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mission>

Medicines for Malaria Venture 

is a nonprofit foundation

dedicated to reducing the burden

of malaria in disease endemic

countries by discovering new

affordable antimalarials 

through effective public-private

partnership.
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1
Our vision is a world in which

affordable drugs will help eliminate

the devastating effects of malaria and

help protect the children, pregnant

women, and vulnerable workers of

developing countries.

Joint Statement by the Chair of the Board

and the Chief Executive Officer
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2002 has been a year of consolidation and re-

examination of a number of important issues for

MMV.  We focused our statement last year on the

need we saw, and continue to see, to scale up

MMV’s R&D efforts. The ‘scaling up’ theme echoed

conclusions expressed by a number of other

organizations most notably the World Health

Organization in its Report on Macroeconomics

and Health. This detailed analysis of the diseases

of the poor argued that scale of response with

existing proven mechanisms was now the critical

issue in tackling the world’s neglected diseases.

From MMV’s perspective this conclusion accurately

reflects our mood. We feel that after three years

we are no longer an experiment that needs to be

carefully monitored and analysed but rather have

demonstrated, through clear results, the essential

validity of our R&D model. 

develop drugs at an R&D cost which appeared

to be only about 20% of that reported by the

pharmaceutical industry – approximately 

USD 150 million vs. USD 800 million per new

successful drug registration? 

In fact, the bulk of the apparent difference arises

because it is an ‘apples and pears’ comparison.

MMV’s financial figures relate to its financial

requirements within a public-private partnership

model where there is leveraging of approximately

1:1 by ‘in kind’ industry contributions. Thus the

effective (grossed up) investment by MMV and

its partners is likely to be more like USD 300

million per new drug rather than the projected

MMV contribution of USD 150 million. 

A big component of the remaining difference

arises because industry typically includes

>
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Joint Statement by the Chair of the Board and the Chief Executive Officer

We have exceeded most expectations and want

to move forward rapidly on the momentum we

have created.  

If this was our view in 2002, and
one widely shared, it is perhaps
not surprising that some of our
stakeholders were a little more
cautious. 

One reason for this caution was that our original

business plan, which had largely been developed

in early 1999, had not been rigorously tested

and updated against actual experience through

2002. In particular, both the financial projections

and the portfolio growth models were justifiably

seen to be closer to educated estimates than

solid calculations backed by data and experience.

While all agreed that progress was impressive,

some of the financial numbers in the plan were

questioned. For example, how could we credibly

maintain that we were going to discover and

elements in its R&D cost calculations that MMV

does not need to – the opportunity cost of capital,

and the ‘failure’ of drugs because of competitor

activity or other purely commercial changes.

These elements are sizable and can amount to up

to a third of industry’s R&D costs. So a properly

adjusted like-for-like comparison is closer to

USD 300 million for MMV vs. USD 500 million for

industry. This is admittedly still a big difference

but one that is easy to explain. Several technical

aspects related to the relative ease of

antimalarial R&D reduce its development costs

compared to those needed to achieve drug

registrations for the chronic non-infectious

diseases typically tackled by industry. Last but

not least it is not only our industry partners that

typically donate some ‘in kind’ assistance to

MMV – so do many of the universities, public

sector collaborators, professional and academic

advisors and board members we work with. 
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Despite the legitimacy of these arguments, and

the fact that they have been validated in our

operations, it was apparent to the MMV Board in

early 2002 that after more than three years of

operations, an updating of our business plan

was justified. One compelling reason for this

arose from the very success that MMV was

achieving. In building up and advancing our

R&D portfolio we saw a growing need for a

clearer roadmap for how drugs resulting from

our portfolio would eventually be delivered to

help reduce the global malaria burden, a

roadmap that had not been attempted in the

1999 plan.

At the time of writing, the updated business

plan is in final draft with the intention that

stakeholder feedback can still be incorporated.

Perhaps not surprisingly, the reality clearly

exposed in the draft is that both the R&D value-

chain to registration, and particularly issues

related to the subsequent drug delivery pathways,

are very complex and can be both multifaceted

and intimidating to the uninitiated. It would be

foolish to pretend that all issues have been fully

addressed through the updating of the business

plan – but many important points have been

clarified or exposed for further analysis.

The updated plan in particular
recognizes that there are many
global and local players involved
with malaria R&D and control, and
that it is incumbent on us to
coordinate and synergize with
their activities. 

Only by doing this can we achieve the quickest

possible impact of the drugs arising from our

R&D activities on the current unacceptably high,

and in Africa perhaps growing, disease (and eco-

nomic) burden due to malaria. 

Discover
Develop
Deliver 

>
>
>

Medicines for Malaria Venture - Annual Report 2002
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Malaria endemic areas

shown on a Peter’s

equal area projection 

of the globe
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In our statement last year we made the point

that one of our primary leadership goals during

MMV’s early years was to create an organization

staffed with talented people capable of delivering

MMV’s vision in a sustainable manner. 

In this context we are delighted to welcome 

J Carl Craft as MMV’s new Chief Scientific Officer.

A paediatrician with extensive experience of

managing pharmaceutical R&D, Carl is a natural

fit for MMV for many reasons. In particular, he

has successful experience of developing novel

anti-infective drugs within a venture (or virtual)

R&D model.

Two very capable people left MMV’s Board in

2002 in accordance with the renewal provisions

of its statutes: Louis Currat, Executive Secretary of

the Global Forum for Health Research (Geneva),

and  Graham Mitchell, Chair of the Scientific and

Technical Advisory Committee of the World

Bank/UNDP/WHO Special Programme for

Research and Training in Tropical Diseases (TDR).

It would be remiss of us, in concluding this

statement, if we did not mention the crucial role

played by Louis and Graham in developing the

concept of MMV and in nurturing its earliest

incarnation within TDR/WHO.  Their support and

enthusiasm for MMV as an independent foundation

has been continuous, and happily for us  this

shows no sign of diminishing. On behalf of the

MMV Board and staff we would like to use this

occasion to express our thanks to them.

Joint Statement by the Chair of the Board and the Chief Executive Officer

Dame Bridget Ogilvie

Chair

Dr Christopher Hentschel

Chief Executive Officer

7
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2
Recent years have witnessed

increasing global awareness about

malaria. This trend continued in the

year 2002, which showed us that

malaria research has become

exciting and fast moving but that

malaria control continues to be

undermined, particularly by drug

resistance. 

The Malaria Picture in 2002
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One of the most notable events in malaria research

was the publication of the malaria genome

sequence. The malaria parasite is one of the first

organisms to have its genome fully sequenced

and the information has already acted as a spur

to research, with new drugs and potential drug

targets being identified and more understanding

about drug resistance emerging. Other genetic

studies in 2002 showed us that the malaria para-

site has been evolving for much longer than we

thought and has accumulated many mutations,

perhaps accounting for the fact that resistant

strains appear quite readily. For instance,

resistance to chloroquine, the cheapest and

most widely available antimalarial, is thought

likely to have evolved separately at least four

times in different parts of the world. 

In sub- Saharan Africa, where the most deadly

form of malaria is common, resistance to chloro-

quine has become widespread and resistance to

sulfadoxine-pyrimethamine (SP), often used as

the first and least expensive alternative to chloro-

quine, is increasing. Thus many countries are

having to turn to more expensive drugs. These

countries may already be spending 40% of their

public health expenditure on malaria.

The Malaria Picture in 2002

9

Recommendations on how to use the latest

genetic advances to develop new drugs, vaccines

and other tools for the control of malaria emerged

from the Third MIM (Multilateral Initiative on

Malaria) Pan-African Malaria Conference held in

Tanzania in November 2002. This conference

was well attended, by more than 1000 health

experts, scientists, policy-makers and donor

agencies, who examined every aspect of research

and control of malaria. Another sign of increasing

global awareness about malaria was perhaps

seen when the World Congress of Pharmacology,

at its XIVth session in July, held a symposium on

new approaches to the treatment of malaria.

This was the first focus on malaria at the congress

for a long time. 

But these advances in malaria research have yet

to be translated into successful malaria control.

The biggest challenge facing malaria control today

is seen to be drug resistance.

Extreme poverty is another issue which under-

mines malaria control. Today, malaria is recognized

as being both a cause and a result of poverty,

and a major constraint to economic development.

There are substantial differences in GDP between

countries with and without malaria, and it has

been estimated that the disease costs Africa

more than USD 12 billion every year in lost GDP.

Also undermining malaria control is the collapse

of health services under the impact of HIV or war. 

So in 2002, as in many previous years, at least

one million people, mostly children under the

age of five living in sub-Saharan Africa, died from

malaria. Many children continued to suffer

cognitive, learning and behavioural damage due

to repeated malaria infection. Many countries

and communities continued to suffer enormous

economic and social burdens inflicted by malaria.
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3Managing MMV’s Portfolio 

for the Future

“Malaria is by any measure one of humanity’s

most ancient and persistant global health

scourges. Antimalarial drugs are currently 

the only way to treat the estimated 300-500

million malaria cases suffered annually. 

This is why WHO has actively helped initiate

and support the establishment of the public-

private partnership R&D model, now further

developed and successfully operated by MMV.

We encourage and support the scale up and

expansion of the MMV model so that it can

realize its full potential.”

Gro Harlem Brundtland

Director-General, World Health Organization
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Evolution of the MMV drug development and

discovery portfolio continues. In the past, the

focus was on building a portfolio large enough

to meet the goals of the organization, and this

has been accomplished. Now, MMV’s key contri-

butions are seen in its ability to select the most

promising discovery and development projects

and increase the chances of eventual success

through active portfolio management. Using

public and philanthropic funds, MMV manages a

portfolio of drug development and discovery

projects that are conducted by academic and

pharmaceutical partners.  

MMV’s portfolio management provides value by

lowering risks and creating knowledge and cost

synergies across projects. Key aspects of project

management - rigorous project selection and

review process, adherence to mission-driven

project guidelines and protocols, and access to

external expertise and technologies drive the

added value gained through portfolio management. 

At the end of 2002, MMV had 15 projects in its

portfolio, representing what is widely viewed as

the largest antimalarial drug research portfolio

since World War II. Based on its new business

plan, MMV will expand this portfolio as projects

progress along the development pipeline or are

terminated. By managing both the successes

and failures of drug development, MMV is on

track to deliver on its mission. The clinical develop-

ment projects are gaining momentum and the

majority of preclinical projects are set to move

into clinical studies in 2003. There are now four

>

Managing MMV’s Portfolio for the Future
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discovery projects, following the addition of the

dihydrofolate reductase project and the advan-

cement of the synthetic peroxide project to

preclinical development. Among the exploratory

projects, the dihydrofolate reductase project has

met its goals and is moving to a full discovery

project. On the other hand, the dihydroorotate

dehydrogenase, and haem polymerization

projects have failed to meet their goals and have

been terminated. To maintain and expand the

portfolio, MMV will add new projects from the

third round of proposals during the project

selection meeting.

The portfolio is managed by a small but highly

motivated staff. Additional assistance from

contract research organizations, and development

of standardized reporting across projects, has

helped increase the efficiency of the team. 

The present portfolio is shown overleaf.

>
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Table 1

Managing 

the stages 

of discovery 

and development 

of a drug

12

>

Projects Objectives Success Rates

Discovery 
• Exploratory Target identification 30% of projects 

Target biochemistry will move to the next stage
Develop screening assay
Develop X-ray crystallography   

• Lead Identification High throughput screening 65% of projects 
for identification of Hits will move to the next stage  

• Lead Optimization SAR and molecular modeling to 55% of projects 
increase activity against parasite will move to the next stage
Improve pharmacokinetics
Decrease toxicity   

Development 
• Preclinical Transition Evaluation of toxicology 55% of projects 

Absorption, distribution, will move to the next stage
metabolism and excretion

• Phase 1 First time in humans 70% of projects
Safety and tolerability will move to the next stage
Pharmacokinetics
20 to 80 subjects exposed  

• Phase 2 Dose determining studies 50% of projects 
Early side-effect profile will move to the next stage
200 to 300 subjects exposed   

• Phase 3 Large safety and efficacy studies 65% of projects
Risk benefit will move to registration
1000 to 3000 subjects exposed   

• Registration/Regulatory Approval Drug available to patients 95% go on to drugs

DISCOVERY

PRECLINICAL

 DEVELOPMENT

CLINICAL

15 PROJECTS 
TO DATE
WITH 
5 PROJECTS 
UNDER 
DISCUSSION

Protein
Farnesyl
Transferase
(Pf-PFT)

Projects initiated and under contract
Projects under contract discussion
Projects terminated

Lead
IdentificationExploratory

Lead
Optimization Transition Phase 1 Phase 2 Phase 3

Artemisone
(semi-synthetic
endoperoxide)

Chlorproguanil-
dapsone
(Lapdap™)
artesunate

Pyronaridine-
artesunate

Paediatric
Coartem®

Synthetic
peroxide (OZ)

Isoquine
(superior 4-
aminoquinoline)

Intravenous
artesunate

Third
generation
antifolate

Dihydrofolate
reductase
(DHFR)

Falcipain
inhibitors

Fatty acid
biosynthesis
(FASII)

Lactate
dehydrogenase
(LDH)

Glyceraldehyde
-3-phosphate
dehydrogenase
(GAPDH)

Dihydroorotate
dehydrogenase
inhibition
(DHOD)

Haem
Polymerization

exploratory
1 Research Institute 

33 PARTNERS
MOBILIZED

development
3 Academic Partners
6 Pharmaceutical Partners
4 Research Institutes
3 International Organizations 

discovery
8 Academic Partners
6 Pharmaceutical Partners
2 Research Institutes
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In drug discovery and development, many more

projects are started than finished (see Table 1).

There are several reasons for the high dropout

rate: a biologically poor target, lack of activity

against the target or parasite, toxicity, tolerability

and cost of goods. The MMV portfolio has now

reached the stage where some projects are failing,

although others are advancing rapidly. However,

MMV is able to select new projects to replace those

that fail because it is in close contact with malaria

investigators around the world and able to get

good quality proposals. In fact 107 proposals,

including 51 discovery, 23 development, and 33

natural product proposals, were received in 2002

during the third round of project selection. After

review by the MMV Expert Scientific Advisory

Committee (ESAC), 12 proposals were selected for

full presentation.

Managing MMV’s Portfolio for the Future
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The companies have compounds that are highly

active against both the enzyme and the parasite,

so the science learned in trying to treat human

cancers may give us a new drug for malaria.

Partnering with academia and industry is thus

helping to move science along much more rapidly

than any single group could accomplish alone.  

Table 2 shows the sites where we understand

the parasite biology, the drugs which have already

been developed and act at those sites, the new

targets identified in the sites, and the MMV

projects directed towards these targets. The

MMV portfolio of projects already covers the

major areas of malaria research and, with future

additions, will cover all important areas.

From these proposals, a number of projects are

being considered for inclusion in the MMV

portfolio to replace the terminated projects.

The science of antimalarial drug research is moving

rapidly, and this will continue. The publication, in

2002, of the human and Plasmodium falciparum

genomes will facilitate understanding of host-

parasite interaction and lead to new drugs. Even

before the complete sequences of the two genomes

were published, knowledge learned along the

way had been applied in some MMV projects,

such as in the protein farnesyltransferase inhibition

(Pf-PFT) project. In this project, several pharma-

ceutical companies who had already worked on

the human enzyme in connection with anti-cancer

therapy, shared their knowledge with the Pf-PFT

project team in a collaboration that has allowed

the project to advance rapidly from lead identifi-

cation to the lead optimization stage. 

>
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Table 2

MMV areas of

research compared

to the known

targets and the site

of action of present

antimalarial drugs.

As will be seen from the table and projects section,

MMV is supporting the development of a number

of combination products. The concept of combi-

nation therapy is based on the synergistic or

additive potential of two or more drugs, which

improves therapeutic efficacy and delays develop-

ment of resistance to the individual components

of the combination. 

Artemisinin-based combination therapy

Drug resistance in fact constitutes the major threat

to malaria control today. Resistance to chloroquine

was first recognized more than 40 years ago in

South America and South-East Asia, and in 1979

was first reported in sub-Saharan Africa, where

90% of global malaria mortality occurs.

Emergence and spread of drug resistance reduces

the useful therapeutic life of drugs, and has

devastating effects on malaria control efforts. 

>
>
>

Why Combination Therapy for Malaria 

Cure 

Resistance

Transmission 

Site of Drug Action Present Drugs New Targets MMV Projects 

Apicoplast Tetracycline Plastid DNA
Doxycycline Fatty acid biosynthesis II FAS II 
Macrolides Protein farnesyltransferase Pf-PFT

Cytosol Sulphadoxine/ Glycolysis 3rd generation antifolate
pyrimethamine Nucleotide biosynthesis Dihydrofolate reductase

Glyceraldehyde-3-dehydrogenase
Chlorproquanil-dapsone artesunate
Glyceraldehyde-3-phosphate
dehydrogenase inhibitors (GAPDH)

Lysosomal Chloroquine Plasmepsin aspartic proteases Chlorproquanil-dapsone artesunate
food vacuole Quinine Falcipain cysteine protease Pyronardine/artesunate

Amodiaquine Artemisone
Mefloquine Intravenous artesunate
Halofantrine Paediatric Coartem®
Artemisinins OZ synthetic peroxide
Coartem® Isoquine

Falcipain 

Mitochondrion Atovaquone Dihydroorotate dehydrogenase   

Parasite None Glucose transport
Plasma Nutrient uptake
Membrane  Na+/H+ antiport   
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The drug being used in newer combinations is

artemisinin. Artemisinin drugs first introduced in

South-East Asia a little over a decade ago have

proven to be well tolerated and the most potent

of antimalarials. They exhibit the following

properties:

◗ Rapid significant reduction of parasite biomass

◗ Rapid resolution of clinical symptoms

◗ Effective against multidrug resistant P. falciparum

◗ Reduction of gametocyte carriage, which may

reduce transmission. 

However, artemisinin drugs have a very short

half-life and thus a multiple dose regimen of

seven days is required to achieve an acceptable

cure rate.  

Managing MMV’s Portfolio for the Future

15

bility as compared with non co-formulated combi-

nation therapy. Conditional to regulatory approval,

they could be made available to malaria endemic

countries in a relatively short time.

One might ask why MMV has so many projects

on artemisinin based drugs. The answer goes

back to Table 1 which lists the probabilities of

success for development projects. If MMV were

to pick only one of these projects, there is still a

high probability of failure for any single project.

As new drug combinations to treat malaria are

urgently needed, MMV has chosen to fund more

than one project to ensure success.

More importantly is the fact that several fixed-

combinations must be made available in the

short term in order to have enough drug supply

to meet the immediate needs.

When artemisinins are used as monotherapy,

recrudescence of malaria is common. However,

combining an artemisinin drug with a partner

drug that has a longer half-life improves the

efficacy of the artemisinin. It also reduces treat-

ment duration with the artemisinin and the

likelihood of development of resistance to the

partner drug.  Artemisinin-based combination

therapy has already been shown to improve

treatment efficacy and contain drug resistance

in South-East Asia, and to date there is no 

evidence of parasite resistance to artemisinins.

Artemisinin (qinghaosu), artesunate, artemether

and dihydroartemisinin have all been used in

combination with other drugs for the treatment

of malaria. MMV has included two fixed

combinations of artesunate with other known

antimalarials (chlorproquanil-dapsone +

artesunate and pyronaridine + artesunate) 

in its portfolio. 

Since malaria is particularly severe in children,

MMV has a project to develop a paediatric formu-

lation of Coartem® (lumefantrine + artemether)

for infants and small children who are unable to

take tablets. In addition to the potential benefits

listed above, these combinations also present

the advantage of better compliance and afforda-
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Drug Development and 

Discovery Projects 4
“J’ai le plaisir de faire suite à votre très

intéressante présentation sur les activités de

“Medicines for Malaria Venture” concernant la

recherche et le développement de nouveaux

médicaments plus efficaces contre le

paludisme. Je me réjouis des possibilités de

collaboration que nous avons dégagé

ensemble. Soyez assuré que la République du

Sénégal s’intéresse à cette initiative et

l’encourage.”

Viviane Wade

First Lady, République du Sénégal
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CDA will also be studied in less immune children.

A clinical development programme is being

prepared according to International Conference

on Harmonization (ICH) guidelines. The programme

will be discussed with appropriate regulatory

authorities prior to implementation.

Pyronaridine-artesunate
MMV00/1010

Pyronaridine was first synthesized in China in 1970.

It belongs to the same class of drugs as chloroquine

and is effective against chloroquine-resistant

parasites. Extensive experience has been gained

in the use of pyronaridine alone (not in combina-

tion) for malaria in Hunan and Yunan Provinces,

China, where it has been found to be safe and

effective. The addition of artesunate will provide

faster onset of action and delay the development

DEVELOPMENT PROJECTS

Chlorproguanil-dapsone (Lapdap™) +
artesunate (CDA)
MMV00/1003

Chlorproguanil-dapsone-artesunate (CDA) is a

fixed-ratio three-drug combination being develo-

ped to treat uncomplicated malaria. 

The two first components are antifolate inhibitors:

chlorproguanil, a type 2 antifolate inhibitor, and

dapsone, a type 1 antifolate inhibitor. This combi-

nation, also known as Lapdap™, has been shown

to exhibit less selection for resistance than the

widely-used antifolate combination sulfadoxine-

pyrimethamine (SP). Lapdap™ has been studied

extensively and regulatory approval is presently

being sought for its use in patients whose

treatment with SP has failed. Phase 4 studies

Drug Development and Discovery Projects

17

Chair, Product Development Team 
Peter Winstanley, University of Liverpool, UK
Partners and co-sponsors
Derek Tait, GlaxoSmithKline, London, UK
Tom Kanyok, UNDP/ World Bank/ WHO Special Programme for
Research and Training in Tropical Diseases (TDR), Switzerland
Alistair Rob, Department for International Development (DFID), UK

The signed memorandum of understanding (MOU) should be
available at the beginning of 2003.     

Contact at MMV: Lise Riopel - riopell@mmv.org

> Chair, Product Development Team 
Larry Fleckenstein, University of Iowa, USA 
Partners and co-sponsors
Chang Sik Shin, Korea Shin Poong Pharm. Inc., Seoul, South Korea
Tom Kanyok, UNDP/World Bank/WHO Special Programme for Research and
Training in Tropical Diseases (TDR), Switzerland

A three-way development agreement was signed by the partners in Seoul,
South Korea, on 15 October 2002.

Contact at MMV: Lise Riopel - riopell@mmv.org

>

with Lapdap™ will be implemented in order to

gain more clinical information and continue

monitoring its efficacy.

The addition of artesunate as a third component is

expected to delay the development of resistance

to Lapdap™ and provide a safe and effective first-

line malaria treatment for sub-Saharan Africa. 

The clinical programme and pharmaceutical devel-

opment of CDA are moving forward. In 2002, a

Phase 1 study to assess pharmacokinetic (PK)

interaction was completed. A Phase 2 dose-

ranging study in adults with acute uncomplicated

malaria will be initiated in Africa to determine the

optimum ratio of artesunate to the fixed combination

of chlorproguanil and dapsone. The study will be

initiated as soon as approval is granted from the

GlaxoSmithKline (GSK) Safety Board, and from

ethics review committees in the UK and the local

institutions where the study will be conducted.

As immunity can be expected to influence the

efficacy results of the phase 2 study in adults,

of resistance. This combination will be assessed

for safety and efficacy in the treatment of uncompli-

cated acute P. falciparum (and possibly vivax) malaria

in adults and children in South-East Asia and Africa. 

Since the initiation of the project, Shin Poong

Pharmaceutical Co, Ltd has made significant

progress in chemistry and manufacturing. Several

kilograms of drug substance have been produced

and fixed combinations in tablet form are undergoing

stability testing. The partners are confident that

the simplification of pyronaridine synthesis and

improved stability of the new formulation of arte-

sunate will result in an affordable and high quality

product. 

This exceptionally dedicated project team has made

significant progress and overcome major hurdles

during this past year. All non-clinical safety studies

required for a Korean Investigational New Drug (IND)

are complete and the team plans to file an IND to

the Korean Food and Drug Administration (K-FDA)

during the second quarter of 2003. 
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Parallel registration with the European Agency for

Evaluation of Medicinal Products (EMEA) is envi-

saged. 

After IND clearance by the Korean FDA, a phase 1

clinical study will be initiated during the third

quarter of 2003.

Artemisone (semi-synthetic endoperoxide)
MMV00/1007

Fast-acting artemisinin derivates have brought

new hope to an antimalarial arsenal weakened

by the occurrence of resistance as the compounds

are active against Plasmodium strains that are

multidrug resistant. Artemisone provides a

quantum improvement in this promising class of

drugs. This semi-synthetic derivate was selected

based on lack of neurotoxicity using validated

PRECLINICAL TRANSITION

Synthetic peroxide
MMV99/0086 

The rationale behind this project is the fact that,

although many synthetic antimalarial compounds

have been prepared, most suffer from low oral

activity, a defect shared in part by the current

artemisinin derivatives. Therefore a need exists to

develop new peroxide antimalarial agents, especially

ones that can easily be synthesized, are inexpen-

sive, have high oral activity, and are perhaps devoid

of neurotoxicity. Although currently available

semisynthetic artemisinins act rapidly, they have

very short half-lives and must be administered

over 5-7 days, leading to non-compliance and

recrudescence. 

Medicines for Malaria Venture - Annual Report 2002
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Project Manager

Burkhard Fugmann, Bayer AG, Germany

Partners and affiliations 
Hans-Dietrich Heilmann, Bayer AG, Germany
Gabriel Schmuck, Bayer AG, Germany
Richard Haynes, Hong Kong University of Science and
Technology

Contact at MMV: David Ubben - ubbend@mmv.org

>

in vitro and in vivo animal models. From this stand-

point alone, the compound could overcome a

major toxicological burden frequently associated

with the artemisinin compounds, while the higher

bioavailability and enhanced antiparasitic activity

makes artemisone a potentially improved

second-generation drug of the most promising

class of antimalarials discovered to date. 

Bayer completed the regulatory preclinical work

required for entry into man in 2002, through

excellent project management. At the same

time, industrially driven process development

and scale up were put into place. Stability, manu-

facturing and formulation have been addressed.

Entry into man is expected in the first quarter of

2003, followed rapidly by phase 2 studies in

uncomplicated malaria. Product registration is

expected by 2006. 

The goal of this project is to identify an orally-active

low-cost peroxide that is a more potent antimalarial

than any of the currently available artemisinin

derivatives and has a treatment regimen of about

three days to ensure good patient compliance. 

A two-year objective is to progress the project

from preclinical development to phase 1 clinical

trials. Ranbaxy (an Indian pharmaceutical company)

has been identified as a potential partner to help

MMV move the project forward.

This project was the MMV project of the year in

2001, and excellent progress has been made

since then. Water-soluble compounds that retain

good oral activity in the P. berghei mouse model

have been identified. These compounds generate

longer-lasting activity than current artemisinin

derivatives, suggesting that treatment courses of

three days or less are feasible. 

A patent that resides with MMV was issued in

November 2002. This is MMV’s first patent. 

> Principal investigators and affiliations

Jonathan Vennerstrom, University of Nebraska Medical Center, USA
Reto Brun, Swiss Tropical Institute, Switzerland
William Charmann, Monash University, Australia
Hugues Matile, F. Hoffman-La Roche, Switzerland 

Contact at MMV: Solomon Nwaka - nwakas@mmv.org

M
M

V
00

/1
00

7

M
M

V
99

/0
08

6

•MP RAPPORT ANNUEL  23/04/03  16:29  Page 18



Exploratory pharmacokinetics and toxicology have

been completed on the initial series of compounds.

Two highly active compounds have been selected

for further testing before choosing the first com-

pound to enter the development programme. If

preclinical screening is successful, the chosen

compound will progress to phase 1 study in humans

perhaps by 2nd quarter 2004. 

Isoquine (improved aminoquinoline)
MMV00/1018

Isoquine is a drug discovered at the University

of Liverpool. It is an amodiaquine-like compound

that has been redesigned and synthesized to

remove the cause of toxicity of its class while

retaining full antimalarial activity. This class of

drugs has been the most successful to date in

fighting malaria. However, widespread resistance

Intravenous artesunate
MMV00/1013

There are an estimated 600,000 to 1,000,000

severe malaria cases a year, of which at least

120,000 end in death. Intravenous (IV) quinine

is used to treat severe malaria, except in the

United States, where quinidine is used because

of its availability and similar efficacy.

Quinine and quinidine are not ideal antimalarial

drugs. They can cause fatal toxic effects on the

cardiovascular system, cinchonism, and painful

local reactions after intramuscular administration.

Because of a short half-life, the drugs must be admi-

nistered two to three times a day. Even in non-

resistant areas and in spite of quinine treatment,

mortality is 20% and more. These developments

have led to concern that in many places there will

soon be no adequate treatment for severe malaria.

Drug Development and Discovery Projects
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Contact at MMV: David Ubben - ubbend@mmv.org

> Chair, Product Development Team

Peter Winstanley, University of Liverpool, UK

Partners and affiliations
Stephen Ward, University of Liverpool, UK 
Kevin Park, University of Liverpool, UK
Paul O’Neil, University of Liverpool, UK
Martin Bates, GlaxoSmithKline, UK

Contact at MMV: David Ubben - ubbend@mmv.org

> Principal investigators and affiliations

Peter Weina, Walter Reed Army Institute for Research (WRAIR), USA
R. Scott Miller, Armed Forces Institute for Medical Sciences (AFRIMS), Thailand

Partners and affiliations
Mike Lowe, Walter Reed Army Institute for Research (WRAIR), USA
Dennis Blunt, Walter Reed Army Institute for Research (WRAIR), USA

to current compounds of the class have rendered

them useless in broad areas where malaria is

endemic. Isoquine, a second-generation amino-

quinoline, retains the easy synthesis of amodia-

quine from inexpensive precursors, and promises

a new generation of affordable, well tolerated,

and effective antimalarials. At the same time, it

is devoid of any cross-resistance to its chemical

cousins chloroquine and amodiaquine.

GlaxoSmithKline and the University of Liverpool are

examining the candidate in an extensive candidate

confirmation programme that is providing data

on metabolism, genotoxicity and in vivo activity. 

Good manufacturing practice (GMP)-quality iso-

quine is currently being produced to make way

for a full-scale good laboratory practice (GLP)

preclinical programme. 

The prerequisites for entry into man will be com-

pleted before the end of 2003. Isoquine will need

to be combined with other antimalarials to avoid

any possibility that Plasmodium can become

resistant to it. 

IV formulation of soluble artemisinins could

represent an improvement in efficacy and safety

for the treatment of severe malaria. They are

effective against multidrug-resistant P. falciparum

and clear parasites from the blood more rapidly

than other antimalarial agents in severe malaria.

The Walter Reed Army Institute of Research has

compared two promising compounds, artelinate

and artesunate. Since both activity and safety

data were obtained from the same test species

(rats and rhesus monkeys), a therapeutic index

for both drugs was established. Extensive experi-

ments comparing the neurotoxicity of these

compounds have been completed and careful

analysis of the data lead the team to conclude

that IV artesunate should be developed to inter-

national standards, which is key to maximizing

the public health impact of this essential drug. 

M
M

V
00

/1
01

8

M
M

V
00

/1
01

3

•MP RAPPORT ANNUEL  23/04/03  16:29  Page 19



Third generation antifolate
MMV00/1011

Inhibitors of Plasmodium dihydrofolate reductase

(DHFR) have been used extensively to combat

malaria in areas where chloroquine resistance is

widespread. The antifolate-based inhibitors have

the hallmark of being effective, inexpensive and

well tolerated, and are currently the only class

used in pregnant women. Unfortunately, the

currently used generation of drugs has also fallen

victim to the parasite’s ability to become resistant

to drug treatment.  This project aims at creating

an improved ‘third generation’ of this drug class.

The compounds created by Jacobus Pharmaceuticals

are substantially more active and work against all

known DHFR-inhibitor resistant Plasmodium strains.

Paediatric Coartem®
MMV03/3001

MMV is entering into an agreement with Novartis

Pharma to develop a paediatric form of Coartem®

(artemether/lumefantrine). This is the first fixed-

dose combination with an artemisinin derivative

which has been included in the World Health

Organization’s Model List of Essential Medicines.

The paediatric form of Coartem® will be provided

at cost by Novartis and distributed through the

WHO as part of the worldwide Roll Back Malaria

initiative. This will ensure a maximum short-term

impact on public health of the MMV investment.

The paediatric form will address a real and pressing

need, as most of the malaria deaths in Africa

occur in children. MMV will work with Novartis on

an aggressive schedule to deliver to the WHO a

paediatric dosage form by 2005.

Medicines for Malaria Venture - Annual Report 2002
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A promising series of candidates is being screened

using a rigorous set of selection criteria based on

metabolic profile, bioavailability, safety and efficacy.

The cost of goods is also a key consideration, to

make sure that the drugs will be affordable. The

plan is to select a candidate for development by

mid 2003 with the goal of obtaining an IND with

the US FDA by mid 2004. 

If successful, MMV expects to register the drug by

2008. These drugs will be used in combination

with other antimalarials to avoid resistance in the

treatment of uncomplicated malaria. 

> Principal investigators and affiliations

David  Jacobus, Jacobus Pharmaceuticals, USA
Todd Shaerer, Walter Reed Army Institute for Research (WRAIR), USA

Partners and affiliations
Wil Milhous, Walter Reed Army Institute for Research (WRAIR), USA
Dennis Kyle, Australian Army Medical Institute (AMI), AUS
Thomas Brewer, National Institutes of Health, USA  
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The original two-year goal of the project was to

identify orally active compounds (based on animal

data) for progression to lead optimization.

Significant progress was made in the first year due

to the high potency of the Bristol-Myers Squibb

(BMS) PFT inhibitors, and the project has already

reached the stage of lead optimization. This

exemplifies how the ‘piggyback’ approach can

facilitate drug development for neglected diseases.

The antimalarial programme is piggybacking on

the human PFT inhibitors that BMS is studying for

cancer chemotherapy. 

In vivo animal work on efficacy, PK, absorption,

distribution, metabolism and excretion (ADME),

and early toxicology, is about to begin, after

which compounds will be selected for preclinical

development, perhaps in 2004. A formal agreement

between MMV and BMS is being finalized.

DISCOVERY PROJECTS

Protein farnesyltransferase inhibitors (Pf-PFT)
MMV00/0061 

Several lines of evidence support the idea that

P. falciparum protein farnesyltransferase (Pf-PFT)

is a validated target for the development of a

novel class of antimalarial drugs: 

◗ Pf-PFT inhibition is predicted to be lethal to

P. falciparum due to probable absence of protein

geranylgeranyl transferase-1 (PGGT-1), an enzyme

that rescues PFT-inhibited mammalian cells.

◗ Genes for the two sub-units of Pf-PFT have been

identified and are expressed in the erythrocyte

form of P. falciparum.

◗ Pf-PFT can be prepared from infected red blood

cells for high throughput screening assays.

Drug Development and Discovery Projects
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Principal investigators and affiliations

Wesley C Van Voorhis, and  Michael Gelb (Co-PIs) University of Washington,
Seattle WA, USA
Andrew Hamilton, Yale University, USA
David Floyd, and Louis Lombardo, Bristol-Myers Squibb, USA

>

Contact at MMV: Solomon Nwaka - nwakas@mmv.org

◗ There is excellent correlation between Pf-PFT

inhibition and inhibition of parasite growth (see

Figure 1).

◗ Pharmaceutical companies have created large

libraries of PFT inhibitors, which the malaria

programme will benefit from.

◗ Inhibitors that are non-selective (inhibit both

human and Pf-PFT) are probably suitable for use

due to the short treatment regime required for a

malaria drug and because inhibitors of human

PFT are well tolerated in the clinic. 

The project goal is to develop inhibitors of Pf-PFT

as drugs for malaria. The drug(s) must be orally

active, and have the ability to provide cure 

within three days either as a single agent or 

in combination with another agent. The drug 

should also be active against drug resistant

strains of malaria.
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Figure 1 Effect of inhibition Pf-PFT by BMS (214662 and

JJ39) on hypoxanthine incorporation in DNA and growth of 
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Falcipain (cysteine protease) inhibitors
MMV99/0069

A number of proteases participate in haemoglobin

degradation, including cysteine-class proteases

called falcipains. Inhibitors of cysteine proteases

block haemoglobin degradation and development

in cultured malaria parasites (See Figure 2). In

addition, peptide cysteine protease inhibitors cure

mice of otherwise lethal malaria infections. Thus

the falcipains are validated drug targets. 

The project goal is to identify novel compound(s)

that are orally active and can provide three-day 

cure for acute malaria either alone or in combina-

tion with another drug. 

The two-year goal of the project is to identify

orally active compounds (based on animal data)

> Principal investigators and affiliations

Philip J Rosenthal, University of California, San Francisco, USA
Jose Fiandor, GlaxoSmithKline, Tres Cantos, Spain

Contact at MMV: Solomon Nwaka - nwakas@mmv.org

> Principal investigators and affiliations

Jim Sacchettini, Texas and A&M University, USA
David Jacobus, Jacobus Pharmaceuticals, USA
William Jacobs, Albert Einstein College of Medicine 
and Howard Hughes Medical Institute, USA
David Fidock, Albert Einstein College of Medicine, USA

Contact at MMV: Solomon Nwaka - nwakas@mmv.org

Figure 2

The parasite (PAR) shows a block in haemoglobin hydrolysis

after incubation with inhibitors of cysteine proteases. The food

vacuole (FV) swells and stains like an erythrocyte (RBC) due to

undegraded haemoglobin.

PARRBC FV PARRBC FV

LEUPEPTIN
E-64

Z-F-R-FMK

that can progress to lead optimization by the end

of 2003. If all goes well, a promising compound

could enter preclinical development early in 2005.

The first-year milestones have largely been met.

These included identification of potent inhibitors

of falcipain(s) with nM activity against P. falciparum,

and assessment of Structure Activity Relationship

22

reductase (ENR), also inhibits the P. falciparum

enzyme Pf-ENR, a key component of the P. falci-

parum FAS II system (see Figure 3). This and other

chemical hits against Pf-ENR support targeting

P. falciparum FAS II for novel antimalarial drugs. 

The project goal is to identify antimalarial

compounds that target Pf-ENR and other FAS II

enzymes. Such compounds must be orally bio-

available and efficacious against drug resistant

strains of parasite with the potential for a three-day

course of treatment. 

The two-year objective of the project is to identify

orally active compounds (based on animal data)

that can progress to lead identification. Two

chemical structures are providing the initial focus

for chemistry work: triclosan and a genzyme

compound. A new high throughput screen (HTS)

is also planned, to identify more hits.

Some excellent and innovative biology envisaged

for this project could have broader impacts for

malaria drug discovery. 

(SAR), PK, and oral bioavailability of initial leads. 

A proof of concept study using the initial leads

has begun, but is made difficult by the lack of an

appropriate rodent model for testing because the

primary falcipain known to degrade haemoglobin

in P. falciparum is different from that in P. berghei

and P. yoelii. The monkey malaria model is also

being explored by the project team. 

Fatty acid biosynthesis inhibitors (FASII)
MMV00/0053

The absence of fatty acid biosynthesis II (FAS II)

in humans and the identification of specific inhibi-

tors validate this pathway as an outstanding target

for development of new antimalarial drugs.

Triclosan, a known inhibitor of bacterial enoyl ACP
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Figure 3

Pf-ENR bound to

triclosan.

Dihydrofolate reductase inhibitors (DHFR)
MMV99/0099

Drugs which inhibit the folate pathway have been

widely used for treatment of malaria but their use is

dwindling due to the emergence of drug resistance.

Resistance develops through mutations in the enzyme

dihydrofolate reductase (DHFR) (see Figure 4). 

However, the folate pathway remains a good

target for chemotherapy because the resistance

mutations are different for each antifolate, and

improving technology coupled with availability of

the crystal structure of both wild and mutant

DHFR means that we can now design and synthesize

compounds that inhibit the mutant enzymes. 

The project goal is to develop new DHFR inhibitors

that are inexpensive, active against multidrug

resistant strains of malaria, and can cure within

three days.

The two-year project goal is to optimize available

leads using the X-ray structure of wild-type and

mutant DHFR. 

At its meeting in November 2002, the MMV Expert

Scientific Advisory Committee (ESAC) reviewed this

project and recommended that it progresses from

exploratory to full discovery status. The project

team has succeeded in functionally expressing

recombinant dihydrofolate reductase corresponding

to the most highly pyrimethamine-resistant form

of the enzyme, the so-called ‘tetravalent mutant’.

They have also worked out the structure of the

enzyme and developed good computer models

that will guide further chemistry.  

The team is therefore poised to rapidly compare

new compounds against the enzyme and examine

SAR. A partnership between the National Science

and Technology Development Agency, Bangkok,

Figure 4

structure of

DHFR-TS

> Principal investigators and affiliations

Yongyuth Yuthavong, National Science and Technology Development Agency,
Bangkok, Thailand
Federico Gómez de las Heras, GlaxoSmithKline, Tres Cantos, Spain

Contact at MMV: Solomon Nwaka - nwakas@mmv.org
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and GlaxoSmithKline, Tres Cantos, has been

agreed for the full discovery project and a

contractual agreement with the partners is in

process. 

Drug Development and Discovery Projects
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EXPLORATORY PROJECTS

Glyceraldehyde-3-phosphate dehydrogenase
inhibitors (GAPDH)
MMV02/1019

In malaria parasites, no energy reserves are stored

and almost all glucose is metabolized through

anaerobic glycolysis resulting in about a 100-fold

increase in glucose consumption in infected red

blood cells versus uninfected cells. The obligate

dependence on glycolysis for the parasites’ ATP

production combined with possible involvement

of Pf-GAPDH in non-glycolytic functions e.g. bioge-

nesis of the apical complex makes GAPDH an

attractive target for an antimalarial drug discovery

programme. Pf-GAPDH has limited (63.5%)

sequence identity compared to human erythrocyte

> Principal investigators and affiliations

Gerd Pluschke, Swiss Tropical Institute, Switzerland
Hugues Matile, Hoffmann-La Roche, Switzerland

Lactate dehydrogenase inhibitors (LDH)
MMV99/0006 

Adenosine Tri-Phosphate (ATP) is an important

energy component of most living organisms and

needs to be constantly regenerated for growth

and survival. Whereas in most higher organisms

ATP synthesis is driven by coupling of glycolysis

to the citric acid cycle, plasmodia rely on

fermentation-coupled glycolysis. The key enzyme in

this process is lactate dehydrogenase (LDH), and

compounds that inhibit this enzyme appear to

inhibit parasite growth.

Although the project team made progress in the

past two years, they did not meet the goal of

identifying potent compounds by end of 2002. In

consultation with the team, MMV has terminated

the project. 

GAPDH and certain sequence features at the active

site are unique for the parasite enzyme, suggesting

that selective inhibitors could be developed. This

view is supported by the finding that adenosine

analogues are potent and selective GAPDH inhibitors

in trypanosomatid parasites.

MMV has therefore decided to include the project

in its portfolio as an exploratory project.

The goal of this project in the first year is to analyse

the broad range of compounds with Pf-GAPDH

inhibitory activity identified in a high throughput

screen (conducted at Hoffmann-La Roche) and to

identify possible lead candidate(s).
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> Principal investigators and affiliations

Leo Brady, Bristol University, UK
Federico Gómez de las Heras, GSK Tres Cantos, Spain
Simon Croft, London School of Hygiene and Tropical Medicine, UK
Gus Cameron, Bristol University, UK
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Haem polymerization inhibitors
MMV99/0016

Haem polymerization is an important target for

therapeutic intervention in malaria. The project

team sought to develop a novel class of haem

polymerization inhibitors, overcoming the resis-

tance limitations of existing drugs.

The team explored an initial chemical series in

some depth. Though there was activity against

haem polymerization in an in vitro assay and

against parasite growth in culture, no activity was

observed in rodent models of malaria and some

compounds appeared to be toxic. An agreement

was reached between MMV and the team leader

in September 2002 to terminate the project. 

Dihydroorotate dehydrogenase inhibitors (DHOD)
MMV99/0050

This project was reviewed for progression to full

discovery status by The Expert Scientific Advisory

Committee (ESAC) in November 2002. Although

functional recombinant enzyme from P. falciparum

had been generated and a medium throughput

assay developed, no potent compounds to enable

full discovery work had been identified nor had

an industrial partner to help develop a more

focused programme been found. ESAC did not

recommend progression of the project to full

discovery until a clear discovery programme is

established with an appropriate pharmaceutical

partner for high throughput screening and

chemistry. Thus MMV has withdrawn its support.  

> Principal investigators and affiliations

Glen McConkey, University of Leeds, UK
Andrew Boa, University of Hull, UK

Contact at MMV: Solomon Nwaka - nwakas@mmv.org

> Principal investigators and affiliations

John Ellman, University of California, Berkeley, USA

Contact at MMV: Solomon Nwaka - nwakas@mmv.org
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MMV Project of the Year 2001 5
“MMV has a mission that is precisely defined,

highly commendable and urgent. Even at this

early stage in its history, MMV represents an

excellent example of a private-public partnership

(PPP) for support of product R&D that aims to

achieve, in a timely manner, that which is

unlikely to be achieved by either sector working

alone. Based on early progress within the MMV

R&D portfolio and the particular strengths of

the PPP approach, I believe the prospects for

MMV achieving its key objective of one new drug

(or combination) for malaria every five years,

and available to those most in need, are bright.”

Sir Gustav Nossal

Former Director of the Walter & Eliza Hall

Institute and Professor of Medical Biology at

Melbourne University
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The partnership, which consists of a team of

scientists and researchers from Australia,

Switzerland and the USA, “has succeeded in

taking the well established antimalarial

‘warhead’ found in an ancient Chinese herbal

remedy and developing it into a chemical series

that is now very drug like and amenable to

modern drug optimization techniques and to

industrial scale-up. In animal studies these

compounds essentially cure malaria with one

dose. Compounds that have not yet progressed

to clinical development are by definition high

risk and it will still take many years before the

work delivers a registered drug, but the

extraordinary progress made by this group and

the compelling animal data potentially herald a

new class of antimalarial drugs”. 

Simon Campbell FRS

Former Head of Worldwide Drug Discovery and

Development, Europe, Pfizer, and Chair, MMV

Expert Scientific Advisory Committee

The most promising research results achieved by an MMV partnership in 2001 came from their

groundbreaking work on synthetic peroxides. 

Jonathan Vennerstrom
University of Nebraska
Medical Center, USA

Reto Brun
Swiss Tropical Institute,
Switzerland

William Charman
Monash University,
Australia

Hugues Matile
F. Hoffmann-La Roche,
Switzerland

Synthetic peroxide compounds 

herald new class of antimalarial drugs

MMV Project of the Year 2001
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The Organization 6

>

THE MMV BOARD MEMBERS
The Chair of the Board is Dame Bridget Ogilvie, former head of The Wellcome Trust, with a distinguished career in

pharmaceutical research. Dame Bridget is now on the faculty of University College London.

Standing from left to right

Francis Nkrumah
Former Director, Noguchi Memorial Institute for
Medical Research, University of Ghana

Winston Gutteridge
Former Chief, Product R&D,
Special Programme for Research and Training in
Tropical Diseases (TDR), WHO, Switzerland

Trevor Jones
Director-General, The Association of the British
Pharmaceutical Industries, United Kingdom 

Louis Currat
Executive Secretary , Global Forum for Health
Research, Switzerland

Leon Rosenberg
Professor, Department of Molecular Biology
Princeton University, USA

Graham Mitchell
Chairperson, Scientific and Technical Advisory
Committee, Special Programme for Research and
Training in Tropical Diseases (TDR), WHO, Switzerland
Principal, Foursight Associates Pty. Ltd., Australia

Seated from left to right

Enriqueta Bond
President, Burroughs Wellcome Fund, USA

Christopher Hentschel
Chief Executive Officer, Medicines for Malaria Venture,
Switzerland 

Dame Bridget Ogilvie
University College London, United Kingdom 

David Alnwick
Director, Malaria Control Department World Health
Organization, Switzerland 

R. A. Mashelkar (not photographed)

Director General, Council of Scientific and Industrial
Research (CSIR), India

PV Venugopal

Director International

Operations

Christopher Hentschel

Chief Executive Officer

J Carl Craft

Chief Scientific

Officer
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Management Team and Staff

Front Row - From left to right

Gilbert Kokwaro
Pharmacologist, University of Nairobi,
Kenya

Sornchai Looareesuwan
Dean, Faculty of Tropical Medicine,
University of Mahidol, Thailand

Simon Campbell FRS
Former Head of Worldwide Drug
Discovery and Development, Europe,
Pfizer, and Chair, MMV Expert Scientific
Advisory Committee

Simon Efange
Professor of Chemistry, University of Buea,
Cameroon

Back Row - From left to right

David Wesche
Senior Director, Clinical Sciences, Pfizer
Global Research and Development – 
Ann Arbor, USA

Alan Hudson
Former Head of Cancer Research,
Wellcome plc, United Kingdom

Dennis Schmatz
Executive Director, Human and Animal
Infectious Disease Research, Merck
Research Laboratories, USA

Thomas E. Wellems
Chief, Laboratory of Malaria and Vector
Research - National Institute of Allergy
and Infectious Diseases - National
Institute of Health, USA

Yves Ribeill
President and CEO, Scynexis Chemistry
and Automation Inc., USA

David Roos
Professor of Biology
Director, University of Pennsylvania
Genomics Institute, USA

Tanjore Balganesh (not photographed)

Head of Research and Development
Astra-Zeneca, India

Peter Potter-Lesage

Chief Financial Officer

Diana Cotran

Human Resources and

Administration Manager

Erin Kimaoui

Personal Assistant to

the CEO and Website/

MMVnews Coordinator

Solomon Nwaka

Scientific Officer

Lise Riopel

Scientific Officer

David Ubben

Scientific Officer

Marion Hutt

Scientific Team

Administrator
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Medicines for Malaria Venture receives funding

and support from government agencies,

private foundations, international organizations,

corporations and corporate foundations.

These funds are used to finance the MMV

portfolio of research and development projects

to provide new, affordable medicines for the

treatment and prevention of malaria. As a

nonprofit Swiss Foundation under statutes

dated 15th November 1999, MMV is exempt

from cantonal and federal taxes and is the

equivalent of an exempt organization within

the meaning of Section 501(c)(3) of the United

States Internal Revenue Code.

Capital (see below) was further subscribed. In a

Swiss foundation it is a legal requirement that

this capital should be constituted without delay

so as to ensure the long-term viability and security

of the foundation. 

Financial income, interest on investments, fell

considerably in 2002 as compared to 2001, thus

reflecting the fall in interest rates in international

money markets.

Although less than previous years, considerable

donations and pledges were received, the business

plan was further implemented and, most important

of all, annual expenditure on malaria drug research

& development increased, yet again, for the first

time to over USD 10 million in 2002. 

This year is the first time in the existence of MMV where expenditure has
been greater than income and the organization has drawn partially on its
‘Operations Reserve’ constituted in the previous two years of operations.

>

The financial year to 31st December 2002

In this third financial year, the financial infra-

structure and procedures of MMV are now in place,

allowing us to deal with all aspects of finance in a

user-friendly manner with a minimum number of

staff and rigorous internal control. MMV is equally

mindful of liability and responsibility issues.

PricewaterhouseCoopers Ltd. continue as our

external international auditors as do UBS, a

major Swiss bank, for our global banking relation-

ship, providing services such as current accounts,

investments and cash-management facilities in

multiple currencies. The upgraded on-line bank to

customer link includes electronic payment facilities.

The year was characterized by a number of excep-

tional factors. Thanks to the input of several donors

and as advised by our auditors, the Foundation

Research & Development Expenditure

Scientific project-related expenditure topped USD

10 million for the first time in 2002 with USD

10’353’468 as against USD 6’709’653 in 2001

and USD 2’280’748 in 2000 (note 4).

Foundation Capital

The stipulated Foundation Capital of USD

4’000’000 was paid in to the World Health

Organization in 1999 as an interim custodian. 

At 31 December 2000, USD 1’197’619 had been

passed on to MMV. During 2001, a further USD

2’309’741, originating from the Netherlands

Minister for Development Cooperation, was

transferred. In 2002, a final amount was

negotiated with WHO of USD 439’299 and our

account closed. At 31 December 2002 there still

remained an amount of USD 53’341 outstanding

for the Foundation Capital of MMV to be fully

subscribed (note 2g/6).
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The Financial Year Ahead to December 2003

Great consideration is given to efficient financial

management at MMV which has to operate in a

complex multi-currency environment. The bulk of

donations are received in US dollars although

other currencies are sometimes involved. 

Outflows for projects are mostly in USD as per

the various agreements signed with project

partners. Other operational expenses, however,

are normally in Swiss francs. The resulting exposure

or exchange risk is hedged at budget time to

provide a realistic fixed USD/CHF budget rate for

the year. The accounts are kept in US dollars.

Exchange movements of the US dollar against

other currencies in 2002 were significant. These

movements were reasonably counterbalanced by

Donations & Pledges

Donations received at bank for 2002 amounted to

USD 9’284’330 with an additional USD 1’000’000

received from WHO/Roll Back Malaria for 2001. A

further USD 607’700 from the Swiss Agency for

Development and Cooperation for 2003 was

taken to deferred income and USD 954’664 from

the Netherlands Minister for Development

Cooperation, through WHO/TDR, still remained

outstanding at 31.12.2002. (note 3).

Staff & General Administration

The senior management team and staff remained

stable during 2002 while General Administration

(non R&D) spending continued its downward

trend as a percentage of total expenditure. 

The major goal for 2003 is to optimise the integrated scientific project
portfolio in terms of development risk, potential benefit of the products to be
developed and financial viability as per the scenarios and improved modelling
in the updated MMV Business Plan 2003-2007.

>

an unrealized exchange gain of USD 376’299 at

31.12.2002, thanks to forward buying of Swiss

francs against dollars during the year.

The philosophy underlining this financial mana-

gement is that of prudent, conservative control,

including appropriate return on interim treasury

investments. We also seek to forecast various

long-term funding and income scenarios so as to

manage MMV’s growing R&D portfolio more

effectively and to enable us to fundraise proacti-

vely. Each project in the portfolio is chosen to

complement and reinforce the value of the port-

folio as a whole. 

Fundraising Workplan

In 2003 we continue to enhance the fundraising

process for MMV so as to be in a position to match

future project financing needs to incoming donations

over the long term. 
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Current forecasts, given certain fundraising assum-

ptions, for future MMV Malaria Drug Research

and Development project spending are USD 15 to

18 million in 2003, rising to between USD 20 and

25 million for 2004, rising to USD 30 million per

year, as the developing portfolio necessitates, with

projects moving through clinical trials and on to

registration. 

These statements and forecast figures pertaining

to the future should be considered as management’s

best estimates based on information available at

the time of printing (March 2003).

Financial Tables

The detailed financial tables that follow - Balance

Sheet, Statement of Income & Expenditure, Cash

Flow and Notes - represent MMV in its third full

year of operation in which all the fundamental

compliance and financial components of the orga-

nization are now well established.

Financial Modelling

Financial modelling suggests that the gap between

estimated optimal future operation/project finan-

cing needs and donations received and pledged

for Medicines for Malaria has this type of scenario

(Figure 5).

On the other hand, our contracts with project

partners do include a 90-day cancellation clause,

which could be invoked in exceptional circum-

stances to maintain the financial health of the

organization if supplementary funds were not

forthcoming.

In 2001 Medicines for Malaria Venture was

granted multi-year pledges of funding for its

research & development portfolio, notably from

the Bill & Melinda Gates Foundation, the United

It can be seen that optimal portfolio expenditure will soon
outstrip income and accumulated reserves unless supplementary
multi-year funding becomes and remains available for the future. 

>

8,7 Mo

Cumulative Received / pledged

Cumulative Spend and projected

24,1 Mo

34,6 Mo

49,6 Mo

42,1 Mo

51,5 Mo

82,07 Mo

113,2 Mo

52,7 Mo

31,7 Mo

11,5 Mo

3,2 Mo

2000 2001 2002 2003 2004 2005

Kingdom Department for International Develop-

ment and the Swiss Agency for Development and

Cooperation.

In 2002 we made a concerted effort to maintain

and develop this type of relationship, matching

income to expenditure patterns. In this context,

we are pleased to announce a 5-year pledge from

The Wellcome Trust for a total of GBP 1.8 million

or the annual equivalent of around USD 520’000.

The Dutch Government also made a renewed

pledge for 2002 of USD 954’664, as did the World

Bank with a 2002 commitment of USD 500’000.

Thanks to the full involvement of MMV

management, board members and fundraising

process enhancement with an external consultant

during 2002, much time and effort was invested

in implementing an effective fundraising strategy

for MMV.
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Total Spending Forecast as at 31 December 2002
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2002 2001 2000
Notes USD USD USD

ASSETS

CURRENT ASSETS 2a/2b

CASH & CASH EQUIVALENTS
Cash 29 170 535
Cash in Banks 523 449 815 530 1 017 493
Short-term Deposits 11 550 460 11 584 765 5 891 716

CASH & CASH EQUIVALENTS 12 073 937 12 400 464 6 909 744

PREPAID & RECEIVABLES
Donations Receivable 3 954 664 1 000 000 0
Prepaid Expenses 0 0 27 166
Accounts Receivable 11 220 10 195 49 735
Recoverable Withholding Tax 73 799 143 588 9 239

PREPAID & OTHER RECEIVABLES 1 039 683 1 153 783 86 140

PREPAID R & D COMMITMENTS 0 0 59 000

Total CURRENT ASSETS 13 113 621 13 554 247 7 054 884

FIXED ASSETS

Guarantees 2d 40 313 34 030 38 956
Fixtures & Installations 2c 10 053 18 084 19 371
Office Furniture 60 909 75 221 82 849
Computers & Equipment 21 891 32 968 14 338

Total FIXED ASSETS 133 167 160 303 155 514

TOTAL ASSETS 6 13 246 788 13 714 550 7 210 398

LIABILITIES AND CAPITAL & RESERVES

CURRENT LIABILITIES

Accrued R & D Commitments 2e/4 0 0 419 948
Deferred Income 3 607 700 0 1 000 000
Other Creditors 77 193 51 103 151 194
Accrued Expenses 155 0 51 160

PROVISIONS
Short-term Provisions 2f 353 894 279 143 0
Unrealized Exchange Gain 2b 376 299 100 176 0

Total CURRENT LIABILITIES 1 415 241 430 422 1 622 302

CAPITAL & RESERVES

FOUNDATION CAPITAL 2g

Subscribed 4 000 000 4 000 000 4 000 000
Less unpaid capital (53 341)  (492 640)  (2 802 381) 

CAPITAL FUND 6 3 946 659 3 507 360 1 197 619

OPERATIONS RESERVE 2h 7 884 888 9 776 768 4 390 477

TOTAL LIABILITIES AND CAPITAL & RESERVES 13 246 788 13 714 550 7 210 398

MMV Balance Sheet to 31 December 2002

>

>
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2002 2001 2000
Notes USD USD USD

INCOME

DONATIONS RECEIVED 2a/3
Private Foundations 6 518 400 6 000 000 6 300 000
UN Agencies 500 000 4 250 000 500 000
Government Agencies 3 120 594 2 827 850 612 015
Corporates & Corporate Foundations 100 000 100 000 100 000

DONATIONS RECEIVED 3 10 238 994 13 177 850 7 512 015

Financial Income 183 561 371 441 76 162
Exchange Difference 2b 102 670 0 18 772
Other Income 61 567 10 385 0

Total INCOME 10 586 792 13 559 677 7 606 949

EXPENDITURE

RESEARCH & DEVELOPMENT EXPENDITURE
Project-Related Variable Expenditure e/4 10 278 427 6 633 542 2 241 373
Expert Scientific Advisory Council Expenses 5a 75 041 76 111 39 375

RESEARCH & DEVELOPMENT EXPENDITURE 10 353 468 6 709 653 2 280 748

FOUNDATION BOARD & STAKEHOLDER  EXPENSES 5a 70 866 39 228 30 934

GENERAL ADMINISTRATION EXPENSES
Staff-Related Benefits / Compensation 5b 1 092 702 823 418 117 598
Recruitment / Relocation 0 12 488 111 283
Office Rental 190 685 165 775 46 074
General Insurance 2 189 1 585 1 987
State Emoluments 182 1 024 0
Supplies 16 995 29 447 1 903
Telecom,Internet & Postal Charges 51 295 35 272 2 737
Travel Expenses 82 437 33 197 88 406
Fundraising 155 977 4 935 0
Professional & Legal Fees 24 502 92 849 48 628
Training, Education & Journals 40 685 57 891 20 063
I.T. Expenses 32 584 58 477 1 904
Web Site & Advertisements 36 195 43 252 0
Printing & Brochures 76 239 42 013 2 447
Public Relations 32 647 14 514 80 268
Communications Consultancy 11 771 60 519 380 430

FINANCIAL CHARGES
Bank Charges & Visa 2c 5 158 3 402 1 062
Exchange difference (loss) 15 126 0
Depreciation on Fixed Assets 48 664 45 081 0

GENERAL ADMINISTRATION EXPENSES 1 900 922 1 525 267 904 790

EXCEPTIONAL EXPENSE: 
Business Plan Update 250 000 0 0

TOTAL EXPENDITURE 12 575 256 8 274 147 3 216 472

ANCILLARY ACTIVITY INCOME 5c 96 584 100 761 0

(SHORTFALL) / SURPLUS (1 891 880)  5 386 290 4 390 477
TRANSFER (TO) / FROM OPERATIONS RESERVE 2h 1 891 880 (5 386 290)  (4 390 477)

RESULT 0 0 0

MMV Statement of Income & Expenditure to 31 December 2002

>

>
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2002 2001 2000

Notes USD USD USD

EXCESS OF (EXPENDITURE)/INCOME FOR THE PERIOD 2h (1 891 880) 5 386 290 4 390 477

Increase/(Decrease) in Provisions 350 873 379 319 0

Depreciation 48 664 45 081 0

OPERATING RESULT BEFORE WORKING CAPITAL CHANGES (1 492 343)  5 810 690 4 390 477

CASH FLOWS FROM OPERATING ACTIVITY

(Increase)/Decrease in Donations Receivable 3 45 336  (1 000 000)  0

(Increase)/Decrease in Prepaid Expenses 0  86 166  (86 166)

(Increase)/Decrease in Accounts Receivable (1 025)  39 540  (49 735)

(Increase)/Decrease in Recoverable Withholding Tax 69 789  (134 349)  (9 239)

Increase/(Decrease) in Accrued R & D Commitments 2e / 4 0  (419 948)  419 948

Increase/(Decrease) in Deferred Income 607 700  (1 000 000)  1 000 000

Increase/(Decrease) in Other Creditors 26 090  (100 091)  151 194

Increase/(Decrease) in Accrued Expenses 155  (51 160)  51 160

CASH FLOW RESULTING FROM OPERATING ACTIVITY 748 045 (2 579 842)  1 477 162

CASH FLOWS FROM INVESTMENT ACTIVITY

(Increase)/Decrease in Guarantees 2d (6 283)  4 927  (38 956)

(Increase)/Decrease in Fixtures and Installations 2c (1 517)  (7 754)  (19 371)

(Increase)/Decrease in Office Furniture (5 616)  (20 609)  (82 849)

(Increase)/Decrease in Computers and Equipment (8 111)  (26 432)  (14 338)

CASH FLOW RESULTING FROM INVESTMENT ACTIVITY (21 528)  (49 870)  (155 514) 

CASH FLOWS FROM FINANCIAL ACTIVITY

Foundation Capital: 2g/6

Payment received to Capital Fund 439 299 2 309 741 1 197 619

CASH FLOW RESULTING FROM FINANCIAL ACTIVITY 439 299 2 309 741 1 197 619

NET VARIATION OF PETTY CASH, CASH & BANK DEPOSITS (326 527) 5 490 720 6 909 744

Cash & cash equivalents at beginning of period 12 400 464 6 909 744 0

Cash & cash equivalents at end of period 12 073 937 12 400 464 6 909 744

Variation (326 527)  5 490 720 6 909 744

MMV Statement of Cashflow to 31 December 2002
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f. Short-term provisions

These provisions represent estimated outstanding costs for

services such as telephone and electricity, certain performance-

related staff payments and for audit services.

g. Capital

The founding capital referenced in the statutes amounted to

USD 4’000’000 from WHO - Roll Back Malaria & UNDP/ World

Bank/WHO Special Programme for Research and Training in

Tropical Diseases (TDR). The TDR funds represent earmarked

funding from the UK Department for International

Development, the World Bank and the Netherlands Minister

for Development Cooperation prior to the foundation of MMV.

At 31 December 2001, the amount of USD 492’640 was still

to be transferred from the World Health Organization. At 31

December 2002, the capital fund showed an outstanding

balance of USD 53’341 (See also Note 6).

h. Operations reserve

This represents the excess of income over expenditure for the

period and accrued. This amount is ascribed to the Operations

Reserve utilized for future operation and project funding costs

by MMV as its rapidly evolving research and development

project pipeline dictates. In 2002 an amount of USD 1’891’880

was drawn on to balance the exercise, and principally served

to cover the constantly increasing rise of investment by MMV

in scientific research and development.

Donations received at bank in addition to Foundation

Capital received 

(see also Note 6)

(1) A second amount of USD 607’700 for 2003 from SDC, received in

November 2002, was taken to Deferred Income.

(2) An additional amount of USD 954’664 for 2002 from the Netherlands

Minister for Development Cooperation was still to be transferred at

31 December 2002 through WHO - UNDP/ World Bank/WHO Special

Programme for Research and Training in Tropical Diseases (TDR). This

explains total Donations Received of USD 10’238’994 as taken to Income

& Expenditure.

Notes

a. Introduction

MMV MEDICINES FOR MALARIA VENTURE is a Swiss Foundation,

established as a not-for-profit legal entity, registered in Geneva

under statutes dated 15 November 1999. It is managed by a

foundation council, a chief executive officer and three senior

managers. 

With its head office in Geneva, the aim of MMV is to bring

public and private sector partners together to fund, and

provide managerial and logistical support for the discovery

and development of new medicines for the treatment and

prevention of malaria. The products should be affordable and

appropriate for use by populations in developing countries.

b. Accounting Standards

The accounting standards followed are those of the Swiss Code

of Obligations, articles 957 to 964.

Summary of significant accounting policies

a. Donations received

The donations received are recorded on an accrual basis.

b. Foreign exchange

The accounts are denominated in US dollars. Receipts and

expenditure in other currencies are recorded at an internal

annual average rate calculated on the weighted average of

opening balances in foreign currencies and the exchange deals

effected to obtain sufficient balances in the currencies con-

cerned. In 2002 the average rate for USD/CHF was 1.6455
and for GBP/USD 1.44. 
Year-end balances in other currencies are converted at the

prevailing rates of exchange at balance sheet date. The

accounting rate USD/CHF used at the 31 December 2002
balance sheet closing was 1.3859 and that for GBP/USD

1.6122. The resulting Exchange Difference was taken to

Provisions as an unrealized gain and any unrealized loss 

is taken to Income & Expenditure.

c. Fixed assets

Fixed assets are stated at cost less depreciation in three classes.

The foundation applies the straight-line method for the depre-

ciation of these assets, using rates of 20% p.a. for office

furniture and 33% p.a. for both fixtures and installations 

and computers and equipment.

Depreciation started only in the year 2001 with the effective

operation at the foundation’s final premises.

d. Guarantees

Guarantees concern office rental only and are recoverable 

on vacating the premises subject to the prevailing contracts.

e. Grants committed for projects

The grants allocated are recorded on a contract or letter 

of understanding basis, the expense being accounted for 

by MMV at the moment of allocation and initial payment. 

In the case of any portion remaining unpaid at the year-end,

it is included under current liabilities.

Financial Information
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Notes to financial statements for the year ending 31 December 2002

1

2

3

• Bill & Melinda Gates Foundation USD 5 000 000

• Rockefeller Foundation USD 1 000 000

• The Wellcome Trust USD 518 400

• Swiss Government (DEZA/SDC) USD 604 230

• U.K. Government (DFID) USD 1 561 700

• Dutch Government (NMDC) USD .............

• World Bank via Global Forum USD 500 000

• ExxonMobil USD 100 000

TOTAL RECEIVED AT BANK USD 9 284 330 (2)

(2)

(1) 
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b. Project-related variable expenditure

This represents the awards to the projects as specified

above, directly managed and supervised by MMV, and

also includes all legal advice/services for contract

negotiations (IPR), organization and travel for project

meetings/reviews, scientific personnel compensation

and various scientific project consultancies.

Expenses

38

Project-related variable expenditure

a. Grants committed* 

During 2002, the foundation awarded grants to the following projects :

4

Project grants

Project variable 
expenditure

Project-related variable 
expenditure

2002 2001 2000
USD USD USD

9 154 724 6 081 667 2 241 373

1 123 703 551 876 0

10 278 427 6 633 542 2 241 373

Award Paid Prepaid Accrued

Development Projects
CDA – chlorproguanil-dapsone-artesunate combination1 0 0 0 0
PA -    pyronaridine-artesunate combination2 1 193 659 1 193 659 0 0

Preclinical Projects
Artemisone  - semi-synthetic endoperoxide3 2 400 000 2 400 000 0 0
Quinoline – Improved 4-aminoquinoline4 131 253 131 253 0 0
Antifolate – Third generation antifolate5 0 0 0 0
IV ARTE - Intravenous artesunate6 857 500 857 500 0 0

Discovery Projects
LDH - Lactate dehydrogenase inhibition7 815 454 815 454 0 0
Falcipain - Cysteine protease inhibition8 1 035 890 1 035 890 0 0
OZ - Synthetic peroxide9 1 261 617 1 261 617 0 0
FAB - Fatty acid biosynthesis10 886 883 886 883 0 0
Pf-PFT - Protein farnesyltransferase inhibitors11 492 468 492 468 0 0

Exploratory Projects
DHFR - dihydrofolate reductase project12 80 000 80 000 0 0
DHOD - dihydroorotate dehydrogenase13 0 0 0 0
Haem Poly - haem polymerisation project14 0 0 0 0

TOTAL USD 9 154 724 9 154 724 0 0

>

>

>

>

Expenses

a. Governing Board and ESAC expenses represent travel

and a per-diem.

b. There was a stable number of ten full-time staff at

MMV over the 12-month period. 

c. Ancillary activity income refers to office space and

infrastructure sub-let income, which can be offset

against total rental, telecom and related operational

expenses.

Foundation Capital pending

Foundation Capital still to be subscribed at 31 December

2002 amounted to USD 53’341. 

During 2002 a final amount was transferred from

WHO/TDR of USD 439’299, and attributed directly to

MMV Foundation Capital. This figure represents the

difference between amounts paid in to WHO as

custodian by DFID and the World Bank during the start-

up phase of Medicines for Malaria Venture and effective

expenditure during that period from the books of

WHO/TDR for MMV activities.

*Grants committed mainly covered the effective period from June 2002 to June 2003 and include any Contract Research Organization expenditure to

individual projects.

1 GlaxoSmithKline UK/University of Liverpool UK/WHO/TDR

2 Shin Poong Pharmaceutical Co. Ltd., Seoul, Korea  /UNDP/World

Bank/WHO Special Program for Research & Training in Tropical

Diseases (TDR), World Health Organization, Geneva, Switzerland

3 Bayer A.G. Leverkusen, Germany/Hong Kong University of Science &

Technology, Hong Kong

4 GlaxoSmithKline UK/University of Liverpool UK

5 Walter Reed Army Institute for Research USA/Jacobus

Pharmaceuticals USA

6 Walter Reed Army Institute for Research USA

7 GlaxoSmithKline (Madrid, Spain)/University of Bristol, UK/London

School of Hygiene and Tropical Medicine, UK

8 University of California, San Francisco/ GlaxoSmithKline (Tres Cantos;

Madrid, Spain & Philadelphia)

9 F. Hoffmann–La Roche AG (Basel, Switzerland)/University of

Nebraska, USA/Swiss Tropical Institute, Basel, Switzerland/Monash

University, Melbourne, Australia

10 Texas A+M/Albert Einstein College of Medicine/Jacobus Pharma USA

11 University of Washington, Seattle/Yale University USA

12 Mahidol University, Bangkok, Thailand

13 University of Leeds, UK

14 University of California Berkeley, USA

5

6
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A nonprofit foundation

ICC Building
Route de Pré-Bois 20
Post Box 1826
CH-1215 Geneva 15
Switzerland

Telephone: +41 22 799 4060
Facsimile: +41 22 799 4061
E-mail: info@mmv.org
Website: www.mmv.org

Photograph Credits: WHO/TDR - Comstock - Thomas Henzinger - Alexander Barrymore • Concept and Graphic Design: ALIBI, www.alibi.ch • Photolithography: Scan Graphic, Geneva •
Printing: Weber SA, Bien • © 2003 Medicines for Malaria Venture. All rights are reserved by the Medicines for Malaria Venture. The document may be freely reviewed and abstracted, with the
usual acknowledgment of source, but not for sale or for use in conjunction with commercial purposes. Requests for permission to reproduce or translate the document, in part or in full, should
be addressed to the Administration of the Medicines for Malaria Venture where information on any translation or reprints is centralized.

•MP RAPPORT ANNUEL  23/04/03  16:30  Page 40


