severe, as, over time, the
number of potential partners would diminish and be reduced to the major established
pharmaceutical companies.

An alternative “dynamic” model is the specialist division of labour model set out by
Pammolli and others. This could take the form of large companies establishing longer
term relationships with biotech companies, either by way of long-term, renewable
contracts or by acquiring shares. Although this has occurred, we think a more likely
version of the model will be a dynamic network. The R&D process might differ depending
on the therapeutic category and the product, leading to more short term, project specific,
contracting between biotech suppliers and large company customers. In some cases this
dynamic model may be more virtual with biotech companies developing products on their
own, perhaps through collaborations or alliances with each other, sometimes using a major
pharmaceutical companies, sometimes not, relying on research organisations and contract
sales organisations to do work that major pharmaceutical companies have done in the past.

Our analysis supports the second scenario, of a “dynamic” network model of R&D, but
with major pharmaceutical companies playing the central (although not exclusive) role in
coordinating discovery activities and in bringing the products through development to
market.

We should note however that there is little evidence to date of a successful pay-back to
those large pharmaceutical companies making a significant investment in biotech and in
the external network. A study by Pammolli and Ricaboni (2001) of in-licensing of R&D
projects by the top 100 pharmaceutical companies by sales found that licensed in projects
achieve consistently and significantly better success rates in moving from Phase I to Phase
IT to Phase III in the trial process. This suggests that the investment in selection that large
companies make before signing deals is paying off. It was too early, however, to assess
the ultimate commercial success of projects. The sustainability of a dynamic model of the
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3.6

R&D process will depend on its commercial success. We turn now to pull together our
conclusions on the role of the large company.

How important are the competences of large pharmaceutical companies

There are two distinct areas of large pharmaceutical company competence that we have
identified:

(1) their role as a discovery integrator;
(i)  their competences in development and commercialisation.

We consider these in turn.

In Henderson and Cockburn (1996) the authors seek to explore the relationship between
R&D and scale, scope, spillovers and research productivity for large pharmaceutical
companies, drawing on a dataset covering 38 research programmes in 10 major R&D
pharmaceutical companies over a period of up to 30 years. They conclude that large firms
do have an advantage in the conduct of research in ferms of productivity (measured by
patents granted in all of 3 major markets for the years 1961-1988) but that this comes from
economies of scope rather than of scale, i.e. from the public goods aspect of knowledge
capital accumulated within the firm. Externalities arising from spillovers from the public
good aspects of knowledge generated by competitors are also important.

In another study Henderson and Cockburn (1994b) tested for two broad classes of
capability that might act as sources of firm advantage (measured in terms of significant
patents i.e. one granted in two out of three of the USA, Europe and Japan) in
pharmaceutical research using quantitative and qualitative data from 10 major US and
European pharmaceutical companies for the period 1975-88. They found that:

- Component competences in the form of locally embedded knowledge and skills
enabled a firm to acquire unique disciplinary expertise or of proprietary knowledge
of a particular disease area;

- Architectural competence in terms of its integrative capabilities i.e. its ability to
make use of its component competences by maintaining an extensive flow of
information within and across the firm was significantly correlated with research
productivity.

Both of these studies suggest that large pharmaceutical companies retain “integrator” or
“co-ordination” skills in discovery that are key to getting products to the market place.
However, economies of scope - whether arising from the use of specialised assets or
specialised competences across a number of activities or from internal spillover effects
from related programmes, can in principle be achieved by specialist suppliers in the R&D
market place who achieve these economies by supplying a number of different companies.
If the market is competitive they will pass on the benefits to their customers. If not the
gains will still be realised but will accrue to the specialist supplier.

We should also note from the discussions above that large pharmaceutical companies have

had to change considerable in order to survive. They do not possess inherent competences
that cannot be challenged.
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3.7

Of more enduring importance may be the development and commercialisation
competences. These appear to be hard to replicate. In spite of the rise of subcontracting in
clinical and non-clinical R&D and in manufacturing and marketing there have been very
few new entries into this end of the pharmaceutical industry. An exception, as we have
noted, has been the introduction by biotech companies of orphan drugs to the US market
place (Kettler, 2000). However, there are unusual circumstances in the case of these US
orphan drugs. Whilst there is a package of “push” incentives (tax credits, help with R&D
costs, and fast track approval) which may also be present in PPP situations, other factors
are different. Active patient groups and hospitaluse reduce selling costs and the need for
commercial infrastructure. Most importantly, companies are guaranteed seven years
market exclusivity, can charge very high prices, and have often been successful in getting
use outside of the orphan indication or patient group. It is not clear that this kind of
“niche” activity requires the competences that serving a PPP seeking to get product to
patients would require.

Costs of R&D and time to market

Kettler (1999) reanalysed earlier estimates (Di Masi et al 1991, OTA 1993, Myers 1998)
of the cost of bringing an NCE to market and concluded that $600m was a reasonable
estimate. The issue arises as to whether PPPs are going to have to find this sort of money
to bring a new product to a LDC market. There are a number of issues to consider:

- the opportunity cost of capital accounts for nearly two thirds of this cost. If PPPs
are funded up-front and do not have to provide a return on this investment then these
costs will be lower. However, if commercial contracts are to be signed at some
point in the process these costs will kick in and will need to funded up-front as part
of the contract or via the returns a company obtains from selling the product;

- the cost of failures is another significant factor. If PPPs have higher success rates
costs will come down. However, we should note that large pharmaceutical
companies have not been able to reduce their attrition rates despite many years ¢
trying (CMR International, 2000);

- discovery costs, before capitalisation, made up more than half of costs. Yet other
studies suggest they are around 33 per cent of out of pocket expenditure (CMR
International, 2000). If these have been overestimated then costs will be lower;

- time to market. Large companies have had very limited success in reducing the time
from discovery to launch. (CMR International, 2000). Studies have suggested that
NBEs take less time to get to market than NCEs — implying that biotech company
involvement may reduce time to market. However a study by (Gosse and
Manocchia, 1996) suggested that many of these products were recombinant versions
of products whose therapeutic properties were well understood;

- changes in technology. Lehman Brothers (1997) have forecast that technological
improvements in the discovery process could reduce attrition rates and speed up
time to market. Again there is no evidence to date that this is happening.

The costs to a PPP of getting a product to marke t may be substantially below $600m, but
unless discovery costs are substantially lower than the industry norm and partners are
found to take on the risk associated with clinical development and commercialisation, then
the up-front requirements for cash will be large. Again, the US orphan drug experience
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suggests that costs can be lower, but this is largely because of “push” packages of the sort
we discussed earlier.

Implications for PPPs

The implications for the PPPs of the new dynamic R&D market place are as follows:

- the “virtual” approach is contractually feasible and gives each PPP maximum
flexibility in identifying public and private partners;

- there is a key integrative role that large companies appear to perform in the
discovery area. There are also significant “spillover” effects from different, but
related R&D programmes. This means that the PPPs should not manage their
discovery portfolios as separate discreet entities but should constantly be seeking
complementarities across programmes;

- large companies continue to dominate commercialisation activities. There is
evidence from the US “orphan drug” market that smaller biotech companies are able
to bring products to market, but there are particular characteristics of these markets
that may not be applicable to PPP target markets. This means that PPPs have to
contract with large companies at some point, or develop substantial in-house co-
ordination competencies if they are to manage these stages on a virtual basis.
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Figure 3.1 Sequencing of R&D Activities
Clinical Development
Discovery Phase I Phase 1T Phase 11T Regulatory Review
50-100 volunteers 200-400 patients 3000 + patients
— Toxicology
Chemical/biochemical development
Non-clinical
N Pharmaceutical development
Analytical development
Scale up
Time (years)
0 3 10 12
Attrition rates
5000 10 1 1
Cost
0 $600m
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4.  Public Private Partnerships Defined

4.1 PPPs and product development PPPs

The challenge facing the global health community is to identify and then fill the
gaps in the R&D process for neglected diseases. As an example, Figure 4.1
compares the actors commonly involved in the R&D process — in line with our
discussion above — and the actors involved in TB. Notably absent from the early
discovery and development stages are the pharmaceutical and biotech
companies. Similar diagrams could be drawn up for malaria and HIV vaccines
where a critical mass of projects and expertise are missing in important stages of
the process. Public private partnerships are considered a valuable tool for
addressing this problem.

Work by Walt and Buse (2000a,b,c) and the research group the Initiative for
Public Private Partnerships for Health (IPPPH) ! have both identified a more
general trend towards the greater use PPPs to address global health issues.
Pictorially, as shown in Figure 4.2, Widdus et al. (2001) show that these PPPs
bring together members of civil society, (a category which includes academia,
NGOs, philanthropists and other notfor-profits), the public sector (government
agencies and inter-government agencies) and the for-profit sector
(pharmaceutical companies, biotech companies and other commercial
companies from rele vant industries). IPPPH’s database thus far includes 70
“collaborative relationships™ covering a broad range of goals, arrangements,
legal status, management structures and strategies. The thus far identified
product development PPPs are presented in Tabk 4.1.

In this and the next chapter, we analyse the organizational structure, strategy,
and accomplishments thus far of these four product development PPPs; the
Medicines for Malaria Venture (MMYV), the International Aids Vaccine
Initiative (IAVI), the Malaria Vaccine Initiative (MVI) and The Global Alliance
for TB Drug Development (GATB)’. All four are disease specific. MMV and
GATB focus on drugs and MVI and IAVI on vaccine development. Table 4.2
provides some comparative statistics on our four cases.

Except for MVI (which is a program within the non-profit organisation PATH
(Program for Appropriate Technology in Health)), our cases are newly
established not-for-profit legal entities, distinct from project management teams
that sit within an established inter-government agency such as Stop TB and Roll
Back Malaria at the WHO. The legal status of the PPP has important
implications for the governance and accountability structures as well as the
sources of funding and the strategic flexibility and boundaries. “A legal identity
separate from those of collaborating (inter) governmental agencies or for -profit
organizations is useful to these ventures to enable them — under their own rules
— to accept and disburse funds, to hire staff, and to determine policies and
initiate activities focused exclusively on their chosen missions” (Widdus et al.,
2001, 6).

" The IPPPH, based in Geneva, has two primary aims: to monitor, analyse and facilitate the exchange
of information on PPPs; and to foster the development of effective new partnerships.
2 Descriptive details about our four cases are presented in Appendices 4.24.5.
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In general, these PPPs face a common challenge of motivating groups with
widely diverse values, mandates and cultures to focus on a shared global public
health goal. Their ultimate success will, at least in part, depend on whether
common goals can override uncommon values. “The effectiveness of Health
GPPPs depends on clearly specified, realistic and shared goals; clearly
delineated and agreed roles and responsibilities; distinct benefits for all parties;
the perception of transparency; active maintenance of the partnership; equality
of participation; and the meeting of agreed obligations” (Walt and Buse, 2000b,
704).

The Mission of R&D and Access

The four PPPs in our study have a common aim to use public funds to engage
private and public researchers in the development of new drugs and vaccines in
the specific diseases. The ultimate goal is to ensure that these products reach the
patients who need them, articularly poor patients in the developing world.
They are first and foremost involved with the R&D problem, that is, with the
task of funding and supporting a set of research projects.

But they are important players in the access arena as well. With the health
systems of the targeted population in mind, manufacturing complexity and
costs, dose regimes, storage requirements are among the factors considered in
the project selection process and follow-on funding decisions. The funding
contracts all involve an exchange of money to support R&D projects for a
pledge by participating companies to make any final product stemming from
their collaboration available to the patients in the developing world. This could
either be achieved by them delivering product themselves or transferring
product over to other companies or organizations for delivery and distribution.
Further discussion about the funding contracts are discussed in Section 4.4.

Above and beyond the activities conducted within the PPP organisations, all the
PPPs are essential contributors and players in a wider network of partner
organisations that are involved directly in the access problem. MVI, for
example, is a programme within the Gates Foundation established Program for
Appropriate Technology in Health (PATH). PATH and other Gates Funded and
managed programmes such as Global Alliance for Vaccine and Immunisation
(GAVI) have teams who focus on vaccine purchase, distribution and delivery.
MVI will work with these organisations to explore commercalisation,
procurement and delivery strategies that will maximise availability in the
countries most affected by malaria. [AVI has a specific department, “Policy and
Public Sector Support” that is responsible for working with partner
organisations to design and build up distribution and delivery infrastructure for
AIDS vaccines as well as actively lobby governments and inter-governmental
organisations to establish vaccine purchase funds. In addition, IAVI, seeks to
advance the development of AIDs vaccine research above and beyond its own
R&D pipeline.

By contrast, MMV has a relatively narrow mandate and plans to use its funding,
selection, and contracting decisions to develop products that should be
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integrated into other, outside efforts by organizations such as WHO Roll Back
Malaria to improve the access problem. An estimated 10-15% of funds are
dedicated explicitly to access problems (Interview, Robert Ridley). GATB sees
itself as working with in a developed network of tuberculosis organizations and
initiatives to which it will contribute new drugs. Table 4.3 summarizes the four
organizations’ mission statements.

How PPPs are organised

To realise these objectives, separate non-profit organisations or programmes
have been established. From the outset, it is important to remember that these
PPP are still in their infancy. These models are still experiments where through
trial and error they are learning the most effective organisational structure for
meeting their goals. And just as there is no one “best way” of organising and
conducting R&D in the private sector, so too is the case for the public private
partnerships.

Nonetheless, the different organisations do all include the same components as a
private company — a management team, a board of directors with representatives
who can “talk to” the different areas of business, a scientific advisory
committee, and a stakeholder council.

4.3.1 The Management Team

The full time, in-house management team’s responsibilities include:

- the selection, and management of the research projects,

- the building and sustaining of trust and co-ordination of relationships
between the key research partners involved in specific projects or in
researching the disease problem more generally,

- fund raising,

- the management of the money and establishment of funding priorities,

- routine information dissemination about the initiative’s progress to the
funders, stakeholders, boards and the general public.

Some specialized tasks such as contract writing and tax and legal advice can be
brought in on a contract basis but the management team must possess an
exemplary set of skills to engage effectively with partners from industry,
academia, international finance, governments and international aid and health
organisations. The complexity of the R&D process, as discussed in section 3,
highlights the need for expertise not only in conventional project management,
but in creating networks in which partners learn from each other (“spillover”
effects). Skill are required to ensure that financial contracts provide both value
for money for the PPP but are also structured to provide shared incentives to
achieve the social goals of the PPP.

The reputation, experience and confidence of the PPPs CEO in particular can

not be understated, as in the short and medium term, a critical component of her
or his job is to sell the value and potential of their organisation to sceptics from
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all sides. Their pitch, however, is only ever as good as the team of people they
manage to do the work.

That there is no “one type” of person for the job is demonstrated by our four
cases. Chris Henschel, MMV’s CEO has worked many years in the
pharmaceutical industry, in large pharmaceutical companies and biotech
companies, as a scientist, a manger and most recently, as Chief Scientific
Officer and VP at Centacor. Seth Berkley, at IAVI, is a medical doctor by
training with a specialization in infectious disease who was formerly an
Associate Director of the Health Sciences Division at the Rockefeller
Foundation and one of the key founders of IAVI. Regina Rabinovich is a
pediatrician and was 11 years at the National Institutes of Allergies and
Infectious Diseases (NIAID) at the NIH prior to accepting her post as Director
of MVI. GATB has yet to appoint a CEO. Giorgio Roscingo, former
International Medical Director for Antrinfectives at Aventis, has been acting as
chair since its founding in October 2000 months ago.

See Table 4.4 for a description of the PPPs’ complete staff and their
qualifications. It is difficult, however, to assess the strength of a management
team based on paper credentials. Only a track record will highlight strengths,
weaknesses and gaps in the team.

4.3.2 The Board of Directors

The second critical component of the PPP organization is the board of directors.
These boards work together with the management team in the design of the
PPP’s strategy and are responsible for making sure that the staff work
effectively in pursuit of the stated goals. They must make decisions about
selection criteria for initiating and also for closing down programmes, about the
scope of the organisation’s responsibilities and position of it within the global
health and private research communities. Given the unique set of issues
addressed, problems faced and stakeholders involved or effected by these PPPs,
careful selection of board members is important. Major funders, founders and
in-kind contributors are represented. In our cases that includes the global
pharmaceutical industry, the WHO, the World Bank, universities and research
institutes (disease or country specific or both), major corporate funders, patient
groups and researchers from the afflicted regions of the developing world and
NGOs.

The composition of the board is also important because prior to the
establishment of a track record, it is their background and reputation along with
that of the top management that will be assessed by those considering pledging

funds or committing to research contracts. Table 4.5 compares the Boards for
our four cases.

4.3.3. Scientific Advisory Committee

The scientific advisory committees for each PPP determine the over all
structure, goals and progress of the project pipeline, help the management team
assess the quality of the proposals, and then, in smaller teams, contribute to the
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monitoring of select research projects. They help the Board of Directors and
management assess gaps in the pipeline, to identify potential new partners, and
to decide whether to renew funding for existing projects at key milestones or
redirect those funds towards other priorities and projects. It is important that
members of this committee understand not only the disease but also how it
operates in the developing world. Our cases include representatives from the
global R&D-based pharmaceutical industry and key research institutes from
both the developed and developing world. See Table 4.6. for a full list of
Scientific advisors and their affiliations.

The participants volunteer their time to sit on the Scientific Advisory
Committee and Board of Directors. The calibre and quality of the boards, at
least on paper, in our four cases, suggest wide spread interest among key
constituents in helping the global health research cause and considerable
consensus that it is worth the risk to back the PPP model as a way to move
forward.

4.3.4 Stakeholder Board

Finally, each PPP is ultimately responsible to their stakeholders. Important
questions have been raised about the extent to which the composition of these
councils are weighted too heavily in favor of the global industry, scientists and
the funders, at the expense of inter-governmental global health organizations
and less developed countries (or the targeted recipients) (Walt and Buse, 2000c
Interview, Roy Widdus, May 2001). We return to these and other governance
questions in the next section 5.

The stakeholders have played a critical role in getting the PPPs established and
their missions specified. Ultimately they will again be called upon to make
difficult policy and ethical issues as products move towards market approval. In
particular, they will help decide what vehicles to use to purchase, and distribute
the products, what countries or populations will receive first priority, and who
should pay and how much (Interview, Trevor Jones, July 2001). Table 4.7 lists
some of our PPPs key stakeholders and funders.

4.4 Funding

As important as the appointment of the management and board members is the
task of raising money to initiate the R&D process. To effectively targeting
potential donors a business plan and budget based with clear estimates of what
the process is likely to cost must be developed. As we discussed in Section 3,
the average drug or vaccine can cost up to $600 million to get from the lab to
the market. It is not the intention of any of the PPPs to finance the entire process
for any of their products. Their goal is to invest strategically, to establish new
discovery projects, to jump-start stalled or shelved projects and advance the
field of science in the specific diseases. They hope that the money they put in
will have positive multiplier effects and attract additional corporate investments.
But the management teams do need to determine what share of which stages
they will help finance and think about where the rest of the money is likely to
come from.

32



4.5.

MMV aims to spend $30 m per year from 2005 on its research program.
Discovery projects receive between $.5 and $1.5 million for two years,
development projects more. But even with their optimistic estimate of total cost
in the range of $150 m per drug, their work will only succeed if their money is
matched by other sources.

The PPPs have made a good start in their fund raising efforts though all, with
the exception of MVI, are well short of their 2005 targets. MVI is the exception
because its model and current goals have for now been based around their $50m
budget provided by the Gates Foundation. Gates has been the largest contributor
to the other three cases as well. Gates has invested $126 million over 5 years in
IAVI alone. Table 4.8 shows Gates’ donations to product PPPs. Other key
donors were listed in Table 4.7 along with the stakeholders.

A critical question going forward is whether there is enough good-will and
“public” money out there for the PPPs to meet their funding targets. As more
PPPs are established, concerns about donor fatigue and the drying up of new
foundation and government funding sources seem justified. However, like
biotechnology companies, the PPPs hope that money plus some early results,
will bring more money. As they mature, PPPs may also widen their net and seek
corporate as well as public donations. In addition to increasing their research
fund, securing support from a corporation such as a venture capitalist or
investment bank could have a positive knock-on effect of helping to encourage
the biotech and pharmaceutical companies to participate.

The Organisation of the PPP R&D Process

So how do these management teams plan to use these funds to meet their
ambitious targets of bringing new products to market in the next 10 years at a
fraction of the cost that pharmaceutical companies spend to bring their products
to market? MMV, for example, seeks to create a portfolio of properly funded
and adequately resourced projects on a par with industryrun discovery projects.
In the long term the goal is to secure the production on average of one licensed
new ant+malarial every five years for a cash outlay of $150m (TDR Press
Release, May 2000 and Introducing MMV, http://www.mmv.org/about.htm).
By 2007, IAVI hopes to have & 12 vaccine partnerships in their pipeline (they
are currently supporting five), to double their existing fund of $230 million, and
to have two vaccines in Phase III clinical trials (two of their five are currently
entering Phase I trials) (Cowley, 2001).

The PPPs have set themselves a set of difficult challenges. First, they seek
develop a “virtual R&D organization” that works from a scientific and an
organisational stand point — i.e. will result in effective, safe, products at
competitive costs. Second, they seek to apply this, as yet relatively untested
model, to “orphan developing country diseases” and ensure that the resulting
products not only meet FDA regulatory requirements, but are also inexpensive
to produce, relatively easy to transport, store and distribute, and “affordable” —
however that might be defined. Finally, they aim to achieve this through public
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and private partnerships that can, in and of themselves, be potentially difficult to
achieve given significant differences in goals, cultures, and expectations.

4.5.1 Opportunities and Obstacles towards Virtual R&D Development

Our discussions in Section 3 point to a number of potential opportunities but
also difficult obstacles to establishing an effective virtual R&D unit. These are
summarized below.

Opportunities:

1.

Success in R&D is already contingent on deals and collaborations in
publishing and patenting between universities, public research
organizations and private companies. Therefore a culture of collaboration
already exists.

Increased development of specialists at various stages in the R&D process
and the move by all actors to exploit resources and leverage their own
comparative advantages by way of deals, alliances and contract provides
opportunities to conduct R&D “virtually” by way of a network of actors.
There are success stories of small biotechnology companies getting
products to market by way of a series of deals rather than through in-
house resource or through a de velopment deal with a major
pharmaceutical company. There are also teams of researchers attempting
to conduct R&D “virtually” where their main contribution is a knowledge
of the science and the technology, how the process works, and who the
right partner are (e.g. including Triangle Pharmaceuticals in North
Carolina and Vanguard in the UK).

Our review of evidence suggests that key architectural competencies that
are needed to conduct R&D can, in principle, be “acquired” from the
market for R&D.

Obstacles:

Costs, attrition rates, time to market remain high and there is no evidence
that the move towards “network R&D”, and other technological advances
in discovery and in basic science, have led to significant savings. In
anything, costs and time lines may hawe increased over the past 15 years
(CMR International 2000).

Success in discovery is contingent on realising spillovers that exist
between projects within the same disease, between projects across
diseases and across types of organisations. It is unclear whether an
integrated force, such as a large pharmaceutical company is needed to
realise these spillovers.

Despite the move towards use of the network, the major pharmaceutical
companies continue to dominate in other critical areas — notably
development, regulation, and marketing.

The specific details for each case are different but there are a number of
common elements across the product development PPP’s approach to R&D:
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a. To make strategic investments in a portfolio of projects from a range of
stages in the R&D (in part dictated by the gaps and the projects on offer);

b.  To establish innovative intellectual property contracts that allow them to
both incentivise industry involvement and retain control over the pricing
and distribution process for success products;

c.  To monitor and assist partners to ensure their projects retain research
priority and make progress;

d.  To use deals strategically to move the products through the process as
quickly and cheaply as possible. Though alternative routes exist, the
models all ultimately seem to depend on the PPP being able to do a late
stage development deal with a major pharmaceutical company.

e.  Utilize their in-house resources and their position within the global health
and disease networks to reduce total R&D costs.

4.5.2 “Social” Venture Capitalists

The PPPs explicitly distinguish themselves from “grant givers” using the title of
“social venture capitalists” instead. Like traditional venture capitalists, they are
in the business of assessing the field of projects and proposals, and selecting
those that best fit their criteria for funding. Once selected, however, the projects
receive funds but also assistance in managing their work, accessing related
technologies, setting up clinical trial sites, and so on. They are thus more
interventionist than a venture capitalist. Like venture capitalists, the PPP’s own
success depends on the success of their investments. Instead of exchanging
funds for equity in the company, however, the PPPs provide funds and
management resources in exchange for “guarantees” that the product developed
will be “accessible” to patients in less developed country once approved for
market.

For example, the “IAVI concept is to invest in companies or academic labs with
good ideas, then do everything possible to help them succeed including
orchestrate clinical trials, coordinate regulatory approvals, work to establish
purchase funds and distribution systems. In return, partners pledge to sell (or
license) their products simultaneously in rich and poor countries and offer break
even prices in the developing world while reaping higher profits
elsewhere”(Cowley, 2001).

The Types of Projects Sought

The types of products any one PPP seeks out and selects depends on an analysis
of the disease specific need, the state of the science, and the gaps in the R&D
pipeline. The primary concern of MMV, for example, is the growing rate of
disease resistance faced by the top of the line malaria drugs currently used in the
developing world, combined with the lack of rew drug projects in the pipeline.
They strive, therefore, to develop a complete new pipeline by building up some
early discovery work but also by funding later stage development projects. To
meet their goal of cheap, easy to use drugs, their selection criteria also includes
questions of how easy the product would be to manufacture and how much that
would cost as well as the dosage regime.
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GATB has a two pronged strategy: to address the gaps in late discovery and pre-
clinical phases where no research is going on and to license-in later stage
candidates currently “sitting on company shelves” for accelerated development
through other public or private partners. Any product receiving funding must
meet one or more of the following criteria:

- shorten or simplify TB treatment. Shortening the current 6 month treatment
to 2 to 3 months and/or significantly reducing the total number of doses to
be taken under the supervision of a health care worker could improve patient
compliance (and hence treatment efficacy) as well as potentially reducing
the total cost per treatment episode;

- provide a more effective treatment of multi-drug-resistant TB; and

- improve the treatment of latent TB infection.

IAVTI's scientific program seeks to accelerate the development of new and
innovative AIDS vaccine designs and prioritise the best candidate vaccines for
large scale efficacy testing where the epidemic is spreading fastest in the
developing world. IAVI's emphasis on product development and targeted
research is intended to complenent national AIDS vaccine research programs,
which have focused primarily on basic research. Vaccine candidates that focus
on HIV clades of the type predominant in the developing world and explicitly
involve a north and south partner take top priority.

MVI also focuses on vaccine development rather than discovery. By funding a
set of projects in parallel based on a range of different approaches and
technologies, it seeks to speed up the entire process, as well as be in a position
to co-ordinate work across the projects in their pipeline. Figure 4.3 shows where
the different PPPs’ project foci are placed on the R&D continuum.

The Types of Partners

Our four PPPs have also targeted and worked with different types of partners.
Some of this stems from strategic planning but it also reflects opportunistic
recognition of the kind of actors doing research at all in these areas and who are
motivated by the PPP’s package to do work with them. In the end, however,
success will depend on the PPPs being able to incentivise the “right”
combination of companies and organisations to participate. As we established in
Section 3, while somewhat fluid, there is an identifiable division of labour
between public researchers, biotechnology companies, and major
pharmaceutical companies. The most productive R&D organizations have been
those that have been able to identify and integrate effective sets of contributions.

Thus far MMV has funded major pharmaceutical company/university
collaborations, where the company has contributed in-kind resources and the
university the lab space and scientists. The composition of their pipeline might
change as they seek later stage projects though there second round includes no
biotech or company lead deals either. The Chief Scientific Officer speculates
that this may be because major companies may be more willing to hand over
rights to intellectual property in the early discovery stages than biotechnology
companies (Interview, Rob Ridley).
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IAVI has had the opposite experience. It has thus far failed to do any deals with
large pharmaceutical companies working in AIDS vaccines and has only
partnered with small biotech companies so far. The difference may in part
reflect the state of the science and the types of actors engaged in the two
diseases. AIDs vaccines may rely more heavily on the types of new

technologies the biotech companies are working in. The difference may also lie
in types of deals the two organizations are willing to do (see below). MVI is the
only one that has so far establisheda partnership exclusively with a major
pharmaceutical company — GSK in this case.

GATB has yet to announce its first round of projects but its plans resemble the
MMYV model where early stage projects are done in collaboration with academic
and public researchers supported by industry partners.

Deals and Intellectual Property

Arguably the most important strategic tool is the partnership research contract
and in particular the intellectual property (IP) ownership conditions. In the
contract, the PPP can specify what it expects from the company in exchange for
the funds. A win-win balance must be found. The PPP must be assured that its
money will be used efficiently to further research in the global health problem
of focus. At the same time the company needs enough leverage to use these
funds to help further its own goals — to earn profits.

The critical negotiation point is that over the ownership of IP — both IP created
with the PPPs resources and background IP that is essential for the production
of the product.

We have established in Section 3 that IP is a key weapon for pharmaceutical
companies in their pursuit of products and ultimately profits. PPPs must be as
aggressive in the way they use IP as any commercial unit but for a different
purpose — namely to pursue their social objective of getting quality, affordable
products to developing country patients. This involves the negotiation of
creative IP arrangements that do not scare off companies but also allow the PPP
enough control to ensure their ultimate objective, a difficult challenge. The
basic strategy has to be:

A.  Keep what you find. So MMV owns (or shares ownership) any of the IP
created through research it has funded.

B.  Trade over any developed market for control of sales in developing
country markets. So IAVI’s commercial partners can retain control of the
IP to use in the “paying world” provided that IAVI has access to it to meet
demand in the developing world.

C.  Establish explicit volume deals with the company partner so that if the
company does not want to manufacture the product at volumes needed to
meet the developing country need, the PPP can get rights to the process
and use contract manufacturing organizations to meet the supply needs.

D. Trade any other disease use for control of the IP for the neglected disease.
An alternative option, especially for diseases where the “paying market” is
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low or non-existent is to give the company partner the right to the PPP
funded IP in all but the neglected disease of focus.

E.  If the partner chooses not to use the IP in pursuit of the designated
product, the PPP has the rights to take it back. The PPP has the right not to
be held up. IAVI has also tried to arrange contracts where if the product
reaches a late stage and the company chooses not to continue development
that it also gains access to any background patents its needs to be able to
produce the product and continue development through a new partner.

F.  Explicitly address the issue of royalty rights for products sold in the
paying markets. Again, using the MMV example, they expect a share of
any royalties coming back from IP their funds created. In cases where the
IP already exists, prior to the company entering into a deal with MMV,
they are more likely to negotiate control over the developing world market
only, leaving the paying market to the partner as discussed above.

G.  Clearly determine the IP rights and conditions up front. In an early deal
with an academic institute, for example, one of the PPPs took the attitude
“we’ll sort the IP stuff out later”. The problem is that the research
programme now involves a university, the funder of the early university
research, the PPP that also contributed funding, a biotech company that
has since been created based on the university research, and a device
company whose technology they seek to combine with the product in
clinical trials.

H.  When in-licensing products or technologies, seek control rights to out-
source the project to third parties.

PPPs are breaking into completely new territory with their IP negotiations.
Some experience can be learned from biotech companies, especially platform
technology companies, which are in the business of doing multiple deals with
different companies, licensing out the use of their IP. But the conditions PPPs
place on IP negotiations — price guarantees, volume guarantees, market
specifications — are new and risky. In [AVI’s case, the IP agreements are also
used as a mechanism to avoid delay in the introduction of vaccines to
developing countries (in previous cases more than 10 years), by insisting that
any vaccine will be made simultaneously available in developed and developing
countries.

Companies might fear that if they enter into a deal with one of the PPPs,
especially one that combines the PPP’s IP and some of their own background
IP, and early tests fail, that this will limit opportunities to use the background IP
for other uses. This is a risk companies take in any collaborative deal but the
perception is that there are more risks in doing such a deal with a “public good”
based organization. Second, and linked to this, is the fear that the PPP will
breach the confidentiality agreements and transfer the knowledge they learned
in a commercial deal to other ones. “If the PPP knows it, everyone else will”
(Interview, Lita Nelsen, May 2001).

Another potential problem is that fact that the PPPs expect to need to do a series
of deals with different partners to get products to market. So it is important for
the PPP to hold on to IP rights in the early stages, so as to have more to bargain
with in the late stage when a major pharmaceutical partner is especially
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important. So in cases where the IP has been split across diseases, [AVI, for
example, must retain the rights to the IP for the HIV vaccine so it can license it
out later.

Biotech companies need money and funding, especially if it helps validate their
technologies that may be relevant for other diseases. So cash is a positive
incentive. The same can not be said for major companies. Money is not enough.
So the challenge is how to make it attractive for major companies to do deals.

Managing the portfolio

The R&D departments of the PPPs, in collaboration with project specific
technical assistance committees, monitor the projects. They provide disease,
market, and institutional assistance as well as managerial resource. The PPPs
must continue to evaluate their pipeline and funding strategies in the light of
scientific developments outside their organisations. It is possible that they will
at some point need to readjust their priorities in terms of gaps in the pipeline and
specific modes of action. Contracts must include escape clauses for both
partners. If a company partner wants out for commercial rather than
science/effectiveness/cost-effective reasons, the PPP should regain control of
the specific IP. As mentioned above, however, for the PPP to be able to license
the project on to a new partner it must get rights to background technologies the
original partner may have been using as well. It is not clear how the contract
would be handle if the PPP wanted out of a contract — i.e. what would happen
with the IP.

A critical skill that the PPPs will have to learn is to manage failure. Some
analysts have expressed concern that the publicity that has surrounded the
establishment of each new project and the pressure to succeed may lead PPPs to
hold on to projects longer than they should. At the same time, they need to
demonstrate to industry that they can operate a R&D programme professionally
and cost-effectively. While an early failure might set them back, failure to shut a
project down when they should would have worse repercussions as it will raise
questions about their ability to manage their funds and their projects. Working
in their favour is the fact that all the PPPs have more than one project in the
pipeline.

4.5.5 Moving through the R&D process

MMYV and [AVI both claim that “if they had to” they could bring a product to
market on their own. This does not necessarily mean paying for the whole thing
if they could find contract research and manufacturing organisation partners
who would accept contracts that were linked to future product revenues as well
as doing deals of some kind with other service providers to get the product
through clinical trials and manufacture. The best case scenario, however, and
the one upon which the PPP’s cost and budget estimates is based, is that they be
able to do a deal with a major pharmaceutical company at least by Phase III in
the development process. We have established in Section 3 that these companies
have clear competitive advantages in these areas both in terms of resources and
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know-how. To try and to learn and duplicate these would be expensive and time
consuming.

The PPPs are optimistic, at least at this early stage, that they will be able to
make a good case to pharmaceutical companies by the time products reach this
point. MMV for example, assumes that a pharmaceutical company that licenses
in one of the malaria drugs after Phase II (so all the costs up to this point are
covered by MMV and its partners) will be able to make a small profit by
bringing the product through Phase III and regulation to the market. This
calculation is based on specific assumptions that the new product is more
effective than those already on the market and that the company can capture a
large share of the “paying” traveller’s market as well as selling at cost to the
developing country market.

In reality, the PPPs probably depend on other policies and programmes to
enhance the attractiveness of neglected disease markets if they are to hope to
find major pharmaceutical company partners. We return to this issue in section
6 when we set out our conclusions.

4.5.6 Cost saving by using the “global health” and “industry” networks

There are two issues regarding cost. One, mentioned in the finance section
above, involves the question as to where the total sum of money to pay for the
entire R&D process will come from. The second relates to the different PPPs’
estimates of how much money they will be able to help bring products to market
for. All assume it will be a fraction of what it currently costs large
pharmaceutical companies.

Some expected savings are linked to the unique role that the PPP can play
within the R&D process. It can, in principle, help disseminate information and
know-how across the projects in its pipeline (although major companies also
seek to do this — and appear to succeed, as we found in section 3). The
management team can also help coordinate the pooling of ideas, technologies
and partnerships to create new, more effective development solutions. IAVI, for
example, seeks to cut development times by pursuing a new model of clinical
trial development where Phase 1 and 2 studies are conducted in parallel. Finally
it has been suggested that the PPPs may be able to improve R&D success rates
because of their disease focus and in-house skills and expertise.

Potential savings may come from conducting clinical trials in the developing
world (and product destined for these populations will have to be tested there)
though products with a “western market” will need to be tested in the developed
world as well. The FDA is unlikely to approve a product based on developing
country clinical data. But, as with orphan drugs, opportunities to qualify for fast
track exist. In the MMV case, in-kind contributions from industry are expected
to save costs, as is the fact that malaria targets are known which allows them to
skip some of the early, lengthy discovery searches.

Savings of some two thirds of costs i.e. $400 million per drug (reducing our
estimate of $600m to $200m) would certainly ease the funding pressure and
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improve the PPP’s chances of finding a commercial partner to conduct the large

scale clinical trials and approval phases. In the ideal scenario, these savings
would allow a company to sell the products at affordable prices and still earn
some profit.

Challenges for the future

The PPPs have common aims and comparable organisational structures. All are

putting research portfolios together and setting targets. Yet final outcomes are
some way ahead, and difficult decisions will need to be made about priorities,

choice of partners and closing down failing projects. We discuss in the next
section the issues of governance (or accountability) and performance
measurement.

Three issues we have considered in this section are:

how PPPs will organise their R&D effort? We do not know at this stage how

successful they will be in using the dynamic R&D market place to obtain
effective collaborations. We do know that replicating the skills of large
pharmaceutical companies in co-ordinating discovery activities or in
development competences will not be easy. However, some biotech
companies have brought products to market, and, in principle, a virtual
solution is possible;

financing and costs. The PPPs are committed to seeking commercial partners

to bear later stage costs. They also assume that they can cut the overall
average $600m cost for major companies of getting a product to market by
two thirds. We return to the implications of these assumptions in our
conclusions in section 6;

the importance of an effective intellectual property policy. The PPPs are
pursuing an aggressive approach designed to obtain maximum leverage for

their soc ial purpose. This must be the right approach to maximise bargaining

power with collaborators, and so extract value for money.
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Figure 4.1- Participants in the R&D Process

Basic Research Discovery Clinical Technology Transfer

Usual actors
Academia Academia
Government Government Government Government
Biotech Biotech Biotech
Pharma Pharma Pharma Pharma

In TB
Albert Einstein Albert Einstein Colorodo State BMRC Aventis 17%
Colorodo State AstraZeneca Faculte Pitie- IUATLD Novartis 11%
Institute Passieur GlaxoWellcome CDC/TBTC Lupin 8%
NIH/NIAID Lupin South African MRC  Other Indian Pharma 12%
St.George's Hospital ~ NIH/NIAID Syracuse VA Medical  Sequella AHP <10%
Sequella St. George's Hospital WHO/TDR GlaxoWellcome <10%
UCLA SmithKlineBeechem NIH/NIAID Pharmacia <10%
UCSF TAACF Daiichi <10%

Tibotec Local Producers Remainder

Notes: TAACF- TB Antimicrobial acquisition and coordination facility funded by NIH/NIAID.

CDC/TBTC — TB trials consortium

NIH/NIAID includes TB research unit, vaccine and treatment evaluation unit; HIV trial site network.
Source: GATB Scientific Blueprint for TB Drug Development, October 2000, 12.
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Figure 4.2 - PPPs
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Figure 4.3 - PPPs to “push” the R&D

>Reprod. TechnologiD

> IAVI —
> MMV

> GATB
| Dicovery_Devclopment_ (Manufacuring_ Disviution |

Source Rockefeller Foundation
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Figure 4.4 - MMV Win/Win
Example Deal Structure

$ MMYV Gets

MMYV Input <
« $8%

» Background
I[PR
* Link to RBM
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Pharma Input

* Chemistry IPR

 Know How

» Assets in Kind

* Opportunity
Cost

Source: Henschel, C., EFPIA Presentation,
May 2001.

/ .

Rights in DEC

IPR in ‘Field’

Drug Supply

$ Return on non DEC

Sales
i

\ Pharma Gets

Rights in non DEC

IPR outside ‘Field’

PR

$$$ Return on non DEC
Sales

45



Table 4.1— Partnerships for Control of Disease— Product Development

Source: Widdus, et al, 2001.

Alliance for Microbicide Development

CONRADY/Consortium for Industrial Collaboration in Contraceptive Research
Cooperative Research Center for Vaccine Technology (Brisbane, Australia)
Development of Autodestruct Syringes

Development of Vaccine Vial Monitors

Development of Dengue Vaccines (Aventis Pasteur/Mahidol University)

Epidemic Meningitis Vaccines for Africa (EVA) (Proposed)

European Malaria Vaccine Initiative

Global Alliance for anti-TB Drug Development

Hookworm Vaccine Initiative (at Sabin Foundation)

International AIDS Vaccine Initiative

Japanese Pharmaceutical, Ministry of Health, WHO Malaria Drug Partnership (JPMW)
LAPDAP antimalari al drug combination (DFID/WHO/SKB)

Leishmaniasis Vaccine Initiative [at Infectious Diseases Research Institute (IDRI), Seattle]
Malaria Vaccine Initiative

Medicines for Malaria Venture

MSF Access to Essential Medicines Project

Norplant

Sequella Global Tuberculosis Foundation

Sexually Transmitted Infections Diagnostic Group

Various national mechanisms to promote industry involvement in ‘neglected’ product development (e.g.,
Challenge/Partnership Awards, CREADAs, Small Business Awards in USA)
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Table 4.2. Summary of Public Private

Partnerships
Disease/tool Year
Focus Founded
MMV malaria drugs Now-99
MVI malaria vaccines Jun-99
1AVI HIV vaccines 1996
GATB TB drugs Oct-00

* selected for 2001

** to be announced July 2001
Sources: www.mmv.org, www.iavi.org,
www.tballiance.org,
www.malariavaccines.org

Location

Geneva

Rockville, MD
(Washington DC
area)

New York

New York,
Brussels, Cape
Town

Key Founders

WHO, IFPMA

PATH, Gates
Foundation

Rockefeller

Foundation

Rockefeller

Foundation,
WHO

CEO

Chris
Henschel
Regina
Rabinovich

Seth Berkley

TBA**

Staff
Size

9

10

43

TBA™*

Pledged
Research
Funds

$50m (?)

$50m

$230

$25m

Projects in Other

Pipeline Projects
6 (8%)

3 1

5 1

TBA**
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Table 4.3 — PPP Mission Statements

MMYV — The mission of MMV is to bring public, private and philanthropic partners together to fund and manage the discovery, development and registration of new
medicines for the treatment and prevention of malaria in disease endemic countries.

TAVI -IAVI’s mission is: “to ensure the development of safe, effective, accessible, preventive AIDS vaccines for use throughout the world”.

GATB - The organisation’s mission is to accelerate the discovery and/or development of cost-effective, affordable new TB drugs that will:
shorten or simplify TB treatment. Shortening the current 6 month treatment to 2 to 3 months and/or significantly reducing the total number of doses to be taken under the
supervision of a health care worker could improve patient compliance (and hence treatment efficacy) as well as potentially reducing the total cost per treatment episode;
provide a more effective treatment of multidrugresistant TB; and
improve the treatment of latent TB infection.

MVI - The mission of the MVI at PATH (Program for Appropriate Technology in Health) is: “to accelerate the development of promising malaria vaccine candidates and
ensure their availability and accessibility for the developing world.” Within this, MVI’s prime focus is on children.
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Table 4.4. Management team, and overview of management structure

MMV
MMV Management Team

Key Staff:
Name Role
Dr. Christopher CEO
Hentschel

Dr. Robert Ridley Chief Scientific Officer

Mr. Peter Potter - Chief Financial Officer
Lesage

Diana Cotran Human Resources and
Administration Manager
V.P. Venogupal Director of International Operations

Tony Murdoch Communciations Advisor
John Sudduth
Total Staff
Source: MMV Annual Report 2000

Note: * Total, including named individuals

IT consultant

Previous Experience

Former Senior VP and Chief Scientific Officer at Centocor, a
US-based biotech company, lectured at the Institute for
Molecular Biology at the University of Zurich

Malaria research specialist, formerly with WHO at TDR, Vice
Director of Infectious Disease Discovery at Roche

Swiss banker, most recently at UBS SA, Director Corporates,
Institutions and International Organization

MBA, multinational corporation background

Formerly exec director and board member of an Indian
pharmaco

Experience in corporate sector and civil society [sic]

No. Staff in Dept.*

1 (and plans for 3 SOs)

1

2 (and plans for 1
Web/Pubs editor)

1
9

49



IAVI

Key Staff:

Name Role

Executive Office

Dr S Berkley Presidentand CEO

Research & Development

Dr W Koff Senior Vice President for R&D

Dr D Burke Senior Scientific Advisor

Dr G Carnathan Project Manager, Vaccines
Development Partnerships

Dr K Gupta Program Analyst for R&D

Dr V Mehra Program Director, Applied Vaccine
Research

Ms L Nielsen Project Coordinator, Vaccine
Development Partnerships

Dr C Schmidt Clincial Trials Consultant

Dr A Schultz Program Director of Vaccine Design

Dr G Thiry Program Manager, Vaccine

Development Partnerships
Communciations
Ms K Marshall Director of Communications
Operations
Policy and Public Sector Support

Previous Experience

Founder of the IAVI, and a medical doctor specialising in
infectious disease epidemiology & international health.
Formerly Associate Director of the Health Sciences Division,
Rockefeller Foundation.

Viral immunologist in the field of AIDS vaccine R&D. Formerly
VP, Vaccine R&D, United Biomedical Inc.

Director of Johns Hopkins Center for Immunization Research
and member of the Vice President's Working Group on HIV
Vaccines and Therapeutics.

20 years industry experience, including a decade as a project
manager.

Formerly WHO-UNAIDS HIV Vaccine Initiative, Geneva
Formerly Principle Associate at the Albert Ainstein College of
Medicine, New York.

Formerly Project Manager, Uganda, Case Western Reserve
University, USA

Formerly Faculty Member, Case Western Reserve University,
USA

Formerly of the Vaccine and Prevention Research Program
of the Division of AIDS, NIAD

Formerly project manager, SKB Biologicals.

Formerly Public Relations Manager, National Down Syndrome
Society

No. of Staff in Dept.*

12
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Mr D Gold Vice President for Policy and Public

Sector Support

Dr R Widdus Access Project Director

IAVI Report

Resource

Development

Finance & Administration

Ms L Dorin Vice President for Finance &
Administration

Total Staff

Source: http://www.iavi.org

Note: * Total, including named individuals

GATB

Permanent Staff not yet appointed.
Key Staff:

Name Role
Giorgio Roscigno Acting CEO

Attorney and founder editor of IAVI Report. Formerly
co-founder of AIDS Vaccine Advocacy Coalition, USA

Manager of the Public-Private Partnersip, Global Forum
for Health Research and consultant to IAVI.

Formerly financial consultant and VP, Morgan Stanley

Previous Experience

Former International Medical Director Anti-Inectives, Aventis

Number of Staff in Dept.*

w

43
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MVI

MVI Strategic Advisory Council
Sir Gustav Nossal (chair)

Prof. Graham Brown

Dr. Felicity Cutts

Mr. Jacques-Francois Martin

Dr. Suryanarayan Ramachandran
Dr. Prayura Kunasol

Dr. Adetokunbo Lucas

Dr. Philip Russell

MVI Staff

MVI appears to have a total of 10 staff.

Name Role

Dr. Regina Rabinovich MVIDirector

Dr. Walter Brandt Senior Program Officer

Dr. Filip Dubovsky Senior Program Officer

Carol Hooks Communications Officer, both for MVI
and CVI at PATH

Jessica Milman Program Officer

Amanda Miller Admin Associate

Dr. Melinda Moree Senior Program Officer, Bus. Dev

Rebecca Steinfeld Program Associate

Eveline Tierney Program Officer

Virginia Valle Program Assistant

Previous Experience

Pediatrician and epidemiologist, and former NIAID/NIH
former Science Application Int'l Corp, US Army Medical
Research and Material Command, Walter Reed

Former Vaccine Science and Policy at Johns Hopkins
University

Former Mgr of Advanced Research at EKOS Corp.

former NIAID/NIH

52



Table 4.5 Board of Directors, including other significant roles

MMV Board of Directors

Chairman:

Dame Bridget Olgivie, UCL, UK

Members: Area of Expertise

Dr. Enriqueta Bond, President, Burroughs Wellcome Fund, USA Resource mobilization

Louis Currat, Exec Secretary, Global Forum for Health Research, SU Finance

Dr Winston Gutteridge, Chief Product R&D, WHO R&D

Professor Trevor Jones, Director-General, ABPI, UK Business

Dr. Graham Mitchell, Foursight Associates Pty Ltd. Australia Science & Technical

Dr. David Nabarro, Exec Director, Director General's Office, WHO Public Health

Prof. Francis Nkrumah, Director, Noguchi Memorial Institute for Clinical & Operational Issues

Medical Research, Ghana
Prof. Leon Rosenberg, Dept of Molecular Biology, Princeton University N/A

Sources: MMV Annual Rpeort 2000 and MMV Draft Business Plan, March 2000

IAVI Board

Members: Board Role
Michele Barzach, MD, Michele Barzach Sante International,

former Minister of Health France

Seth Berkley, MD, President |AVI (President IAVI)
R. Gordon Douglas Jr, MD, Former VP Merck & Co.,

Former President Merck Vaccines

Richard Feachem, D.Sc. Director IGH, former Director of Health, Treasurer

Nutition and Population, World Bank

Japp Goudsmit, MD, PhD, Faculty of Medicine, Dept. of Human (Chair of Scientific Advisory
Retrovirolgy, U of Amsterdam Committee)

Geeta Rao Gupta, PhD, President International Center for
Research on Women
Geoffrey Lamb, Director, Resource Mobilization, World Bank



Malegapuru William Makgoba, President MRC, SA
Jacques-Francois Martin, Chairman and CEO Parteurop SA,
former CEO of Institute Merieux International, France

Peter Piot, MD, PhD, Exec Director, Joint UN Programme on
HIV/AIDS (UNIAIDS)

Philip K. Russell, Prof. Dept. Int'l Health, Johns Hopkins University
Lee Smith, Former President Levi Strauss Int'l, Former Bd Chair,
Leadership Coalition on AIDS

Sir Richard Sykes, D.Sc, FRS, former Chairman GW plc

Shudo Yamazaki, MD, PhD, Director-General, Emeritus, NI

of Infectious Diseases, Japan.

Source: http://www.iavi.org/about

GATB Board

Carlos Morel, Director of the WHO Special Program for Research and
Training in Tropical Diseases

Gail Cassell, VP, Eli Lilly and Co.

Gijs Elzinga, Director of Public Health and Acting Director
General of RIVM in Holland

Charles Kaye, Executive Managing Director at Warburg Pincus
John La Montagne, Deputy Director of the NIAID

Sean Lance, Chairman, President and CEO of Chiron

William Makgoba, President of MRC of South Africa

James Orbinski, former president of MSF

Ariel Pablos-Mendez, Associate Director of Health Equity at
Rockefeller Foundation

Giorgio Roscigno, former Int'l Director Anti Infectives, Aventis
Craig Wheeler, VP, Boston Consulting Group

Secretary
Chair

Board Role
Chair

President of GATB Stakeholders
Association

Acting CEO
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PATH Board of Directors (also for MVI) Board Role
Horacio B. Croxatto, MD, President, Chilean Institute of Reproductive Vice-Chair
Medicine

Halida Hanum Akhter, MD, Founder Dicector, Bangladesh Institute of  Chair
Research for Promotion of Essential and Reproductive Healt and

Technologies

Molly Joel Coye, Founder the Health Technology Institute,

San Francisco

Mahmoud Rathalla, MD, Prof of Obs & Gynae, Assiut Unveristy,

Egypt

Christopher Hedrick, President and CEO, Online Learning Nework, US Treasurer

Vincent Mc Gee, Former Exec Director of the Aaron Diamond

Foundation, USA

Jane Mutambirwa, PhD, Behavioural Sciences, Univerity of Secretary
Zimbabwe Medical School

Khama Odera Rogo, MD, PhD, VP(Medical Affairs) IPAS,

based in Kenya

Ajarie Visessiri, MBA, Vice Chair of P&P Telecom Co Ltd, Thailand

Source: http://www.path.org/about
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Table 4.6 Scientific Advisory Committees

MMV

MMV has an Expert Scientific Advisory Committee

Name

Chairman:

Dr Simon Campbell
Members:

Dr Tanjore Balganesh
Dr S Efange

Dr A hudson

Prof G Kokwaro
Prof S Looareesuwan
Dr Y Ribeill

Dr D Roos

Dr D Schmartz

Dr T E Wellems
Dr D Wesche

Source: MMV Annual Report 2000

Background
FRS, Chemist, ex-head of Worldwide Drug Discovery and Develoment, Europe, Pfizer

Biologist with specialist expertise in infectious diseases, Head of R&D Astra-Zeneca, India
Chemist, Prof of Medicinal Chemistry, U. of Minnesota and U. of Buea, Cameroon
Chemist, ex-head of Cancer Research, UK

Pharmacologist, University of Nairobi

Clinician, Dean of Faculty of Trop Med, University of Mahidol, Thailand

Chemist, President and CEO Scynexis Chemistry and Automation Inc, USA

Prof of Biology and Director of Pennsylvania Genomics Institute

Biologist, Exec Director, Human and Animal Infectious Diseases, Merck Research Laboratories,

USA
Biologist, National Institiutes of Health, USA
Clinical Phamacologist, Pfizer Global Research and Deeviopment- Ann Arbor, USA
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1AVI

IAVI has a Scientific Advisory Committee

Name

Chairman:

Jaap Goudsmit, MD, PhD
Members:

| Gust, MD

P Johnson, Jr, MD

N Letvin, MD

E Mbidde, MBChB

A McMichael, FRS

Neal Nathanson, MD

V Ramalingaswami, MD, PhD, DSc
H Rees, MD

J Sadoff, MD
M Schechter, MD PhD
H Wigzell, MD DSc

Source: http://www.iavi.org/about

Background
Chair, Faculty of Medicine - Academic Medical Centre, University of Amsterdam

Director, R&D, CSL Ltd, Australia

Exec Director, Children's Research Institute, Children's Hospital Inc, Colum bus, Ohio, USA
Chief, Division of Viral Pathogenesis, Dept of Medicine, Beth Israel Deaconess Hospital
Center and Prof of med, Harvard Med School, USA

Director, Uganda Cancer Institute, Uganda

Director, Molecular Immunology Group, MRC Human Immunology Unit, UK

Director, Office of AIDS Research, NIH, USA

Prof Emeritus, Dept of Pathology, All India Institute of Med Sciences, India

Director, Greater Johannesburg Met. Reproductive Health Research & Chair, Med Control
Council, SA

Exec Director, Clinical Vaccine Research, Merck Research Labs, USA

Prof Infectious Diseases, Head AIDS lab, University of Rio de Janeiro, Brazil

President, Karolinska Institute, Sweden
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GATB

Name

Chairman:

Richard O'Brien
Members:

Barbara Laughon, Co-Chair
Bernard Fourie, Secretary
Clif Barry

Ken Duncan

Jacques Grosset

Win Guttridge

John Horton

Denis Mitchison

Toru Mori

Andrew Nunn

Ramesh Panchagnula
Ken Stover

Background
Chief, Research and Evaluation Branch, Division of TB Elimination, CDC

Chief, Opportunistic Infections, Division of AIDS, NIAID

Director, National TB Research Program, South African MRC

Chief, TB Section, Lab of Host Defences, NIH

Head, Respiratory Systems Unit, Action TB Programme Manager, GW R&D
Prof, Chief of Bacteriology and Virology, Faculty of Medicine Pitie-Salpetriere
Director, Product & Research Development Unit, WHO/TDR

SKB

Dept of Medical Microbiology, St George's Hospital Medical School
Director, Research Institute of TB, Japan Anti-TB Association

Hon Prof of Epidemiology, MRC Clinical Trials Unit

Head, Dept of Pharmaceutics, NIPER

Senior Director of Research Biology, PathoGenesis/Chiron

Source: GATB website, http://www.tballiance.org
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Table 4.7 Stakeholders and Donors

MMV
Stakeholders

Bill and Melinda Gates Foundation ($50 million)
ExxonMobil Corporation

IFPMA

Global Forum for Health Research

Nertherlands Minister for Development Corporation
Rockefeller Foundation

Swiss Agency for Dev. And Corporation

UK DFID

WHO -RBM and TDR

World Bank

Source: MMV Annual Report 2000
Notes also that BCG co-funded MMV’s Draft Business Plan

IAVI

Donors

Angel Music Ltd

The Vincent P. Belotsky, Jr. Foundation

Canadian International Development Agency

Crusaid

Department for International Development (DFID), UK
Ministry of Foreign Affairs/Ministry for Development Cooperation, The Netherlands
The Bill and Melinda Gates Foundation

Glaxo Wellcome’s Positive Action Programme

John and Marcia Goldman Foundation

Ireland AID

Ittleson Foundation, Inc.

The Elton John AIDS Foundation

John M. Lloyd Foundation

Mercury Phoenix Trust

The Rockefeller Foundation

The Alfred P. Sloan Foundation

Partners & Collaborating Organisations
AIDS Fondet, Denmark

AIDS Fonds, Netherlands

AIDS Vaccine Advocacy Coalition, USA

Association Francois -Xavier Bagnoud, France
Australian Nat. Coun. AIDS, Hep C, Australia
Canadian AIDS Society

Commonwealth Medical Association Trust

Deutsche AIDS Stiftung, Germany

Europan Commission

The Foundation Marcel Merieux, France

International Council of AIDS Service Organisations
The Joint United Nations Program on AIDS (UNAIDS)
National AIDS Trust, UK

San Francisco AIDS Foundation, USA

South African AIDS Vaccine Initiative, S Africa

The World Bank
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The Starr Foundation

Levi Strauss Foundation

UNAIDS

United States Agency for International Development (USAID)
Until There’s A Cure Foundation

The World Bank

Yahoo! Inc

GATB Stakeholders

American Lung Association

American Society for TB Education and Research
American Thoracic Society

ABPI

Gates Foundation

Boston Consulting Group

EC

Global Forum for Health Research

International Union against TB and lung disease
Lupin Labs

MSF

NJ Medical School National TB Center
Novartis India

Partners in Health

Research Triangle Institute

Rockefeller foundation

Royal Netherlands TB Association
Sequella Global TB Foundation

Stop TB Initiative

TDR/UNDP World Bank, WHO

UK DFID

US AID

US CDC

US NIH/NIAID

US NIH/TB Antimicrobial Acquisition
Wellcome Trust

World Bank

WHO/Special Program for Research and Training
WHO/Stop TB

WHO/TB Programme
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Table 4.8 Bill and Melinda Foundation Contributions to PPPs

Date Amount ($m) Recipient

04/10/98 15 IAVI over 3 years

08/26/98 125 PATH over 10 years for Children's Vaccine Program

03/22/99 25 IAVI over 5 years

04/01/99 50 PATH over 10 years to support Malaria
Vaccine Initiative

08/04/99 25 Sequella Global TB Foundation over 5
years for TB International Vaccine
Collaboration

11/22/99 40 International Vaccine Initiative, Korea
over 5 years for vaccines B cholera,
dysentery, typhoid B

12/07/99 750 Global Fund for Children Vaccines over 5 years

02/28/00 25 Global Alliance for TB over 5 years

03/15/00 25 Medicines for Malaria Venture over 5 years

03/15/00 18 Albert Sabin Institute for recombinant
hookworm vaccine

01/27/01 100 IAVI challenge grant

Source: GAVI source:
www.gatesfoundation.org/
about/grantlist.asp
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5.1

Assessing the PPP Model — Governance and Performance

In the previous section we discussed the PPP’s organisational goals and the
strategies they employ to try and further those goals. In this section we:

- address the question of whether the right governance structures have been
set up to make sure that the management teams are accountable for the
pursuit of these goals effectively and efficiently;

- do an assessment of their performance up until now.

Governance

The key questions for us regarding governance are:

- who makes the strategic and organisational decisions?

- who are the major stakeholders who these decisions directly affect?

- what processes are in place to ensure that those stakeholders can
contribute to the establishment of priorities and evaluate the activities
following from the strategic decisions.

As new, “hybrid” organisational forms, the establishment of PPPs in general,
and for health in particular, have prompted important debates about how they
should be governed and to whom they should be accountable (Buse and Walt
(2000a), (2000b), and (2000c)).

Buse and Walt (2000c) quote Rosenau (1995) as defining governance as “the
process whereby an organisation or society steers itself” — the system of rules,
norms, processes and institutions through which power and decision making are
exercised. They go on to say that “good governance has four components: a.
representative legitimacy; b. accountability; ¢. competence and appropriateness;
d. respect for due process”. This is taken from the World Bank report (1994)
and in particular they adapt the OECD’s Development Assistance Committee’s
(DAC) own adaptation of the World Bank’s 1989 definition of governance. The
DAC refers to governance as the:

“legitimacy of government (degree of democratisation); accountability of
political and official elements of government (media freedom, transparent
decision making, accountability mechanisms), competence of governments to
formulate policies and deliver services; and respect for human rights and rule of
law (individual and group rights and security, framework for economic and
social activity, and participation.)” (p Xiv).

The World Bank itself uses a narrower definition, which reflects its terms of
reference. These do not allow it to comment on the form of the political regime.
Its interest is in getting economic and social development. To this end it has
four major components of governance:

- public sector management, where the emphasis is on “a smaller state,
equipped with a professional, accountable bureaucracy that can provide an
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“enabling environment” for private sector-led growth, to discharge
effective core functions such as economic management, and to pursue
sustained poverty reduction.” (p xvi)

- accountability, which can be achieved by a number of measures including
decentralisation of government, improved financial management,
encouraging beneficiary participation in projects, and competition in
service delivery;

- transparency and information, to help achieve accounta bility;

- legal framework, with appropriate protection of private property rights
and regulation of private economic activity.

The difference in emphasis is important. The DAC and Buse and Walt’s
interpretation of governance issues is most relevant when the government is
providing services and making all the decisions. It must have legitimacy and
respect the rights of its citizens. The World Bank approach is applicable to a
more pluralistic view of society. It assumes that the government has policy
objectives but seeks to achieve them by creating a framework in which civil
society and a market economy can function and help to deliver these objectives.
In this model when the government is seeking to fund services it will use the
private sector to provide them if it has the expertise to provide them efficiently.

PPPs only make sense in a pluralistic model of the world. If the only issue is
democratic legitimacy and delivery is assumed to be straightforward then the
case for PPPs is weak. It is precisely because delivery is extremely difficult
(and costly compared to the size of existing international agency budgets for this
type of product development) that PPPs become an attractive option. In the case
of drug discovery and development the expertise of the private sector is well
understood. The objective is to harness this expertise and engage its resources
through a mechanism whereby the public sector takes on much of the cost and
risk involved at the discovery stage. It has been argued that the private sector
will not, ultimately, respond. This is not, however, a governance issue, although
an important one which we have discussed and will return to. The governance
issues raised by Buse and Walt include:

- the motives of the private sector. These will be one or more of benefits to
reputation, some sort of commercial return on the activities they
undertake, or influence on policy making. It is not clear why this is an
issue - providing the public objectives of the project are achieved and
rules are in place that do not allow inappropriate behaviour on the part of
any participants (public or private). Significant gains to the reputations or
profits of those involved will only be achieved if the PPPs are sucessful;

- whether the private sector presence in governance will distort public
sector priorities? There are two aspects to this. Firstly, the public sector
must make its own decisions about which PPPs (or other projects) to back
if resources are constrained. Secondly, if private resources are required to
make a PPP, or one of its projects, viable then inevitably private choices
will influence the ability of public bodies to achieve their objectives. The
alternative is for the public sector to fund a 100 per cent public delivery
project. Sadly there is no guarantee that this would be successful, or that
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5.2

the public sector can raise the sort of funds that would be necessary -
indeed the evidence suggests the opposite;

- key groups of potential recipient countries are not represented in PPPs.
Here we return to our distinction between the “centralist” and “pluralistic”
approaches to legitimacy. The PPP model, if it is to achieve its goals,
requires recipient countries to be involved in key decisions about projects.
If new drugs will not be used effectively because of local logistical or
social obstacles then unless the PPP can overcome these obstacles there is
no point in developing the drug. We have already discussed how some of
these factors (dosage regimen, ease of manufacture, and stability) will be
taken into account at early milestone stages of project viability. However,
the local input that is required is expertise, not token political
representation on a PPP Board or Council;

- the PPPs lack transparency, and it is not clear how Board members and
expert group members were chosen. Transparency is essential for
accountability. Decisions must be justified. However, they must be made
on efficiency grounds and not political grounds. If PPPs fund units, or
don’t cancel projects, or don’t pay key staff at market rates because of
fears about the political repercussions then they will not succeed. Indeed
an important advantage they have over the in-house public sector
approach will have been lost.

Our comments should not be taken as meaning that the Buse and Walt
challenges are not valid ones. They are. PPPs must be efficient, effective and
accountable. In particular the issue of transparency needs to be addressed and a
more explicit mechanism must be found to involve potential recipient countries.
The private sector goes to great lengths in commercial drug development to
understand how the medical profession, governments and other third party
payers will perceive the usefulness, and therefore the value, of products they
have in development. Exactly the same processes must be applied by the PPPs
in relation to their potential customers — in particular to understanding the views
of the scientific and health professionals in less developed countries and of
those who would be expected to fund use of the product.

In summary, PPPs are established to do a specific job. They should first and
foremost be made accountable to the funders and stakeholders engaged in the
specific R&D problem. The key questions are whether they are organised in
such a fashion that they are likely to accomplish that job and if their
performance is transparent enough for those on the boards, and ultimately for
external stakeholders, to assess it. Our view, subject to the points we raise in
our previous paragraph, is that their governance is organised in a way that is
most likely to enable them to achieve their objectives. We now turn to the issue
of performance assessment.

Performance Evaluation

How should the performance of PPPs be evaluated? Both the progress of PPPs
towards their specific goals and the efficiency of the PPP model need to be
assessed. However, as relatively few projects have been brought to market in
these diseases by other methods it is difficult to find a base line model to
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compare the PPP model to. Iceally we would track the progress, time and costs
of a product through a commercial model, a PPP, and perhaps through perhaps a
Tropical Disease Research (TDR) type model (an inter-governmental
organisation undertaking in-house work and then contracting work out to private
companies). Unclear is whether we could effectively isolate the R&D process
from the differences in priorities and goals that underlie the different models.
That might especially be an issue when comparing the PPP and the commercial
model Table 5.1 sums up a number of key differences in the way PPPs and
commercial companies conduct R&D.

Table 5.1 — The PPP vs Commercial Models of R&D

1.

IP arrangements — [P assignments in the PPP are linked to ultimate goal of
producing affordable, accessible products. In discovery stages, ownership is
sought by the “funder” (i.e. the partnership), rather than the finder as is more
commonly the case (traditional grant givers don’t expect something in return;
traditional venture capital investing in biotech companies look for share in the
company rather than IP; the PPP seeks share of IP for their purposes). In the
development stage the PPP seeks control of IP for the specific disease (i.e. the
company partner retains use for other diseases) or it looks to split the market (the
company partner retains control for the non-developing country markets).

The Go-No-Go decisions — Scientific reasons dominate the decisions about
whether to continue funding a project in the PPP but other features are also
important, namely the cost to manufacture, the ability to deliver, affordability,
dose regime. An open question is the extent to which PPPs are also taking the
relative costs of one product versus another into account. Earning profit is not the
issue - but money will always be limited. Will the public goal of improving global
health infrastructure more generally interfere in funding decisions? Should, for
example, clinical trials for a product in South Africa continue despite poor
findings because the investments are helping to build up the clinical trial
infrastructure? Or given the severity of the AIDS problems in the developing
world, should different “efficacy” standards be applied to the vaccines?

Board decisions — In addition to R&D strategy decisions, these boards will
eventually need to make ethically difficult decisions about who gets the product
first, who will have to pay and who gets it for free etc. In pursuit of their public
goals, the PPPs struggle with the question of their responsibility and participation
in non-R&D responsibilities; and their interchanges in political arena.

To track the progress towards meeting their own goals, intermediary indicators
are needed in the absence of any complete projects. Drawing on the methods
used to evaluate biotech companies not yet earning profit, indicators for PPPs
include:

- the size, quality, and state of development of the products in the pipeline;

- the type and number of successful deals and alliances;
- the calibre of the partners;
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- the reputation and reliability of the board,
- the amount of funds raised and from what sources.

Given the relatively short period of time since their founding, the PPPs in this
study have made extraordinary progress in the areas of fund raising, position
appointments and project contracts, especially given the obstacles they face:

- In total they have raised close to $500 million in pledges. The Gates and
Rockefeller foundations have been among the top donors. The UK and the
Netherlands have made the largest country contributions. In the next five
years they need to double this sum;

- With the exception of GATB, which has yet to award its first round of
grants, all have initiated a number of research projects. MMV has great
expectations of having a relatively “full” pipeline by the beginning of
2002; IAVI has five partnerships in process with a sixth in negotiation.
All of these involve a north and a south partner. Two have already moved
from pre-clinical to Phase I clinical trials. According to Jon Horton (GSK
and member of the GATB Scientific Advisory Committee), there has been
immense show of interest in the GATB program as well with more than
100 letters of interest in response to the call for proposals. MVI has also
already committed a sizable share of its budget on projects. See Tables
5.2-5.5 for complete pipeline detail;

- MMV and IAVI present models that, at least on paper, have the potential
to save R&D costs for these specific diseases, as compared to the $600m
industry model. Time will be cut and costs at each stage reduced;

- Again, with the exception of GATB, the others have been able to attract
top people to their key CEO position and present strong teams with
business, science, developing world and NGO experience represented.
The calibre of board members is also notew orthy.

That said, many problems and uncertainties remain. Most have been mentioned
already but to summarise:

- It is unclear if the PPPs will be able to meet their funding targets in an
environment where the top philanthropic foundations have already
contributed and are under constant pressure to give more to ever growing
number of different initiatives. The real challenge is to bring in new types
of funders and expand the total pot rather than compete for shares in the
existing one;

- As the pipelines mature, the staffing requirements will also evolve and so
the PPPs are under continued pressure to hire and retain top quality staff.
This means paying salaries competitive with industry rather than with
global health organisations, an approach that has caused some friction
between the PPPs and their supporting international aid and health
organisations.
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Another important issue regards the duplication of skills. An important
question is how much does the PPP need to be able to do in-house and
how much it can rely on outside organisations and services to fill the skill
gaps? How should MMV work with TDR and RBM for example, or
GATB with Stop TB? How should their respective activities be divided

up?

The pharmaceutical industry has expressed enthusiastic support for the
PPP concepts as an alternative way forward towards solving the R&D
problem. But not so clear is the extent to which major companies are
prepared to participate at a level that is needed for the R&D goals to be
achieved. MVI is the only PPP so far to complete a product deal with a
major pharmaceutical company, GSK in this case. Factors keeping
companies out may include continued uncertainties about the IP
arrangements as well as the political and public positioning of these PPPs.

Linked to this problem, therefore, is the fact that none of the PPPs really
know whether they will be able to do deals with industry to manufacture
to scale any of their products or to costefficiently conduct late stage
development. All their strategies depend on this kind of major company
involvement;

There is also a question as to whether the every growing number of
initiatives starts to become fragmented with a risk of duplication (PIU,
2001). This would not be a problem if resources were not so limited for
these disease areas as a mix of “competition” and co-operation in disease
R&D often leads to greater success in product development. One proposal
is for certain in-house tasks such as IP management be centralised in an
entity set up to help PPPs in these areas. However, this would prevent
PPPs from learning from each other’s experiences.

Beyond the technical accomplishments, are the bigger questions of whether the
PPPs are adding value to the partners, i.e. the public and the private sectors, and
what the overall impact of PPPs on the global health arena is. [IPPPH has picked
up both these questions. It seeks, for example, establish ways of measure
“value” added by the specific partners and apply this technique to the PPPs in
their database.

According to Buse and Walt, (2000b), there are gains to be had from both sides:

For public sector:

1.

2.

3.

partnerships with private sector seen to have bestowed more business
credibility and authority;

extension of the UN’s ability to fulfil its mandates through increased
resources and

access to private sector skills and management talents.

For private sector:
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1. increased corporate influence in global policy-making and at the national
level,;

2. direct financial returns in the form of cash but also tax breaks and market

penetration as well as indirect financial benefits through brand and image
promotion;

3. enhanced corporate authority and legitimacy through association with UN

and other bodies.

In summary, the first assessments suggest a Win/Win Model. The PPP’s
comparative advantages seem to include (though is too early to confirm):

cost and time savings through the clinical trials network, possible LDC
manufacture, and fast track regulation;

higher success rates through disease competencies concentrated or at least
linked in close networks, with the pooling of resources, technologies, and
know-how across locations and projects;

improvement in the environment for projects outside the PPP’s pipeline-
spillover effects in the form of information, market size calculations,
lobbying for additional incentives, and others pumping funds into disease
areas.

Unresolved or untested potential problems include:

The question as to whether conflicts will occur between the commercial
model and goals and the public goal,;

Methods for dealing with failure;

Culture conflicts;

Insufficient “input” from civil society — i.e. the ultimate customers;
PPPs are an incomplete solution that depend on deals at later stages with
large pharmaceutical companies to succeed; and finally the bigger
question

Can science and R&D be effectively conduct through this model, a key
issue given the apparent need for large integrator to facilitate the spillover
effects between projects and across organizations.

Just as the PPPs are working to devise creative new ways of organising R&D by
designing innovative IPR contracts, funding and alliance strategies, analysts of
the PPPs need new tools to assess the organisation and performance of these
models. The PPPs do, however, have a well-defined and focused mandate.
Regarding their overall contribution or impact on the R&D problem for global
health, the most important immediate questions for those concerned about
governance and performance are, in our view, whether they are doing an
efficient job at furthering the science and the product pipelines in line with their
objectives and whether the boards and stakeholder councils well represent the
people and organisations best suited to make sure that this is the case.

Despite the list of uncertainties, there seem to be good reasons to be optimistic,
going forward, that the PPP model has the potential to make a real contribution

68



to the global health R&D problem. That said, those considering the
establishment of new product development PPPs, for example the WHO/IFPMA
and MSF’s discussions about what to do for leishmaniasis, African
trypanosomiasis and Chagus disease, need to take seriously the practical
concerns about their being enough money out there to fund new PPPs,

especially for diseases with no rich country market at all, and also whether there
are enough capable and willing people to sit on the boards and manage these
organisations.
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Table 5.2 MMV Pipeline
Title

Exploratory Projects from 2000
Heme polymerisation inhibition

Dihydroorotte dehydrogenase inhibition

Dihydrofolate reductase inhibition

Full Drug Discovery Projects, 2000
Lactate dehydrogenase inhibition

Cysteine protese inhibition

Synthetic peroxide

Partner Stage

University of California
Berkeley, USA

University of Leeds, UK

National Science and
Technology Department
Agency, Bangkok
Thailand

Bristol University, UK,
LSHTM, UK, GSK, Madrid

UCSF,GSK

U. of Nebraska, Swiss
Tropical Institute Basel,
Monash U., Australia,
Roche, Basel

Money - Year Key Milestone/Project Goals

1

$100,000

$100,000

$50,000

$880,000

$1,800,000

$1,100,000

to synthesise compounds for a novel class of heme
polymerisation inhibitors that lack the quinoline
structure, overcoming resistence limitations, that are
efficacious in animal models as well as in culture.

to sythesise compounds that inhibit the malarial
enzyme over the human enzyme and demonstrates
good activity against malaria parasites both in culture
and in animal models.

This laboratory has developed the ability to construct,
clone and express synthetic genes for DHFR from both
sensitive and drug-resistant malaria parasites, including
a highly resistant tetravalent mutant. The objective is to identify
compounds active against the drug resistant parasite.

Bristol/LSHTM/GSK consortium aims to target the
glycolytic pathway of Plasmodium falciparum in
design and discovery of novel anti-malarials. Also
to discover a drug that acts on malaria LDH and

is cheap, fast acting and orally bioavailable.

UCSF and GSK scientists have established a
collaboration to exploit the therapeutic potential of
falcipain inhibitors. The aim is to develop promising
compounds for human testing within 5 years. An
ideal compound arising from this project will be oral.

identify an orally active low cost antimalarial peroxide more
potent than any of the currently available semisynthetic
artemisinins and with a treatment regimen of no more than
three days to ensure good patient compliance.

70



MMV Projects in Discussion for Funding, 2001

Discovery
Drug discovery focused on Plasmodium falciparum fatty
acid biosynthesis

Plasmodium falciparum protein farnesy itrasferase
inhibitors

Interface between Discovery and Development
Development of a semisynthetic endoperoxide

Development of 3" generation antifolate malaria drug
combinations

Development of a novel and superior 4-aminoquinoline

Development of intravenous artemisinin for severe
malaria

Development Projects
Development of chlorproguanildapsone-artesunat
combination

Development of pyronaridine-artesunate combination

Texas A&M U., Albert Einstein
College of Medicine,
Pharmaceuticals

UW Seattle, Yale, Schering Plough
Research Institute

Bayer, Hong Kong U of S&T

WRAIR- US Army, Jacobus
Pharmaceuticals

U.of Liverpool, GSK

WRAIR -US Army

U. of Liverpool, GSK

Shin Poong Pharmaceuticals,
WHO/TDR
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Table 5.3 IAVI Pipeline - Vaccine Development Partnerships

Title of VDP

VDP #1 - Oxford/Kenya

VDP #2-
AlphaVax/South Africa

Description/Concept

Combination vaccine approach
utilising a 'prime-boost' approach

combining 2 vaccine technologies:

DNA followed by MVA. The

candidate DNA vaccine is derived
from HIV subtype A - the principal
strain of HIV circulating in Kenya.

Partners News

Collaboration between Oxford Launched Nov 1998. Since then, vaccine candidate
University, UK and University of has been moved from lab to regulatory approval for
Nairobi, Kenya. Also involving human testing. Phase 1 trial for DNA vaccine began
Cobra Pharmaceuticals, UK and Aug 2000 in Oxford, followed by Phase 1 trial of MVA
IDT, Germany in the manufacture vaccine commencing in Feb 2001. Phase 1 trials of
of pilot lots of DNA and MVA DNA vaccine planned to start first half 2001 in Nairobi
vaccines (respectively).

Powderject Ltd, UK to be

involved in future clinical trials

involving new gene -gun delivery

system

Development of a vaccine based on Collaboration between AlphaVax Launched Nov 1998. Still in pre-clinical stage. Goal to

Venezuelan Equine Encephalitis

Inc, (small US-based biotech start Phase 1 by end of 2001.

(VEE) Alphavirus replicon particles. company) and, from South Africa,

Strategy is to fast-track the testing

the University of Cape Town, the

of a prototype vaccine expressing a National Institute for Virology and

single HIV gene (gag), while
concomitantly developing a
multigenic candidate vaccine
expressing several HIV genes.

the MRC. The University of N
Carolina and the Children's
Research Institute, Columbus,
Ohio are also involved in the
development of a HIV-1 clade C
vaccine. Other contributors
include NIH (funding, support for
preclinical testing), WRAIR
(undertaking its own Phase 1
trial, upgrading pilot production
plant to support this), Greer Labs
for manufacturing
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VDP #3- Targeted
Genetics/Children's
Research
Institute/South Africa

VDP # 4 - Institute for
Human
Virology/Uganda

VDP #5- India/Therion

Development of a vaccine based on Vaccine candidates are derived
the subtypes of HIV most prevalent from AAV vectors developed by

in Southern and Eastern Africa Dr Johnson, President CRI,
(subtypes A & C), using Targeted Children's Hospital, Ohio.
Genetics Corporations Adeno Targeted Genetics will develop
Associated Viral Vectors (AAV). and manufacture the vaccine in

collaboration with the CRI and

the South African Partnership.

IAVI also working with South

African AIDS Vaccine Initiative

and the Ugandan Government to

identify sites for clinical tests.
Use of an attenuated live bacterial Institute for Human Virology,

vector to deliver a DNA vaccine. University of Maryland and
Vaccine based on HIV subtype A.  "scientists in Uganda" (possibly
Project will conduct a clinical involving the Uganda Virus
comparison of the Oxford Research Institute and Joint
DNA+MVA vaccine and a Clincial Research Center for

Salmonella-delivered DNA vaccine clinical and lab teams)
in Uganda.

Two separate projects: (1) Therion Biologics, a US-based
agreement between IAVI and biotech company, Indian Ministry
India's Ministry of Health and for Health and Family Welfare,
Family Welfare and the Indian India's MRC, NIH/NIAID

Council for Medical Research to (partnership and partial funding

develop and evaluate one or more for development and manufacture
vaccines for use in India; (2) VDP  of Therion HIV technology - also
bringing together researchers from MVA-based vaccines),

India with Therion Biologics to build

vaccines for India.

Launched Feb 2000. In first 10 months, HIV gag
genes for Clade A and C have been successfully
cloned after unforeseen technical difficulties. Next
steps include construction of recombinant AAV (HIV
gag) vectors and a study to evaluate the persistance
and bio-distribution of their genomes in animals.

Launched May 2000. Still in pre-clinical phase, plus
reguatory issues to be resolved, manufacturing
partners to be identified and clinical trials in Uganda to
be agreed. No date given for initiating Phase 1 trials.

Initiated March 2001. For clade C- India, IAVI to fund
work in design, engineering, manufacture novel AIDS
vaccine specific for Clade C. Therion already has HIV
vaccines in Phase 1 trials - presumably for Clade B (in
collaboration with NIAID).
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Maxygen Agreement between Maxygen, IAVI Maxygen Inc, US-based biotech
and DBLV LLC for three year company, DBLV LLC, an entity
collaboration to use Maxygen's established and funded by the
proprietary MolecularBreeding (TM) Rockefeller Foundation.
directed molecular evolution
technolo gies. Under the
agreement, DBLV will provide full
research and development funding
to Maxygen to expand its HIV
vaccine development program.

Sources: IAVI 2000 Year-End Progress Report. |IAVI website, http://www.iavi.org

Under the agreement, IAVI will be granted a royalty
free license to develop and distribute HIV vaccines to

those who cannot afford them in developing countries.

Maxygen will retain all rights to commercialise
vaccines in all developed countries and some
developing countries.
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Table 5.4 MVI

Partnerships
Title
MVI-GSK

MVI-Apovia Inc

MVI-Emory Vaccine
Research Centre, Yerkes

Description Partners

News

March 2001. To fast-track GSK, UK's MRC' Gambia Unit, Candidate in development since 1983, initial trial

development and testing of GSK's MVI
malaria vacdne for children. MVI to
provide funding and to fully

participate in overseeing accelerated
development. GSK provides know-

how and proprietary technology.

Established in Jan 2001, this was Apovia Inc (US) is subsidiary
MVI's first major private sector of Apovia AG (German
agreement. Multi-million dollar, biotech), NIH, MVI

multi-year deal. Apovia to bring the

novel, proprietary vaccine

technology and MVI to provide

funding and assist managing the

development process.

January 2001. Partnership to Emory, MVI
undertake a series of malaria
vaccine ftrials.

WRAIR, subsequ ent field trial in adult men in
Gambia. Clinical trial on children in Gambia to start
May 2001. Partnership to include joint Steering
Committee and MVI funding of $6.7 million to
support accelerated clinical trials.

Apovia already done small mammal studies. Under
partnership move into larger primates and then
humans in US (w/ NIH collaboration), followed by
Africa. MVI help to guide product through pre-
clinical, mft, regulation, trials.

To start with multiple trials in primates
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MVI-NIAID Memorandum of Understanding
signed Feb 2000 to speed
development of vaccines.

Source: all from MVI's website: htp://www.malariavaccines.org

NIAID, NIH Office of
Technology Transfer (to
oversee patents and
inventions that might arise
from research conducted in
governmentlabs)

Agreement to allow for greater collaboration in

malaria vaccine research between MVI and NIAID.

Will gain access to NIAID clinical testing sites,
capability to manufacture sufficient quantities of
vaccine for field testing
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6.

Conclusions

This paper has outlined the social purposes for which four “product
development” PPPs were established. It has discussed the way in which the
R&D market place has been changing into a more dynamic model, and the
(largely positive) implications of this for these and other PPPs of this type.

It has considered the challenges they face in a number of areas:

- organising their R&D collaborations to take advantage of the dynamic
R&D market place;

- managing these activities effectively to deliver products to patients;

- “governance”, i.e. being accountable to stakeholders, including those less
developed countries where the diseases they are seeking to tackle are
prevalent. An important aspect of this is performance measurement —
setting realistic targets and tracking progress;

- putting in place an intellectual property strategy that will help achieve the
social purposes of the PPP;

- developing a viable financial model for both the PPP and for achieving
access in LDC markets to new drugs and vaccines.

Our overall assessment of these PPPs is that the results, given the potential
obstacles, have been outstanding. That said, there is a long way to go and many
uncertainties remain both about the ability of the PPPs to do the job they have
set out to do and the ability of the PPP to solve the bigger problem - the R&D
funding gap. We set out our key findings in each of these areas.

Organising R&D
The dynamic R&D market place is characterised by:

- a new division of labour with an increasing number of public and private
organisations with skills that can be bought to meet R&D requirements,
opening up collaborative possibilities that did not exist even 5 years ago;

- in general, for any disease, an R&D process that is a partnership of public
and private organizations. Whilst public institutes tend to focus in the
early discovery phases while the private companies invest in all stages
(but in particular control most of the know-how in the development,
production, and commercialisation stages in the process), there is an
increasing overlap, with the private sector involved in “open science”
(publishing as well as patenting) and universities increasingly involved in
patenting activities;

- evidence of spillover effects;

- evidence that the major pharmaceutical companies retain integrative
skills.

In establishing the organisationalconcept of the PPP, much can be learnt from
private models especially the virtual company concept but also with regard to
how companies network and construct deals with different partners.
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The implications for the PPPs are:

- the “virtual” approach is contractually feasible and gives each PPP
maximum flexibility in identifying public and private partners;

- there is a key integrative role that large companies appear to perform in
the discovery area. There are also significant “spillover” effects from
different, but related R&D programmes. This means that the PPPs should
not manage their discovery portfolios as separate discreet entities but
should constantly be seeking complementarities across programmes;

- large companies continue to dominate commercialisation activities. There
is evidence from the US “orphan drug” markets that smaller biotech
companies are able to bring products to market, but there are particular
characteristics of these markets that may not be applicable to PPP target
markets. This mears that PPPs have to contract with large companies at
some point, or develop substantial in-house co-ordination competencies if
they are to manage these stages on a virtual basis.

Effective Management
The main requirements are:

- high quality management with strong commercial experience is essential
if the PPPs are to succeed;

- equally important are in-house experience in the science of the disease
and in the economics and politics of the global health arena.

To date recruitment of high calibre people, executives, and advisors has been
good.

The analysis of the four cases suggests a learning process over time by new
PPPs from established ones. For example, we find shorter gestation periods and
that the more recent PPPs have integrated a more representative set of
shareholders from the outset. It is essential that the PPPs continue to learn from
each others successes and failures as they progress.

Governance

Accountability is essential but there is an important debate about the form that
this should take. The PPPs in this study have similar objectives, which are
reflected in:

- choice of projects and how decisions will be made about whether to move
the product forward, award it with additional funding, or cancel it;
- choice of board members.

The trick is to keep a balance between the scientific expertise needed to oversee

specific projects and the regional, political, financial expertise needed to pursue
a successful PPP in these neglected disease areas.
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A pluralist model is appropriate. It assumes that the government has policy
objectives but seeks to achieve them by creating a framework in which civil
society and a market economy can function. When the government is seeking
to fund services it will use the private sector to provide them if it has the
expertise to provide them efficiently and manage the contractual arrangements
to ensure a “win-win” situation for the public and private sectors.

Our conclusions are that:

- the main emphasis in scientific committee and board representation must
be on expertise rather than representativeness;

- LDC involvement at expert level is essential if products are to be useful in
LDC programmes.

Performance measurement

An important discussion is that of how to evaluate the PPPs. Probably a number
of indicators need to be developed. The PPPs need to be compared to other
models of R&D for neglected diseases, where these exist, from the standpoint of
efficiency and accomplishments. They also need to be assessed on the basis of
how well they meet their tasks of bringing products forward, using intermediate
milestones to track progress.

Given the immaturity of these PPPs, one way to assess their performance is to
rely on intermediate indicators as is done for biotech companies not yet earning
revenue. These companies are evaluated for their pipeline, the type and number
of alliances, the reputation and reliability of the board, the amount of funds
raised through public and private channels.

It is still early days for these PPPs so any assessment is necessarily preliminary.
Our findings are:

- The PPPs have successful raised almost a half a billion dollars, about half
of their targeted R&D funds for 2005. The Gates Foundations and the
governments of northern Europe have made the largest contributions so
far.

- With the exception of GATB, all have successfully initiated research
programs. MMV is working to balance it portfolio with the selection of
some development projects in the second round. IAVI’s support have
helped to vaccine products move into Phase 1 trials. MVI has successfully
done a deal with GSK to jointly complete Phase III trials on their malaria
vaccine.

- Considerable uncertainties remain about their ability to raise the rest of
the funds and secure the deals they need, especially with large
pharmaceutical companies to meet their product and cost targets.

Intellectual Property
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PPPs must pursue an aggressive IP strategy designed to maximise the social
value of product and process patents. This can be achieved by:

- acquiring rights over all IP arising from projects directly funded by the
PPPs;

- trading rights to rich country markets and use in other indications for low
price access for LDC target markets;

- ensuring there are incentives to deliver to these markets — such as
requiring simultaneous launch in rich and poor countries;

- providing incentives to supply sufficient volume to LDC markets;

- retaining reversion rights, should commercial partners not deliver on their
commitments.

The evidence suggests that the PPPs are pursuing these strategies.
Financial viability

All of the PPPs presented here depend on major pharmaceutical company and/
or biotech company involvement in both R&D and commercialisation activities
to succeed. For example, MMV assumes that the malaria market is large
enough to make investments from phase III onwards profitable. The other PPPs
assume that additional incentives, such as a global purchase fund, are needed.
Though companies’ total R&D costs will be significantly reduced by their
operating with a PPP (because the PPP is making up-front investment in
discovery and because other costs, such as clinical trial costs, may be lower)
these investments will still not be profitable in the late development and
commercialisation stages without a market. So the two need to work in step - a
combination of PPP and push/pull incentives are needed for success.

The amount of money PPPs need to bring products to market will therefore
depend on two factors, namely the extent to which:

- there are other push/pull incentive effects. These could be of three sorts:

(1) markets in richer countries, or in the richer parts of middle or low
income countries where commercial prices (i.e. including a mark up
to recover R&D costs) can be charged. Segmenting markets in
poorer countries to identify the size of any pa yer market is work that
the PPP can assist with;

(i) the use of a Global Purchasing Fund to purchase products for the
target LDC populations, either at manufacturing and distribution cost
or including some mark-up to recover R&D cost;

(iii) other “push” incentives, such as R&D tax credits for companies
undertaking work on products for LDC diseases.

- they are able to reduce the estimated average cost of $600m to bring a
product to market, by co-ordinating research efforts, reducing attrition
rates, time taken, the cost of clinical trials, and the cost of capital, and by
obtaining fast track regulatory approval.
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We can represent this in a simple two-dimensional matrix as set out in Figure
6.1. The two cost drivers for the PPP are whether the expected size of the
“paying” market plus other push/pull effects (i.e. points (i) -(iii) above) are high
or low, and whether the overall R&D cost (whether paid for by the PPP or by a
commercial partner) is high or low. If market plus other pull/push effects are
low, but the costof R&D is high, then the PPP has to fund much of the work
itself, and the cost to the PPP is high. In the converse situation, with high
expected market plus push/pull effects and low total public and private R&D
costs, the costs for the PPP of getting this product to market are low. Where
both drivers are low, or both are high, they tend to offset each other and the PPP
financial contribution is medium. We do not attempt to put figures on high,
medium, and low.

We show in Figure 6.2 the direction of travel PPPs are intended to take. The
starting point for the international community is quadrant 4. There is no
commercial investment because the size of the expected market plus other
push/pull effects are low and R&D costs are high. The goal of each PPP is to
move to quadrant 1 by reducing total (public and private) R&D costs and
stimulating other pull/push effects. They may end up achieving only one of
these and still be effective. If they achieve neither then, in effect, the PPP will
need $600m to de velop a product. Even if it subcontracts all work to the private
sector, it will have to pay them — and additional money will be needed to cover
the costs of manufacturing and distributing the product in LDCs. It could be
argued that if there is a product, where previously there was not, then the PPP is

still a success. However, the expectation is that PPPs will not stay in quadrant
4,

So in conclusion, PPPs are a valuable part of a total solution. But Governments
cannot get complacent by assuming that the problem has been solved with the
allocation of relatively small amounts of money to the PPPs. The International
aid organizations and NGOs, likewise, must not only support PPPs but also
continue to lobby for other push/pull incentives, particularly for a Global
Purchase Fund, or equivalent, to operate in these disease areas. PPPs represent
a viable model to tackle the killer diseases of the poor of the world, but they
cannot succeed in isolation.
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Appendix 3.1 R&D processes through to patient consumption of a
medicine

In this Appendix we set out in detail how the R&D process through to patient
consumption of a medicine is structured. We also consider how vaccine
development differs from the pharmaceutical model.

Discovery

This begins with an understanding of the disease that allows a target to be
identified. In some cases genomic databases will be used to assist in this
process. This target has to be validated. Is its’ elimination likely to lead to a
modification of the progression of the disease to the benefit of a sufferer?

This can be tested in the laboratory using animal models including transgenic
animals. The next task is to find compounds that may have an effect on the
target. To do this a library of compounds is screened. This can be done using
computer modelling (in silico) to see which molecules “fit” into the structure
of the target or biologically using high throughput screening in which robotics
are used to test the reactions of thousands of assays of different compounds
against the target.

A lead series of compounds is then identified, i.e. those with the chemical
structures that appeared to have the greatest impact on the target. Lead
optimisation is then carried out in which a sub set of more promising
compounds are identified, again using chemistry and/or computing, on the
basis of their apparent efficacy and safety. Genomic databases may again be
helpful at this stage if one factor influencing response may be
pharmacogenetic (i.e. dependent on a patients’ genetic make-up). Other
factors will also be important, including the likely difficulty of turning the
compound into a drug (e.g. is it likely to be available in a convenient dosage
regimen, how stable is it likely to be and how difficult to manufacture.)
Candidates for pre-clinical and clinical work are then selected. Usually a lead
candidate is identified together with some back ups.

Clinical Development

This is the most well known element of drug development. In Phase I the
compound is tested on healthy volunteers to assess safety and also the
pharmacokinetics of the drug, i.e. its ADME (absorption, distribution,
metabolism, and excretion) characteristics. In Phase II the drug is tested on
patients with a particular emphasis on finding the dose that best balances
efficacy and safety. In Phase IIl the drug is tested on large numbers of
patients in at least two well controlled trials (us ually double blinded and often
with an active control to enable a regulatory submission to be made to get the
drug approved for sale. In phase IV, post launch, additional clinical trials may
be needed to identify longer term outcomes, or to compare the product with
other treatments. Observational rather than experimental data may be
collected, for example using disease registries in which the progress of
patients with a particular disease is tracked to enable increased understanding
of the disease, patterns of routine care, and the impact of the product and other
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treatments on patients health status. Increasingly data is collected on resource
use to enable value for money or cost-effectiveness analyses to be done to

inform payers of the value as well as of the efficacy of the product. Work will
also be done to identify additional uses — new indications - for the drug

Non-clinical development

There are two main activities. The first is toxicology or safety evaluation,
which has three purposes. These are to test for carcinogenicity and
teratogenicity, and to identify general side effects. Screening can take place in
vitro prior to testing in animals. Acute tests in animals are then carried out
and then long term animal studies. The second activity is the development of
the product itself into a drug that can be manufactured on a large scale to a
consistently high quality. This comprises:

- chemical (or biochemical) development in which different ways of
making the active ingredient are explored to find the most “doable”
method;

- pharmaceutical development in which the exact form of the drug is
identified, for example can it be delivered as a tablet and what else
should go into the tablet along with the active ingredient?

- analytical development. This is about ensuring manufacturing quality
standards, for example identifying acceptable levels of impurities and
ensuring the product will not degrade over time. Methods are
developed to enable quality standards to be set and monitored at
production sites;

- scaling up for manufacture. How can laboratory preparation be
replicated in a full size production facility?

Some non-clinical development occurs in parallel with the discovery phase
and before the product enters clinical development. The element of non-
clinical development is often called “pre-clinical development”.

Regulation

There are pre-licensing and post-licensing activities. The pre-licensing
activities include:

- a regulatory strategy identifying for which markets licenses are
required and hence what regulatory requirements have to be met;

- pre-development dialogue with agencies to ensure that, to the extent
possible, the clinical and non-clinical development programme that is
planned will enable their requirements to be met;

- preparation and submission of the regulatory submissions;

- follow up interaction with the agencies to deal with queries and
requests for supplementary information;

- obtaining a licence.

The post-licensing activities include:
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- post launch safety data collection;

- maintaining good manufacturing standards for quality;

- obtaining licenses for any additional indications /variations in product
form;

- responding to medical and safety queries about the use of the product
from doctors and other health professionals.

Manufacturing and delivery

The active ingredient is made in a primary manufacturing facility and the
finished packaged drug is made in a secondary manufacturing facility.
Distribution to pharmacies (or to health centres in those countries where
doctors or other health professionals dispense) is usually carried out by third
party specialist wholesalers, who take ownership of the drug, or may act as an
agent for the manufacturer. The drug is dispensed to the patient by a
pharmacist, doctor or other health professional.

Selling and using the product

Organisations have to choose the markets they are going to launch the product
in and make decisions about the price they are going to charge for a product.
In many jurisdictions price has to be negotiated with the third party payers
(often governments) running the health care systems. In some cases “value for
money” or cost-effectiveness hurdles also have to be overcome. The product
has to be promoted so that doctors are aware of its existence and are persuaded
to use this product in preference to other forms of treatment. It may also be
necessary to promote awareness to patients (although in most countries this is
done by the third party payer running the health care system, rather than by the
manufacturer of the product). The patient needs to present at the doctor’s
surgery, a correct diagnosis be made, a prescription issued and the patient has
to comply or concord with the treatment regimen in order to obtain the health
benefit.

Governance
The main accountability activities are as follows:

- Board meetings. The executive management team is accountable in
the first instance to a Board that governs the legal entity of the
organisation. This will normally include non-executives who bring
particular expertise or represent key stakeholders.

- Stakeholder meetings. The Board in a commercial company is
accountable to shareholders in an annual meeting. Both the Board and
shareholders may call additional meetings under certain circumstances.
In most notfor-profit organisations similar arrangements are usually in
place i.e. an annual meeting with the owners. In addition however,
formal meetings may also be held with a broader group of
stakeholders. These may be members or supporters of the organisation
or representatives of the key client groups that the organisation is
seeking to serve through its activities.
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- There is a distinction between “exit” and “voice”( Hirschman, 1970) as
means of engaging with organisations. Shareholders of companies and
subscribers to organisations can choose to ‘“voice” concerns via
meetings or “exit” the organisation by, respectively, selling their shares
or ceasing to subscribe. In other situations, such as government and
associations for which membership is obligatory for emploment, exit is
not an option. The opportunities for exercising “voice” therefore
become more important. We address governance issues in the context
of PPPs in the main report.

Executive management

The main executive management activities, excluding finance which we
discuss below, ar the:

- acquisition and development of the skills and competences that the
organisation needs to fulfil its mission;

- co-ordination of the activities of the organisation and its contractors
and other partners, including the management of projects;

- allocation of resources including R&D and product portfolio
management.

Intellectual property management

The most important intellectual property (IP) management activity in a
pharmaceutical R&D process is the patent filing of promising compounds that
have been identified. Related activities may include:

- patenting processes for making the active ingredient and for making
the product in its finished form;

- patenting new indications;

- applying for patent extensions;

- managing patent expiry;

- IP activities related to the in and out licensing of products.

These activities require a patenting policy for the organisation. In the
commercial world this is wusually one of aggressive acquisition and
enforcement of intellectual property rights. In the case of PPPs for LDC
diseases patenting policy is more complex.

Funding arrangements

Organisations needs financing, either through up front contributions of cash
(in the form of equity investment, loans, grants, or payments in advance for
either services or for rights over outcomes) or from retained earnings.
Retained earnings comprise cash from sales of products or services that enable
R&D to be financed and, in a commercial environment, enable those making
up front contributions to get a return on their investment.
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Vaccines

Vaccine discovery varies in part from NCE/NBE development. Once a target
has been identified, instead of a “screening” stage there is a comparable
process of identifying proteins which serve as antigens that will stimulate the
body to produce antibodies when the disease attacks. The process of
identifying a lead series and optimising for a lead candidate has to address the
question as to whether the antigen can be made synthetically.

Summary

We summarise in Figures 1 and 2 the R&D process we have set out above.
Figure 1 outlines the key “frontline” and support activities. Figure 2 breaks
down the “frontline” activities into the major sub-components of activity
through to patient consumption of the medicine.
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Figure 1 Summary of key R&D activities
Governance - accountability to stakeholders
Management - acquisition/development of key competences
- resource allocation and portfolio management
- coordination and project management
Finance - mix of (ex ante) cash up-front and (ex post) retained earnings from sales
Intellectual Property
IP Patenting lead Patenting New uses Patenting Processes Patent extension Managing patent expiry/licensing
Compounds
Discovery Clinical Non clinical Regulatory Manufacture & Sales/Use of
distribution products
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Figure 2:

Major sub-components of R&D activity through to patient consumption of the medicine

Discovery Clinical Non-clinical Regulation Manufacture and Sales/use of
development development delivery product
Genomics Understanding Phase 1 Toxicology Pre-licensing Primary Pricing
database disease activities Manufacture
Identifying Phase II Chemical/ Post launch '
targets biochemical safety Secondary Choice of markets
L L Development monitoring Manufacture
Library Screening Phase III Pharmaceutical Elos(;la;mh Distribution Promotion to
compounds development edie doctors/patients
$ $ support
Identify lead Phase IV Analytical GMP Dispensing Patient
series Development presentation and
L diagnosis
Genomics Lead optimsation Scaling up for Lic;rlge y Prescribing
database manufacture variations/new
indications
Patient
Lead Candidate atien
concordance
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Appendix 4.1 Medicines for Malaria Venture (MMYV)

MISSION

The mission of MMV is to bring public, private and philanthropic partners
together to fund and manage the discovery, development and registration of new
medicines for the treatment and prevention of malaria in disease-endemic
countries. (Source: CEO, MMV Annual Report 2000, http://mmv.org)

It’s aims are to discover, develop and commercialise antimalarial drugs at prices
that are affordable to the populations worst hit by the disease at a rate of one
new product every 5 years. (Source: Introducing MMV,
http://mmv.org/about.htm). According to MMV’s Draft Business Plan (March
2000), this will be achieved by:

- Funding and managing cost-effective research and development programmes
for the development of new antimalarial drugs;

- And, through the use of public sector funds for drug development, making the
commercialisation of antimalarial drugs more attractive and less risky for the
private sector.

BACKGROUND

Disease Rationale

Malaria is estimated to kill over 1 million people worldwide each year,
disproportionately affecting children under 5, pregnant women and the poor.

MMYV was created because the increased cost of developing and regstering
pharmaceutical products, coupled with the prospects of inadequate commercial
return, have resulted in the withdrawal of the majority of research-based
pharmaceutical companies from R&D investment in tropical diseases, and
especially from discovery research activities. (Source: Dr Gro Harlem
Brundtland, WHO Director-General, Press Release Nov 1999,
http://mmv.org/press1.htm)

At the same time, drugs for treating and controlling the symptoms of malaria are
losing their efficacy as the malaria parasite builds up resistance to them. With
no prospect of a malaria vaccine in the foreseeable future, MMV ’s stated focus
is the development of new drugs, which are affordable to communities in areas
of high malaria trarsmission.

History

MMYV was established by founding partners WHO and IFPMA, and originally
operated under the umbrella of the WHO Roll Back Malaria Programme. The
establishment of MMV was the culmination of several years of discussions
between the industry and international development agencies, in recognition of

gap between the need for new malaria drugs and the withdrawal of research-
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based pharmaceutical companies from tropical disease discovery. The need for
an organisation such as MMV was identified through a dialogue between the
WHO and pharmaceutical industry leaders, and specifically through a series of
roundtable discussions which commenced in 1998. It was the first public-
private partnership of its kind established to tackle a major global disease.

To underline its independent status, MMV was established as a not-for profit
Swiss Foundation under statutes dated 15" November 1999. It is located in
Geneva.

STRATEGY AND PIPELINE OVERVIEW

Strategy and Role

MMYV operates as a “virtual’ not-for-profit business to develop and discover
affordable and appropriate antimalarial drugs for disease-endemic countries. It
has created a ‘public venture capital fund’ to solicit and resource, on a
competitive basis, drug discovery projects. The funds for the public venture
capital fund will come from governmental funding agencies, foundations, and
philanthropic donations. The pharmaceutical industry will contribute in kind
(access to combinatorial libraries, high throughput screening systems,
laboratory space, and so on).

The aim is to create a portfolio of properly resourced projects on a par with
industry-run discovery projects. The most promising development candidates
will be fed into a “virtual’ drug development unit, financed and administered by
the MMV, capable of taking compounds through to registration. At the
appropriate stage during development (usually after proof of principle Phase 2
clinical studies), MMV will seek industry partners for product
commercialisation. MMV has stressed that it does not plan to produce and
commercialise products itself, but to take compounds through the regulatory
process, in partnerships where possible, and license out successful products for
late stage clinical trials, and for manufacture and marketing.

MMV has a competitive project selection and review process. To help identify
the best projects, and then to add value to those projects, MMV has assembled
an Expert Scientific Advisory Committee whose members come from both
industry and academia. MMV has used an open call for project proposals, and
attracted 101 proposals in the first round and 87 in the second round. Once a
project has been selected, MMV plays a role in helping to shape its goals and
mode of operation, and continues to support and monitor the project as it
progresses. There remains a strong competitive element to the process after
selection, with continued funding dependent on progress and subject to
competition from other MMV projects.

The MMV and its academic and industry partners will jointly own the
intellectual property rights of any compound patented through this process. The
major goal of any licensing agreements will be the commercialisation of
products for low-income populations. A royalty income may accrue to MMV
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on products that earn significant returns for its partners. These returns will be
fed back into MMV’s fund to offset the need for future donations.

Pipeline and Funding

MMV’s main challenge, according to its CEQ, is to build its pipeline, ...”and
given the inevitably long timelines before new medicines can actually be
registered, its [MMV’s pipeline’s] robustness and scientific credibility will
constitute our main deliverable for several years to come”. (Source: Press
Release, June 2001, http:/www.mmv.org)

MMV’s strategy is to build on existing scientific knowledge and experience.
MMV is currently funding three exploratory projects and three discovery
projects for USD 4.2 million in 2001. A total of eight new projects approved
for potential funding in 2001 have just been added to this pipeline, bringing the
total project funding up to approximately USD 10 million for the current year.
(Source: MMV Press Release, June 2001, http://www.mmv.org) The funding
target for 2002 is USD 16 million, and USD 30 million by 2005. (Source: Press
Release, Jan 2001, http://www.mmv.org/press2.htm)

MMV expects to be able to bring new antimalarials to market for a cash outlay
of some USD 150 million, complemented by substartial ‘in-kind’ support from
the pharmaceutical industry. If funding targets are reached, it is expected that
the first product to be generated by MMV will be commercially available before
2010. (Sources: TDR Press Release, May 2000 and Introducing MMV,
http://www.mmv.org/about.htm)

Current MMV stakeholders include the Bill and Melinda Gates Foundation
(recently granted USD 25 million over 5 years), ExxonMobil Corporation,
IFPMA, Global Forum for Health Research, Netherlands Minister for
Development Corporation, Rockefeller Foundation, Swiss Agency for
Development and Cooperation, UK DFID, WHO - RBM and TDR, and the
World Bank.
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Appendix 4.2 International AIDS Vaccine Initiative (IAVI)
MISSION

IAVI is a global organisation working to speed the development and distribution
of preventive AIDS vaccines. Its mission is:

“To ensure the development of safe, effective, accessible, preventive AIDS
vaccines for use throughout the world” (Source: IAVI 2000 Year-End Progress
Report)

IAVTI has a particular focus on the development of vaccines suitable for use in
developing countries, where the majority of AIDS cases are. IAVI’s work
spans four areas: mobilizing support through advocacy and education;
accelerating scientific progress; encouraging industrial participation in AIDS
vaccine development; and assuring global access.

BACKGROUND

Disease Rationale

Since the beginning of the AIDS epidemic, more than 53 million people have
been infected with HIV and more than 21.8 million people have died from
AIDS. AIDS now kills more people worldwide than any other infectious
disease, and there were an estimated 5.3 million people (including 600,000
children) newly infected with HIV in the year 2000.

More than 95% of all new infections are in developing countries, making
HIV/AIDS among the most serious threats not only to global health, but also to
global development.

Scientists agree that a preventive vaccine is the best hope for ending the
epidemic:

- Prevention programmes, including education, condom and clean needle
distribution have slowed the spread of HIV, but have not stopped it;

- Treatment advances have yielded important new therapies, but their cost and
complexity of use put them out of reach for the majority of people in countries
where they are needed most.

Despite some very limited progress towards the development of a preventive
AIDS vaccine, IAVI believes that there remain significant scientific, political,
and economic obstacles. According to IAVI, for example, vaccine research and
development commands only about 2% of the USD 20 billion the world spends
annually on AIDS prevention, research and treatment. Moreover, the research
effort to date has focused on creating vaccines for industrialized countries, even
though more than 95% of 15,000 new infections each day occur in developing
countries where there is little access to treatment.

History
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In 1994, in the face of an escalating AIDS epidemic and no progress on the
development of an AIDS vaccine, the Rockefeller Foundation convened an
international meeting in Bellagio, Italy, to bring together scientists, public
health officials, and leaders from the pharmaceutical industry and non
governmental organisations look at ways to move AIDS vaccine development
forward.

The Bellagio meeting concluded that there was a gap in applied vaccine
development, and, in addition, pointed to a lack of a co-ordinated international
scientific and funding strategy. To address these, participants called for a new
global initiative whose sole mission would be “To ensure the development and
availability of safe and effective preventive HIV vaccines appropriate for use
throughout the world and, in particular, in those areas most affected by HIV and
AIDS”. The Bellagio meeting recommended that both a scientific and a
business plan should be developed for the Initiative. Accordingly, two further
international meetings were convened:

- The first, held in Paris in 1994, focused on the scientific agenda. An initial
seven year scientific research agenda was proposed, with the objectives of:
* proving a safe and effective HIV vaccine can be produced;
* developing preventive HIV vaccines that are appropriate for use in
developing countries.

- The second, held in New York in 1995, focused on the options for increasing
industry involvement in HIV vaccine development, and on financial and
structural issues. At the outset, it was recognised that the Initiative would
need to focus on two fronts:

* directly funding research and development activities;

* creating a more enabling environment for HIV vaccine development.
Specifically, working with a range of public and private bodies to resolve
issues identified by industry as barriers to HIV vaccine development.

IAVI was established as a non-profit making s cientific organisation in 1996. It
is located in New York.

STRATEGY AND PIPELINE OVERVIEW
Introduction

The ultimate aim of the IAVI is to ensure that a safe and effective preventive
HIV vaccine is developed and distributed worldwide to those at greatest risk of
infection in the shortest time possible. At the outset it was recognised that in
order to achieve this, IAVI would need to be run and managed along the
following lines:

- To stimulate sufficient private sector interest, [AVI should be involved in what
was described as the ‘push’ component i.e. supporting targeted research and
the ‘pull component’, creating a more enabling environment for HIV vaccine
development.
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- TAVI should focus on vaccine product development and not on basic research.
In addition, a number of approaches should be pursued in parallel until a
definite choice can be made between alternative strategies.

- TAVI would not conduct research or development itself, but rather award
contracts or grants to the most appropriate companies, universities and
research institutions. This would also allow it be a small and flexible
organisation.

- Funding was initially most likely to come from philanthropic funds. However,
as progress is made in the development of a vaccine, it may be possible to
draw on other funding sources.

- There was a need for IAVI to have a wider remit than just funding and

research. Other roles envisaged for IAVI included monitoring progress in
vaccine development in order to facilitate information exchange and
communication between organisations working in the field, and developing a
global education/information campaign aimed at educating the general public,
politicians, financiers and other key parties about the need for vaccine
development.

IAVI currently has four key programmes. Summaries of these are given below.
(Full descriptions and backup materials are available through IAVI’s website —

http://www.iavi.org)

1. Scientific Program — Accelerating the Development of AIDS Vaccines
for the World

IAVT's scientific program seeks to accelerate the development of new and
innovative AIDS vaccine designs and prioritise the best candidate vaccines for
large scale efficacy testing where the epidemic is spreading fastest in the
developing world. TAVI's emphasis on product development and targeted
research is intended to complement national AIDS vaccine research programs,
which have focused primarily on basic research.

Recognising that most vaccine development expertise resides within private
industry, IAVI seeks to develop strategies that encourage increased involvement
of pharmaceutical and biotech companies in AIDS vaccine development. IAVI
aims to move candidates into clinical trials faster than would otherwise be
possible.

There are three key areas within this programme:

- Vaccine Development Partnerships (VDPs). These are the cornerstone of
IAVI's scientific programme, and are designed to move promising
experimental vaccines into clinical trials as rapidly as possible. VDPs link
researchers from academia or biotechnology companies with vaccine
manufacturers and with clinical researchers in developing countries. Beyond
providing funds, TAVI also brings in expertise, as needed, in areas ranging
from project management to regulatory affairs and infrastructure for clinical
trials. In selecting which experimental vaccines to move forward, IAVI looks
for novel approaches that have shown significant promise in norrhuman
primates and can progress to clinical trials within approximately two years.
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The candidate vaccine is then tailored to match the predominant HIV strain in
the VDP's developing country (where clinical trials will take place) - a
mechanism which ensures that vaccines are developed for the world's poor
nations and not just for the profitable markets in industrialized countries. The
IAVI currently has five VDPs in place [excluding Maxygen].

- Intellectual Property Agreements. In keeping with its mission to secure
HIV vaccines for use throughout the world, IAVI has secured unique
intellectualproperty and technology-transfer agreements. [AVI invests
"social venture capital" which enhances the value of its partners' intellectual
property, and in return seeks a commitment that a successful vaccine will be
provided to the poor in developing countries at a reasonable price. Under the
IP agreements, partners usually retain rights to the products in profitable
markets. The IP agreements are also used as a mechanism to avoid delay in
the introduction of vaccines to developing countries (in previous cases more
than 10 years), by insisting that any vaccine will be made simultaneously
available in developed and developing countries.

- Scientific Blueprints for AIDS Vaccine Development. IAVI has published
two documents aimed at stimulating debate, building consensus and guiding
global scientific endeavour. The first, published in June 1998, outlined a
global strategy to accelerate product development and human testing,
recommending the creation of VDPs. This was subsequently updated with the
publication of a second Scientific Blueprint in July 2000, in which IAVI called
for an additional USD 0.75-1.0 billion over the next seven years for
accelerated AIDS vaccine product development and testing.

2. Education and Advocacy Programs — Mobilising Support for an AIDS
Vaccine

IAVI is committed to raising international understanding of and support for the
need for an AIDS vaccine through education, advocacy, and outreach programs.
IAVI works across sectors and across borders to influence the agendas of the
scientific community, public health officials, governments, multilateral
organisations, community-based organisations and others involved in global
health and development issues. [AVI seeks to increase the prominence of
vaccines on national and international agendas.

Current key activities include:

- Vaccine trial preparedness in developing countries. IAVI recognises that
providing accurate and timely information to trial participants and the general
public is a key to successful clinical trials. IAVI supports these efforts with
advocacy and clinical trial information programs. Currently, IAVI funds
programs in Kenya and South Africa. The organisation is also working to set
up programs in China and India, both countries where large-scale clinical trials
are likely to be carried out.

- Outreach to policy and decision-makers. By bringing together leaders from
industrialised nations and those from the most highly -affected countries, IAVI
helps to raise support among key decision makers for an international AIDS
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vaccine effort. IAVI’s Call for Action on HIV Vaccine Development was
signed by 83 organisations and presented to the G-8 leaders in June 1997.
Since then 160 additional organisations have signed the Call. Advocacy by
IAVI and other vaccine supporters led to U.S. President Bill Clinton’s call for
the creation of a vaccine by 2007.

- Monitoring the state of AIDS vaccine research and development. [AVI
publishes a bimonthly 4VI Report, which is the world’s only periodical
devoted solely to chronicling AIDS vaccine research and development. It has
an estimated readership 10,000 in 129 countries, and covers AIDS vaccine
issues from both scientific and political perspectives. The Report covers the
AIDS vaccine industrial sector and provides important information on these
efforts not published elsewhere.

3. Encouraging Industrial Participation in AIDS Vaccine Development

Industry’s participation in the AIDS vaccine effort is critical. However, at
present, there is little incentive for companies to invest heavily n this area,
particularly in vaccines designed for developing countries. IAVI is working on
a number of initiatives to improve market forces, including:

- providing public financing for vaccine development and testing, particularly
for those with limited commercial potential;

- The World Bank, G-8 leaders, the EC and other international partners are
working with IAVI to establish Vaccine Development and Purchase Funds -
financial instruments intended to encourage the commercial sector’s
investment in the AIDS vaccine enterprise. A Vaccine Purchase Fund would
create a guaranteed paying market of known minimum size in the developing
world. By encouraging industrial investment in vaccine development, the
Vaccine Purchase Fund may help to mobilise private capital and allow market
forces to work, incorporating the efficiency of the private sector in creating
vaccines for the developing world,

- JAVI also promotes legislation, such as The Lifesaving Vaccine Technology
Act pending in the U.S. Congress, that would provide tax breaks and other
incentives for private industry to invest in vaccine development.

4. AIDS Vaccines for All: Assuring Global Access

IAVI believes that simultaneous access to AIDS vaccines in both North and
South must be addressed before a vaccine is developed, so that there is no delay
in providing it to those who need it most. The aim is to put policies in place
now and avoid potential delays of around 10 years for vaccines to be available
in developing countries.

IAVI has proposed a number of mechanisms to achieve this, including
innovative intellectual property rights agreements for its partners developing
successful vaccines. In addition, IAVI published a blueprint document in July
2000, calling for a global action plan for AIDS vaccine distribution that would
assure timely use of preventive vaccines in all at-risk populations, regardless of
where they are found.
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Pipeline and Funding

IAVT’s pipeline comprises five VDPs with academic, government and industry
partners. Most projects are at the discovery and pre-clinical stages. However,
one VDP, the Oxford/Kenya Partnership, which involves collaboration between
Oxford University in the UK and the University of Nairobi, Kenya, and which
commenced in November 1998, has just moved to Phase 1 testing for its DNA
vaccine.

IAVT’s goal is to achieve a USD 550 million vaccine development workplan
through 2007. As of January 2001, IAVI had achieved 40% of this, securing
commitments for USD 230 million. (Source: Press Release, Jan 2001,
http://www.iavi.org/press /50/bill and melinda.htm) Over half of this funding
will come from the Bill and Melinda Gates Foundation, which, following earlier
donations of USD 1.5 million in 1998, and USD 25 million (over five years) in
2000, has subsequently issued a USD 100 million challenge grant to IAVI at the
beginning of 2001. Other contributors include philanthropic organisations,
including many AIDS charities, government and non-governmental
organisations, and individuals. IAVI also received a recent donation from
Yahoo! Inc for USD 5 million over 5 years, which is the largest single donation
Yahoo! has made.
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Appendix 4.3 Global Alliance for TB Drug Development (GATB)
MISSION

GATB is an international non-profit organisation whose vision is the provision
of new medicines with equitable access for the improved treatment of
tuberculosis (TB). The organisation’s mission is to accelerate the discovery
and/or development of cost-effective, affordable new TB drugs that will:

- shorten or simplify TB treatment. Shortening the current 6 month treatment to
2 to 3 months and/or significantly reducing the total number of doses to be
taken under the supervision of a health care worker could improve patient
compliance (and hence treatment efficacy) as well as potentially reducing the
total cost per treatment episode;

- provide a more effective treatment of multidrug-resistant TB; and

- improve the treatment of latent TB infection.

GATB aims to have a new drug that achieves these improvements registered by
2010.

(Source: GATB website, http://www.tballiance.org)

BACKGROUND
Disease Rationale

According to the WHO, every year 8.4 million people develop TB and almost 2
million die from the disease. In addition, an estimated 1.86 billion people
worldwide are infected with the bacterium that causes TB. TB remains one of
the largest killers of youths and adults, and the problem is growing as a result of
the spread of HIV/AIDS and drug-resistant strains of TB.

Despite this, no new drug for TB treatment has been developed in the last 30
years. Moreover, the prospects for new drugs have been poor given:

- a widespread, but inaccurate, belief that there was no need for new agents; and

- the high cost of development, coupled with a perception that the potential
global market was insufficient to generate a return on investment, which had
resulted in a lack of investment in TB from pharmaceutical companies.

History

To address the issues described above, the Rockefeller Foundation convened a
meeting in February 2000 in Cape Town, bringing together 120 interested
parties from academia, industry, major agencies, non-governmental
organisations and donors. This meeting provided the impetus for the creation of
GATB, which was launched only eight months later in October 2000. At
GATB’s launch, Dr Gro Harlem Brundtland, Director-General of the WHO,
acknowledged the financial support of the Bill and Melinda Gates Foundation
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and the Rockefeller Foundation, which had made the organisation’s
establishment in such a timescale possible.

GATB operates as a non-profit making, public -private partnership and has
offices in Brussels, Cape Town and New York.

STRATEGY AND PIPELINE OVERVIEW
Strategy and Portfolio Development

In its Scientific Blueprint for TB Drug Development, GATB states that although
it could potentially invest in projects at every stage of the R&D process, it will
prioritise projects which assist in overcoming major bottlenecks that occur
relatively early in the process, specifically, late discovery and preclinical
research.

Two separate analyses, a "gap analysis" and a portfolio modelling exercise,
have led GATB to adopt a multi-pronged R&D strategy:

First, GATB will concentrate resources to help fill the current largest gaps in
late discovery and pre-clinical work on TB drugs.

Second, to reach its goal of a new compound being registered by 2010,
GATB will focus on acquiring or in-licensing later-stage compounds,
specifically candidates at the phase I clinical trial stage or later.

Third, to pursue its mission cost-effectively, GATB will look to "leverage"
its investments by courting partners in the public or private sectors and using
creative business development (for example, taking limited rights with
respect to candidate compounds). Furthermore, it will actively manage the
costs and time frames at each stage of the R&D pipeline through dedicated
project management.

To achieve this, it is intended that GATB will employ an incubator model,
functioning as a, “lean, virtual research and development organisation that
outsources R&D projects to public or private partners”. This model is to allow
GATB the freedom to constantly survey possible leads in TB drug discovery
and then selectively intervene when its actions will move a drug candidate
towards registration and use in therapy. GATB therefore aims to build a
portfolio of projects where it provides varying levels of funding, management
and ownership. A further aim is that 30% of GATB’s portfolio should be
projects which include North-South collaborations.

The process to be used to identify potential projects is two-fold:

A request for proposal process. The first of these was issued in autumn
2000, and received 103 letters of interest. Of these, 21 have been under
further consideration (7 discover, 7 preclinical and 7 clinical) by GATB’s
Scientific Advisory Committee. A recommended shortlist was due to be
considered by GATB’s Board of Directors in June 2001. As yet, no final
announcements have been made;
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Proactive investigation. This includes ongoing monitoring of the status of
development projects worldwide, and includes discussions with
pharmaceutical companies.

Partnerships

GATB is dedicated to working with organisations across the public/private
spectrum. Examples of the range of partners and types of relationships it will
seek include:

1. Public/not for profit

- Academic institutions - their activity is strongest in basic research, drug
discovery, and new target identification. However, due to the lack of pre-
clinical funding from grantmaking agencies, many meritorious projects are
stalled in this stage. GATB may fund academic projects through pre-clinical
development in order move them forward to clinical trials.

- Assceiated interest groups/partner networks — works particularly closely with
the Coalition for TB Research and Development, which is predominantly a
research network of parties from countries with a high burden of TB. The
Coalition seeks to mobilise researchers worldwide to share expertise and
gather resources for R&D related to TB drug development and research.

- Government institutions.

- NGOs — for example, the WHO, whose DOTS program is the basis of TB
treatment in endemic countries, has an international network useful for clinical
trials. It is also developing programs for drug distribution in developing
nations. Programs like Tropical Disease Research and organisations such as
the TB Trials Consortium may provide GATB with the means to accelerate
both pre-clinical development and clinical trials.

- Regulatory agencies

2. Private Partners

- Pharmaceutical companies — a range of areas for partnership are envisaged,
including providing access to libraries and high-throughput screening,
working together on shelved products, which could be acquired or donated
and/or co-developed, and arrangements to co-market and co-distribute existing
products. GATB sees the greatest promise in ¢ o-operating with
pharmaceutical companies [is] to seek donations of these "shelved"
compounds. In return, the pharmaceutical companies may expect positive
humanitarian publicity and access to any research findings or additional
indications;

- Biotech companies — co-develop products sharing IPR (splitting the market) or
purchase/licensing the companies to bring forward by their own network;

- CROs — help develop acquired products.

Intellectual property agreements will be important mechanisms for encouraging
industry to develop new vaccines.

102



Publications

Since its inception, GATB has been working on two key publications:

- The Scientific Blueprint for TB Drug Development , published in April 2001.
This document is the organisation’s definitive approach to the science behind
the TB drug development process. The Blueprint lays out the strategy to
target each stage of the R&D value chain and to support multiple targets
across multiple partners. It also contains guidelines for the discovery and
development processes which are aimed at increasing the chances of
regulatory approval for new drugs.

- The Pharmacoeconomics of TB Drug Development, due to be published
shortly. This report will be a comprehensive source on the epidemiology of
TB, the potential market for new TB drugs, the cost and potential return on
development investment and options for funding and conducting drug
development. It will be aimed at providing the data required for investment
appraisal decisions.

Funding
GATB has a funding target of USD 40 million.

GATB has published very little information about its current and required
funding levels, nor how much it is likely to commit to projects. However,
according to the Gates Foundation website (http://www.gatesfoundation.org),
Gates made an initial contribution of USD 25 million over five years to GATB
in February 2000.

103



Appendix 4.4 Malaria Vaccine Initiative (MVI)
MISSION

The mission of the MVI at PATH (Program for Appropriate Technology in
Health) is:

“to accelerate the development of promising malaria vaccine candidates and
ensure their availability and accessibility for the developing world.”

Within this, MVI’s prime focus is on children.

To accomplish the first part of its mission, MVI is identifying the most
promising vaccines and technologies, and implementing targeted partnerships
with scientists, vaccinologists and development projects. To help ensure access
to the eventual vaccines, MVI will work with other vaccine programs, vaccine
development partners and the Global Alliance for Vaccines and Immunisations
(GAV]) to explore commercialisation, procurement and delivery strategies that
will maximise availability in the countries most affected by malaria.

BACKGROUND
Disease Rationale

The World Health Organization (WHO) estimates that at least 2.3 billion people
are at risk for malaria and that between 300 and 500 million people are currently
infected. Malaria causes the deaths of more than 2 million people every year -
more than almost any other infectious disease. Over half of all malaria deaths
are among children in sub-Saharan Africa, and malaria also takes a high toll on
pregnant women and their foetuses.

Malaria was virtually eradicated in most of North America and Europe using
insecticides and environmental management. Widespread and increasing
resistance to malaria drugs and insecticides has hampered similar efforts in
Africa, Asia, and Latin America.

Given the challenge of controlling the mosquito vector and the success of
childhood immunization for other communicable diseases, a malaria vaccine
suitabk for young children (and women of childbearing age) is considered to be
an almost ideal solution. However, there are two key obstacles to this:

- Scientific obstacles. Vaccines can prevent many viral and bacterial
infections. There has, however, never been a vaccine developed against a
complex multi-cellular parasite. Since malaria is caused by such an organism,
developing a vaccine to prevent it is especially challenging. Despite the
difficulties, advances in biotechnology and the mapping of the malaria
genome make a vaccine against malaria more feasible now than before.

- Market obstacles. Malaria vaccine research has made painstaking gains over
many years. Now, targeted efforts are needed to move viable malaria vaccine
candidates beyond the laboratory, into field trials. Traditionally, there has been
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relatively little interest in supporting these early development activities. In
addition, special efforts are needed to bring together scientists, manufacturers,
antigens, adjuvants, vaccine platforms, and testing sites.

According to MVI, a neutral party with significant funding and technical
expertise has the potential to address these issues.

History

The MVI was established in June 1999 following a grant of USD 50 million
from the Bill and Melinda Gates Foundation to PATH. PATH is an
international, non-profit organisation dedicated to improving health, especially
that of women and children.

The MVI follows an earlier grant to PATH by Bill and Melinda Gates to
support the Children’s Vaccine Program. MVI will be administered through
PATH, and will have access to the same group of international health experts
assembled to provide guidance to the Children’s Vaccine Program. Unlike the
other PPPs considered in this paper, MVI is therefore not a stand-alone entity.

MVI is located in the Washington DC area.
STRATEGY AND PIPELINE OVERVIEW
Strategy and Role

MVI aims to co-ordinate its efforts with malaria vaccine programs at various
organizations and agencies around the world, identifying opportunities in
current vaccine development efforts, and applying its resources to advance
promising malaria vaccine candidates. This approach is based on several key
assumptions about the malaria vaccine field:

A strong foundation of malaria research already exists;

Progress along the malaria vaccine development pathway will be
measurable;

Current market forces requiring a return on investment cannot drive malaria
vaccine development alone, requiring a balance of push and pull
mechanisms for success; and

Effective disease prevention will ultimately require combination vaccines
that include several antigens from different stages of the Plasmodiumlife
cycle and elicit a breadth of immune responses.

Given the existing malaria vaccine development participants, activities, and
environment, MVI has determined it can be most effective by seeking
opportunities, seizing those that present themselves, and collaborating with a
variety of partners.

MVT's strategy also focuses on vaccine development rather than discovery,

adopting an industrial model of management, ensuring that MVI funding
translates into a net increase in funding for malaria vaccine development. It
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proposes working on different approaches simultaneously rather than one at a
time, further speeding up the overall process. This includes pursuing
development of candidate vaccines that employ different platform technologies
or target different antigens thought to be critical for generating a protective
immune response.

MVI will focus primarily on vaccines against Plasmodium falciparum, but will
also undertake a smaller effort against Plasmodium vivax. While Plasmodium
falciparum is responsible for most of the mortality from malaria, which occurs
in Africa, infection in other parts of the world is often mixed, and effective
disease prevention will require immunity against both falciparum and vivax
malaria.

Projects supported by MVI will meet high standards for both product and trial
quality and ethics

MVI works with other programs within PATH, in particular the Children’s
Vaccine Initiative, to help realise the delivery of any malaria vaccine that does
come down the MVI pipeline. “We have to work in recognition that even if we
had the best vaccine cheaply available, manufactured in large quantities in our
hand right now, we could not deliver it effectively to the children who are dying
from it. So the linkage across PATH between the malaria vaccine initiative and
the rest of the children’s vaccine program is very focused on developing
strategies to purchase and deliver vaccine to children.” (Source: interview with
Regina Rabinovich, MVI website, http://www.malariavaccine.org)

MVT’s business development team is examining and employing a variety of
strategies to assist the smooth introduction of malaria vaccines. These include:

- In negotiating with potential partners, MVI seeks to achieve a workable
balance between ensuring that malaria vaccine development moves forward
and ensuring that successful, appropriate vaccines will be sold at affordable
prices in the public sector.

- MVI plans to conduct a study to help the vaccine field better understand the
potential markets for a malaria vaccine.

- MVlI is participating in GAVT’s efforts to design ‘pull” mechanisms that will
attract potential manufacturers.

Pipeline Projects

MVI has a number of projects in place with private and public sector
organisations. These include:

- An agreement with GSK Biologicals to fast-track the development and testing
of GSK’s malaria vaccine for children;

- A deal with Apovia Inc, to fund further development of a malaria vaccine
using the biotech company’s proprietary technology.

- A partnership with Emory Vaccine Research Center, Yerkes to undertake a
series of malaria vaccine trials in primates.
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- An agreement with NIAID to allow for greater collaboration in malaria
vaccine research providing access to NIAIDS clinical testing sites and
manufacturing capability.

It actively works with a range of existing players in the field, from across the
private/public spectrum, but does not appear to have the aim of positioning itself
as an umbrella organisation for all malaria vaccine development work. For
example, in June 2001, MVI announced an alliance with the European
Commission’s European Malaria Vaccine Initiative (EMVI) and the USAID’s
Malaria Vaccine Development Program (MVDP).

The alliance is to facilitate malaria vaccine development — from testing and
manufacturing of vaccine candidates to ensuring their accessibility and
affordability in developing countries. Each program will bring resources and
experience to the fight against malaria. MVI brings a flexible international
structure and considerable expertise; EMVI has the support of the EU, access to
European science and a partnership with the African Malaria Vaccine Testing
Network; and USAID has a 35-year history of supporting malaria vaccine
development through a global network of partners. The three groups will
strategise about how to break through technical and financial barriers to vaccine
development. They will also share information useful for the design of clinical
trials and vaccine development, where permitted by confidentiality agreements.
(Source: Press Release, 22 June 2001, http://www.malariavaccines.org)

Funding

MVI has an initial grant of USD 50 million. Further funding will be sought,
but, according to MVI’s Director, there are no current guarantees. “If all we do
is spend USD 50 million wisely and advance the field, we’ll have done part of
our job. But I think the greater part is to bring credibility and enhanced
commitment from other partners. It’s going to take more than USD 50 million.”
(R Rabinovich, Director MVI, Dec 1999).
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