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This Report covers the year 2000 during which MMV began the transition from its 

period of incubation in the WHO to an independent existence with its own premises and

management staff.

MMV was officially established in November 1999. Until then it had operated under the

wing of the UNDP/World Bank/WHO Special Programme for Research and Training in

Tropical Diseases (TDR).

The responsibility for managing MMV during its formative period was in the hands of 

a Strategic Planning Group, composed of individuals representative of all interested 

parties. This group can be credited with the establishment of what is arguably the first

true broad based public-private sector partnership in the area of pharmaceuticals.

Under the Chairmanship of Louis Currat (Swiss Agency for Development Cooperation and

later Global Forum for Health Research) the members of the Strategic Planning Group

were: Harvey Bale Jr. (International Federation of Pharmaceutical Manufacturers

Associations), Tim Evans (Rockefeller Foundation), Richard Feachem & Amy Batson

(World Bank), Tore Godal & Carlos Morel (WHO/TDR), Win Gutteridge (WHO/TDR), Bob

Howells (Wellcome Trust), Trevor Jones (Association of the British Pharmaceutical

Industry), Rob Ridley (Hoffmann-La Roche and later WHO/TDR), Simon Sargent (Glaxo

Wellcome), Marcel Tanner (Swiss Agency for Development and Cooperation).
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estimated 45.3 million healthy life-years annually

- that is wholly unacceptable, and only explicable

because of the close structural link between

malaria and poverty and, until recently, insuffi-

cient scientific research leads.  Having been with

us so long and now being largely restricted to

developing countries there is a degree of accept-

ance of the misery and economic blight it causes.

Looking at malaria related deaths alone, one

might ask if a ‘new’ disease that killed some 3000

children and pregnant women each day, and in

terms of geographical reach potentially affected

40% of the worlds population, would generate so

little global indignation?  This acquiescence, the

market failure and the resulting failure to invest in

innovation have also been further exacerbated by

the dramatic rise in the malaria parasite’s resis-

tance to existing first line drugs.

MMV’s founders representing both public and pri-

vate sectors concluded that something had to be

done to reverse this dismal scenario. Launched in

November 1999, it constitutes a pioneering and

fundamentally new approach to anti-malarial drug

discovery, an approach that aligns the relative

strengths, priorities and needs of the public and

private sectors together into a dynamic partner-

ship to manage malaria drug discovery for public

health as a global public good. Earlier, in 1998

the World Health Organisation, under the then

new leadership of Dr Gro Harlem Brundtland, had

The burden of avoidable disease in the lives of

people living in developing countries and particu-

larly the issue of affordable drug access is a topic

that has rightly attracted much attention.

Practical sustainable solutions that can help 

alleviate this burden, such as the Medicines for

Malaria Venture, are in contrast developing large-

ly outside of the public and media debate.

The environment leading to MMV’s foundation is

however well recognized. There have, for several

decades, been dramatic breakthroughs in medical

sciences that have the potential of diminishing

the impact of a wide variety of diseases and

increasing life expectancy. Realising this potential

has been largely restricted to those diseases

affecting the richer parts of the world that can pro-

vide financial returns to companies willing to take

on the substantial R&D costs associated with

translating potential into reality. These market

mechanisms work well and drive a healthy indus-

trial engagement in medical innovation - but they

leave many global health issues neglected - only

10% of healthcare R&D resources globally

address needs that constitute as much as 90% of

the global disease burden.

Malaria is by any measure a neglected disease.

Despite the common feeling in the developed

world that it is largely an ailment referred to in

history books, it in fact still wreaks a global toll of

human illness and death – the elimination of an
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The mission of MMV is to bring public, private and philanthropic sector 

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.



but will only remain so through phased and man-

aged replacement.

Secondly, a key element of the MMV concept has

been that the private sector, including in particu-

lar the pharmaceutical industry, would not only

engage in the endeavour but also would actively

support us if their legitimate commercial concerns

were respected. Ample evidence that this is

indeed the case can be seen in this report - many

of our projects utilise the skills and resources of

the sector.  Our founding premise is that all ele-

ments of society and of the global economy in fact

benefits from public–private partnerships for

health like MMV. Pharmaceutical industry leaders

who, like Sir Richard Sykes of GSK, have publicly

endorsed us represent a clearly growing trend. 

Last but not least the scientific opportunity for

genuinely innovative anti-malarial drug discovery

has never looked more promising.  Together with

the recent great increase in our knowledge of the

genome of Plasmodium falciparum there has

recently been a synergistic convergence of new

molecular and genomic information and novel

enabling drug-discovery technologies that, though

often developed for other reasons, benefits MMV

directly. From a purely technical perspective we

find ourselves in one of those exciting periods

where given adequate resources real therapeutic

advances are not only possible but probable. We

hope that when you read the Building the Pipeline

section of this report a sense of this excitement

can be seen through concrete examples.

Building our pipeline is of course our main chal-

lenge and given the inevitably long timelines

before new medicines can actually be registered

its robustness and scientific credibility will consti-

tute our main deliverable for several years to

come. Undoubtedly the process of building the

realigned its priorities with appeals for help from

the worst malaria effected territories through the

creation of the RBM (Roll Back Malaria) project, a

collaborative global partnership now including

MMV that has a common purpose of first halving

the malaria disease burden (by 2010) and then

progressively eliminating it. 

It is unfortunately true that any unbiased history

of the many and varied battles man has fought

against malaria will record several examples of un-

reached goals and victories being claimed prema-

turely. With this history of over-promise and under-

delivery we both admit to having examined the

credibility of the MMV concept carefully before

accepting a leadership role in it - a disparager

might well ask whether anything has really

changed. In our first annual report it would be

rash to claim too much – drug discovery, develop-

ment and registration is more of a marathon than

a sprint and by this metaphor we have hardly exit-

ed the stadium  - but it would be equally remiss

to neglect mentioning the many positive elements

that we believe have already begun to validate the

MMV concept.  

Firstly the soundness of the economic case for

drugs as a major malaria control measure has

recently been well documented by the Global

Forum for Health Research in its comprehensive

May 2000 publication ‘Economic Analysis of

Malaria Control in Sub-Saharan Africa’. Not only

can drugs be very effective, they remain the only

therapeutic as opposed to purely prophylactic

intervention possible. Current first line drugs are

unfortunately failing because of spreading resist-

ance as mentioned above, but where the malaria

parasite is still susceptible they constitute some

of humanity’s most remarkably cost-effective med-

icines. They truly represent a global public good
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vision in a sustainable manner. Although we have

sometimes been compared to a venture capital

fund whose return is in public health rather than

in financial assets, there is an important differ-

ence - we have no early exit strategy.

BRIDGET OGILVIE

Board Chairman

CHRISTOPHER C. HENTSCHEL

Chief Executive Officer

pipeline will also utilize most of our resources,

human, financial and organisational. These

resources are at the time of writing still modest

compared to almost any for profit organisation

charged with the task of building a pharmaceuti-

cal pipeline in a given therapeutic area – but we

have the undoubted advantage of enormous good-

will on our side and intend to make the case wide-

ly for further funding in the coming years.

The principal message of our first annual report 

is that considerable progress has been made in 

a relatively short period since our launch 

(November 1999) and the formal adoption of our

Business Plan (March 2000). During the first half

of 2000, the recruitment of one of us as MMV’s

Chief Executive Officer was completed and the

remaining core management team, comprising a

Chief Scientific Officer, a Chief Financial Officer

and a Human Resources and Administration

Manager followed. We have also recently added a

Delhi-based Director of International Operations to

our team. Further recruitment of professional sup-

port staff is actively being pursued. To enable this

expansion, as well as to create a dedicated infra-

structure, MMV moved from its original location

within WHO’s Tropical Disease Research (TDR)

wing to its own premises in Geneva in December

2000. We wish to acknowledge TDR’s crucial role

in our gestation and delivery, and the support that

many individual scientists and other professionals

have freely given to get us established. The part

played by our hard working Expert Scientific

Advisory Committee needs a special mention too –

they have helped by reviewing and ranking more

that 200 highly technical collaborative proposals

since our launch.

Our primary goal during the next five years, is to

create an organisation capable of delivering our
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Much of drug research and development is highly

technical and costly. In order to generate true

value and justify the expense, the technical work

must meet the needs of patients. Antimalarial

BUILDING THE MMV PIPELINE

Developing a Drug Research and Development Programme 

to meet Public Health Priorities
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drugs have to be efficacious, safe and affordable,

with simple dosing regimens appropriate for the

environments in which they are used and needed.

The specifications of the drugs and their process

Malaria transmission areas and reported P. falciparum drug resistance

The designations employed and the presentation of material on

this map do not imply the expression of any opinion whatsoever

on the part of the World Health Organisation concerning the

legal status of any country, territory, city or area or of its author-

ities, or concerning the delimitation of its frontiers or bound-

aries. Dotted lines represent approximate border lines for which

there may not yet be full agreement.

Malaria transmission areas

Chloroquine resistance

Sulfadoxine/pyrimethamine resistance

Multidrug resistance

© World Health Organisation 1998



MMV has recently identified two projects for fund-

ing that have the potential to bring forward afford-

able combinations that are easily administered 

as a single tablet. Project 1 is a combination 

of chlorproguanil, dapsone and artesunate in 

collaboration with Glaxo SmithKline and the

University of Liverpool. Project 2 is a combination

of pyronaridine and artesunate in collaboration

with Shin Poong Pharmaceutical Company in

Korea. Both projects will also involve close collab-

oration with the Tropical Diseases Research Unit

at the World Health Organisation (WHO/TDR).

Legal agreements for the projects have still to be

finalised but it is anticipated that both these new

MMV collaborations will be initiated later this

year. MMV remains open to developing other com-

binations.

In the medium to longer term MMV seeks to bring

forward new classes of drugs, both alone and in

combination, to meet the future challenges of

drug resistance and other areas of medical need.

The availability of the malaria genome, expected

to be finalised in 2001, will generate a fantastic

amount of valuable new information that will be 

a tremendous asset to this long-term goal. The 

figure below shows a diagrammatic representation

of manufacture should meet well-defined criteria

in order to ensure reproducible high quality man-

ufacture and minimise the risk of poor quality

(counterfeit) drugs.

MMV attends to these related issues by ensuring

that the profiles, or properties, of drugs in its Re-

search and Development portfolio meet public health

needs and that its drug development activities are

carried out to the highest regulatory standards.

There is an urgent need today to set in train a series

of drug discovery and development projects that

can overcome the rising tide of antimalarial drug

resistance. Resistance is now widespread against

many traditional first line antimalarial drugs such

as chloroquine and sulfadoxine-pyrimethamine 

(see map).  In Africa several countries are at the

stage where resistance has wiped out the effective-

ness of most affordable drugs. There is an urgent

need to bring forward new, effective substitutes.

• SCIENTIFIC OPPORTUNITY

MMV is developing a strategy that utilises existing

scientific opportunity to meet both short term and

long term drug development needs. 

In the short term great hope is attached to the

extended use of artemisinin derivatives, drugs

derived from a Chinese herb Artemisia annua.

However, these drugs have to be administered over

five to seven days when given alone. In poor 

countries, where cost of treatment is a major 

concern and healthcare infrastructure is poor, 

the full course is often not completed and

recrudescence of the disease occurs. To counter

this problem, and in an attempt to reduce the 

likelihood of drug resistance, some scientists 

have proposed that these drugs should be 

combined with other drugs for the treatment of

malaria. 
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Left: young artemisia annua plant, WHO/TDR/Benakis. 

Right: Chemical structure of artemisinin, a compound extract-

ed from the plant that can be further modified to generate

‘semi-synthetic’ antimalarials such as artesunate



of the first Plasmodium falciparum chromosome

to be fully sequenced as part of the international

malaria genome project, funded by the National

Institutes of Health, USA, the US Department of

Defence, the Burroughs-Wellcome Fund and the

Wellcome Trust. Each coloured bar represents a

gene, many of which still have unidentified func-

tions and could be potential drug targets.
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Diagram of P. falciparum chromosome 2. This figure is provided

courtesy of The Institute for Genomic Research (TIGR), 9712

Medical Center Dr., Rockville, MD 20850. The sequence was

determined by scientists at TIGR and the US Naval Medical

Research Center. The original published figure and the scientific

details of the research can be found in Malcolm J. Gardner, Herve

Tettelin, Daniel J. Carucci et al. Science. 282: 1126-1132

(1998). 
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Conversion of the biological information generated

by the Genome Project into effective new drugs

however is complex. It takes many man-years of

dedicated biology and, most importantly, medici-

nal chemistry to convert ideas and chemical ‘leads’

into drugs. The chemical compounds have to be

designed not only to inhibit the molecular target

against which they are directed, but to be stable,

to be non-toxic, to be absorbed into the blood

stream and to cross from the blood plasma into the

parasitised red blood cell. MMV focuses on 

the translation of basic scientific information into

useable products. This is also the area in which

industry has developed a huge expertise over the

last five decades. MMV will be able to deliver on its

ambitious goals because of its productive engage-

ment and partnership with industry.

In the sections that follow a brief outline of the

process by which MMV selects and engages 

in projects is provided, together with an overview of

its project portfolio. A detailed description of each

of the projects in which MMV is engaged from its

first round of project selection is also 

presented. MMV has recently undertaken a second

round of project selection and in March 2001

identified a number of new projects for funding,

subject to contractual negotiations. Some provi-

sional information is provided on these projects.

Fuller information will be provided in the coming

months in agreement with our project partners.
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- face to face presentation and review of each of the

short-listed proposals by the committee; 

- selection of projects and finalisation of project

plans under contracts that are compatible with

MMV’s mission of delivering antimalarial drugs for

use in developing countries.

Once a project is selected MMV initiates consulta-

tions to improve on the project proposal and help

define its goals and mode of operation. Once

under way MMV remains in regular contact with

the projects, provides support and monitors

progress, both through written reports and atten-

dance at team meetings. MMV’s ability to under-

take this process will be significantly enhanced

soon with a planned expansion of MMV’s scienti-

fic staff.

There remains a strong competitive element to the

process after selection. The project teams are

made aware at the outset that continued funding

is dependent on progress and on the project

remaining competitive with other projects that are

available for MMV funding. Regular face-to-face

review of major projects with the Expert Scientific

Advisory Committee is being implemented to facil-

itate this.

• PROJECT SELECTION AND REVIEW

maintaining a supportive and competitive process 

The Medicines for Malaria Venture has initiated a

novel and rigorous process of Project Selection

and Review.

The key component of this process is competition.

MMV seeks the best projects possible, both in

terms of science and in terms of the groups and

teams that can be assembled around the projects.

Our goal is to develop high-quality, affordable

drugs and we are open to projects from any source

to achieve this. We find that a strong competitive

process is best generated through an open call for

project proposals. 

To help identify the best projects and add value to

those projects, MMV has assembled an Expert

Scientific Advisory Committee (ESAC: see page

23 for details). Its members come from both

industry and academia and cover the full range 

of expertise required to assess projects in the

extremely complex process of drug research and

development. The committee chair is Dr. Simon

Campbell FRS, who was formerly head of global

drug discovery for Pfizer. 

There are several key elements in the process of

project selection:

- a request for an initial, short, letter of intent out-

lining the project proposal;

- widespread advertisements in leading scientific

journals;

- provision of information to project applicants

stressing MMV’s drug R&D requirements and

stressing its desired goal of end products that are

easily administered and affordable in developing

countries;

- a review by ESAC to short-list projects for a more

detailed proposal;



• PORTFOLIO BUILDING

report from 2000; prospects for 2001 and 

future challenges

Because MMV’s infrastructure was limited in its

first year of operation, its first call for proposals

focused on drug discovery, which is less manage-

ment intensive than drug development. This focus

was also an early test on the willingness of com-

panies to engage in projects for which the chances

of success and commercial return were more lim-

ited. Details of the projects selected for 2000,

from 101 original letters of interest, follow on sub-

sequent pages. They consisted of three major 

projects, that each contained a link with a major

pharmaceutical company, and three exploratory

projects based in academic laboratories. All of

these projects were initiated under agreements

that give MMV the rights to any compounds that

MMV’s project portfolio from 2000 with new projects selected

for initiation, subject to agreement, in 2001. The establish-

ment of several projects in, or close to, clinical development

could result in a registered product by the end of the decade.

Transition Phase 0 
Development

Semi-synthetic peroxide

Improved Quinoline

Improved antifolate combination

Intravenous artemisinin
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Exploratory
Projects
Dihydrofolate

Reductase

Dihydroorotate

Dehydrogenase

Heme

Polymerisation

Projects

from 2000

Projects

from 2001

under

discussion

Discovery lead
identification
Lactate

Dehydrogenase

inhibition

Fatty acid

Biosynthesis 

inhibition

Protein farnesyl

Transferase 

inhibition

Discovery lead
optimisation
Cysteine

Proteinase 

inhibition

Synthetic 

peroxide

Early Stage 
Development

Mid Stage
Development

Late Stage
Development

Chlorproguanil / Dapsone /

Artesunate Combination

Pyronaridine / 

Artesunase Combination

are selected for entry into development.  

With the establishment of its own office and 

several full time staff in 2001, MMV now has the

capability to take on management–intensive drug

development projects. For its second round of project

selection there were 87 letters of interest. The 

projects selected consist of two clinical develop-

ment projects, four projects at the interface

between discovery and development and two 

discovery projects. Funding for these projects is still

subject to final contractual agreement, but the

opportunity for MMV to impact on malaria in a major

way in the coming years is amply illustrated by the

figure below, which shows the planned transition

and growth of our project portfolio from 2000 to

2001. The scientific challenge for MMV in 2001 is

to move its existing projects from 2000 forward

toward development and to rapidly finalise agree-

ments and initiate its recently selected projects. 

Other challenges also need to be addressed over

the coming years. Malaria chemotherapy is more

complex than the sole issue of combating resist-

ance, important though that is. The drugs MMV

helps develop must also address other medical

needs. 



These include:

- medicines and appropriate formulations for paedi-

atric use;

- medicines that are safe for use in pregnancy, includ-

ing intermittent use to prevent serious malaria infec-

tion in pregnancy and thus enhance the health of

the newborn;

- medicines that are appropriate for use in complex

emergency situations such as refugee camps, where

healthcare infrastructure is minimal and where

extremely short course treatments are required;

- medicines that address needs of severe (comatose)

malaria patients;

- medicines that address the needs resulting from

Plasmodium vivax infection and infection from other

species of malaria in addition to Plasmodium falci-

parum;

- medicines that are also appropriate for chemopro-

phylactic use.

Regular consultations, particularly through the Roll

Back Malaria Partnership, will ensure that the drugs

that it helps develop continue to be directed towards

meeting priority medical needs. 

MMV has set itself the goal of meeting these chal-

lenges, with a pipeline capable of generating one

new antimalarial drug every five years. This is a tall

order, particularly given the technical constraints

imposed on the cost and price of drugs and the 

likelihood that new drugs are likely to consist of

combinations of chemical compounds rather than

single compounds. MMV will need to apply its

resources selectively to a pipeline of projects, span-

ning drug discovery and development, in order to

translate the scientific opportunities that result from

basic research funding into a regular supply of new

medicines that can be utilised to treat patients.

A pipeline of projects is needed to guarantee new products. The

arrow represents the need for continuous input and effort to feed

the pipeline
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Project description provided by Prof. Jon Elman

Heme polymerization represents one of the most

important targets for therapeutic intervention in

malaria. The malaria parasite must degrade red

blood cell hemoglobin to obtain nutrients. Heme

is a toxic by-product of this process that is

sequestered into an inert polymeric substance

called hemozoin (see figure). Drugs thought to

inhibit heme polymerisation include the struc-

turally similar quinoline antimalarial compounds,

quinine, chloroquine and mefloquine. However,

resistance has developed against these com-

pounds. This project therefore seeks to develop a

novel class of heme polymerisation inhibitors that

lack the quinoline structure, overcoming resist-

ance limitations.  

The class of compounds being investigated is

inexpensive and is effective against multi-drug

resistant Plasmodium falciparum strains in cell

culture. The team is working to evaluate and

improve the metabolic properties, bioavailability

properties and the toxicity profile of the most

promising compounds. In addition to funding

MMV has provided guidance on metabolism and

toxicity studies and, through contacts with a major

pharmaceutical company, has facilitated some

more advanced animal testing free of charge.  

The short-term milestone for the project is to syn-

thesise compounds that are efficacious in animal

models of malaria as well as in culture. This could

then justify a major investment of resources for

medicinal chemistry optimisation of the com-

pounds.

• MMV PROJECTS

The projects presented here are divided into

three sections:

· Exploratory projects from 2000

· Full Drug Discovery Projects from 2000

· Overview of Projects under discussion 

for funding in 2001

• EXPLORATORY PROJECTS FROM 2000nci-

ple Institution:University of vjvhk h

Title:

Heme polymerisation inhibition

Principal Investigator: 

Prof. Jon Ellman

Partner Institution: 

University of California Berkeley, USA

Funds allocated in year1: 

$100,000

MMV gratefully recognises that the partner institution has 

contributed to the project through writing off overheadcosts 

and through the provision of other services and gifts in kind.
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Title:

Dihydroorotate dehydrogenase inhibition

Principal Investigator:

Dr. Glen McConkey

Partner Institution: 

University of Leeds, U.K.

Funds allocated in year1: 

$100,000

MMV gratefully recognises that the partner institution has 

contributed to the project through writing off overhead costs

and through the provision of other services and gifts in kind.

Project description provided by Dr. Glen McConkey

This project targets the inhibition of dihydrooro-

tate dehydrogenase, an enzyme that has been

shown by the project team to be essential for

malaria parasite growth. It is a key enzyme

required to synthesise pyrimidine nucleic acids,

basic building blocks for DNA, the genetic materi-

al of cells that are required for growth and repli-

cation (see figure).  

A great deal of effort has been directed toward

genetically engineering bacteria to produce large

amounts of the malarial enzyme to facilitate fur-

ther investigation. This has now been achieved

and large scale screening of compounds is possi-

ble. Early studies have demonstrated that some

compounds selectively inhibit the malarial enzyme

over the human enzyme. Studies are also under

way to crystallise the enzyme to better assist in

drug design.  In parallel, novel chemistry is being

developed by Dr. A. Boa at the University of Hull,

U.K. to improve on the opportunities available to

synthesise better inhibitors. 

The short-term milestone for the project is to syn-

thesise compounds that inhibit the malarial

enzyme over the human enzyme and demonstrate

good activity against malaria parasites both in cul-

ture and in animal models of malaria. This could

then justify a major investment of resources for

medicinal chemistry optimisation of the com-

pounds.
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Title: 

Dihydrofolate reductase inhibition

Principal Investigator:

Prof.Yongyuth Yuthavong

Partner Institution: 

National Science and Technology Development

Agency, Bangkok,Thailand

Funds allocated in year1: 

$50,000

MMV gratefully recognises that the partner institution has 

contributed to the project through writing off overhead costs

and through the provision of other services and gifts in kind.

Project description provided by 

Prof. Yongyuth Yuthavong

The number of effective antimalarial drugs

belonging to the antifolate class is dwindling due

to the rapid emergence of resistance.  Resistance

of the malarial parasites against antifolates occurs

through mutations of the target enzyme, malarial

dihydrofolate reductase (DHFR), which is a part of

the bifunctional enzyme dihydrofolate reductase -

thymidylate synthase (DHFR-TS). Improvement in

our understanding of the mechanisms of resist-

ance coupled with developments in medicinal

chemistry has made it possible to design and syn-

thesize compounds that inhibit the mutant

enzymes.  

Our laboratory has developed the ability to con-

struct, clone and express synthetic genes for

DHFR from both sensitive and drug-resistant

malaria parasites, including a highly resistant

tetravalent mutant. This facilitates the rapid

screening and evaluation of new compounds for

potential activity against drug resistant

Plasmodium falciparum malaria. We also under-

take molecular modelling studies to inform ration-
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al drug design. For example, we have shown that

for a mutant DHFR enzyme in which alanine at

position 16 is changed to valine, there is a steric

clash between one of the two methyl groups of the

drug cycloguanil and the side chain of the mutant

amino acid. This is a major cause for cycloguanil

resistance (see figure).  New compounds were

designed to avoid this steric clash and shown to

be highly effective inhibitors against malaria par-

asites harbouring the mutant enzyme.  

A frequently asked question is whether the para-

site might continue to add mutations to increase

its resistance even against new drugs. This may be

so, but we believe there is a limit beyond which an

enzyme cannot mutate without losing its activity.

It is therefore a matter of finding that limit and

designing suitable drugs that would corner the

parasite in the mutation game, making it more dif-

ficult for the parasite to develop resistance.

A model of cycloguanil binding to Plasmodium falciparum dihy-

drofolate reductase shows proximity between one of the two

cycloguanil methyl groups and the side chain of residue 16.



at one hundred times the rate of that in uninfect-

ed red blood cells. The last enzyme of the gly-

colytic pathway, lactate dehydrogenase (LDH), is

responsible for the regeneration of an important

molecule called NADH. Without sufficient NADH

the malaria parasite cannot generate ATP, the mol-

ecule responsible for energy storage in the cell,

and this leads to cell death. 

Specific inhibitors of malarial LDH are therefore

potentially powerful antimalarials with a different

mode of action, and hence no cross-resistance, to

existing drugs.  Humans also have a LDH enzyme

that plays an important role in human metabo-

lism. However, when the Bristol group determined

the crystal structure of malarial LDH it became

apparent that the shape of the malarial enzyme

active site was significantly different from its

human counterpart.  This raised the possibility

that very specific inhibitors could be designed

that can bind to the malarial enzyme, but not the

human enzyme, leading to a drug with no adverse

side effects on human metabolism. The goal of

the Bristol/LSHTM/GSK consortium is to discover

a drug that acts on malarial LDH and is cheap,

fast-acting and orally bioavailable. 

• Full Drug Discovery Projects from 2000

Title:

Lactate dehydrogenase inhibition

Principal Investigators:

Dr. Leo Brady

Dr. Simon Croft

Dr. Frederico Gómes de las Heras

Partner Institutions: 

Bristol University, U.K.

London School of Hygiene and Tropical 

Medicine, U.K.

Glaxo SmithKline (formerly GlaxoWellcome)

Madrid

Funds allocated in year1: 

$880,000

MMV gratefully recognises that all partner institutions have

contributed to the project through writing off overhead costs

and through the provision of other services and gifts in kind.

Project description provided 

by Dr. Gus Cameron, Bristol University

Emerging resistance to the most commonly used

antimalarials necessitates the development of new

drugs that target novel metabolic pathways. The

newly-established Bristol/LSHTM/GSK consortium

aims to target the glycolytic pathway of

Plasmodium falciparum in the design and discov-

ery of novel anti-malarials.  The erythrocytic stage

of the malaria parasite exists in anaerobic sur-

roundings as the oxygen present within the red

blood cell is effectively ‘locked’ up by hemoglobin.

Consequently, malaria parasites are forced to rely

upon a process called glycolysis for energy gener-

ation.  The importance of this process is high-

lighted by the fact that glucose consumption 

within parasitised cells has been shown to occur
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Crystal Structure of Plasmodium falciparum Lactate Dehydro-

genase.



in Madrid; a protein crystallographer, a modeller

and an enzymologist in Bristol, and three biolo-

gists for testing compounds against malaria in 

culture and in rodent models at the LSHTM. 

Co-ordination between the three sites is crucial,

and facilitated by a project manager, Dr Gus

Cameron, based in Bristol. 

In the short term the consortium plans to establish

structure-activity profiles for classes of molecules

selected from the screening programme that have

good activity against malarial LDH but are inactive

against human LDH.  Within two years it aims to

identify at least two promising lead compounds

worthy of further optimisation towards identification

of a candidate for clinical trials.  MMV has the

rights to any compounds that are selected for entry

into development.

Robotic Equipment for automated measurement of Lactate

Dehydrogenase. Using fully automated systems, the team based

at GlaxoSmithKline can analyse hundreds of thousands of com-

pounds to identify those that may form the basis for effective

antimalarials.

The consortium combines a complementary range

of expertise across three different sites. High

throughput screening is provided by GSK, and has

already identified several new classes of com-

pounds that preferentially inhibit the malarial

enzyme.  These initial hits are being developed in

several ways.  The Bristol team, under the direc-

tion of Dr Leo Brady, is using protein crystallogra-

phy to visualise the interactions of these com-

pounds with malarial LDH.  Examination of the

molecular details of inhibitory complexes, togeth-

er with enzymatic analyses, allows rational modifi-

cation of preliminary hits to improve their effica-

cy.  With this knowledge synthetic chemists at

GSK Madrid, lead by Dr Frederico Gómez de las

Heras, can use both directed chemical synthesis

and combinatorial chemistry methods to expand

the repertoire of inhibitors. 

Potent molecules are then fed back in for structural

analysis, and tested for both in vitro and in vivo 

parasiticidal activity by the third team within 

the consortium, based at the London School of

Hygiene and Tropical Medicine and headed by Dr.

Simon Croft. Here the activity of compounds 

is measured against both normal and chloroquine

resistant strains of Plasmodium falciparum, as well

as against rodent models of malaria.  This powerful

complementation of synthetic chemistry with struc-

tural, enzymatic and biological analysis provides 

an accelerated route to the improvement of ‘hits’

emerging from the high throughput screening 

programme. 

In addition to biological efficacy, other properties

of compounds such as chemical tractability,

potential for oral administration and expense 

of synthesis are also assessed and optimised.

MMV funding has enabled the appointment 

of synthetic chemists that are housed at GSK 
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UCSF and GSK scientists have established a col-

laboration to exploit the therapeutic potential of

falcipain inhibitors. The collaboration is built on

UCSF discoveries that establish a critical role for

a specific malarial cysteine protease called falci-

pain 2. Broad-spectrum inhibitors of this enzyme

class have demonstrated antimalarial activity

against malaria parasites in culture and in animal

models. GSK scientists have been working

towards a new treatment for other human disease

indications based on the development of selective

inhibitors of a structurally and mechanistically

related protease. It has now been shown that the

specificity of the GSK protease inhibitors can 

be redirected toward the parasite enzyme by

medicinal chemistry structural modification.

Further optimisation of inhibitors with improved

selectivity, potency and pharmacokinetic proper-

ties could lead to a new therapeutic approach for

malaria.

Title:

Cysteine protease inhibition

Principal Investigators:

Dr. Philip Rosenthal

Dr. Daniel Veber

Partner Institutions: 

University of California San Francisco, U.S.A

Glaxo SmithKline (formerly SmithKline Beecham) 

Philadelphia

Funds allocated in year1: 

$1,800,000

MMV gratefully recognises that all partner institutions have 

contributed to the project through writing off overhead costs

and through the provision of other services and gifts in kind.

Project description provided 

by Dr. Philip Rosenthal, UCSF

Malaria parasites reside within red blood cells dur-

ing the portion of their life cycle that is responsi-

ble for clinical malaria. While inhabiting red cells,

the parasites take up and degrade human hemo-

globin as a key source of amino acids. A number

of proteases participate in hemoglobin degrada-

tion, including cysteine-class proteases known as

falcipains. Inhibitors of cysteine proteases block

hemoglobin degradation causing the accumula-

tion of undegraded hemoglobin in the parasite

food vacuole and this results in parasite death

(see figure). 
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Figure. Morphological abnormalities are caused by cysteine 

proteinase inhibitors. Electron micrograph 1 shows a malaria 

parasitised red blood cell before treatment with cysteine 

proteinase inhibitors. Electron micrographs 2 and 3 show para-

sitised red blood cells after treatment with cysteine proteinase

inhibitors. The letters signify: A, the food vacuole; B, the malaria

parasite; C, the erythrocyte cytosol in which the parasite resides.

Note that after treatment the food vacuole becomes swollen and

stains as darkly as erythrocyte cytosol due to the inhibition of

hemoglobin degradation. This leads to cell death. 



tion of potent inhibitors with favorable pharmaco-

kinetic properties for proof of concept studies in

rodents, and crystallization of lead inhibitors

bound to falcipains. Milestones for Year 3 are

completion of proof of concept studies in rodents

and the identification of compounds with favor-

able pharmacokinetic parameters in rats and mon-

keys for full safety assessment. Year 4-5 mile-

stones are to choose compounds for initial evalu-

ation in humans, to scale-up synthesis for monkey

studies, and to develop the scale-up chemistry

necessary for human trials. It is difficult to predict

when a new antimalarial may be developed by our

approach, but it is anticipated that promising

compounds will be available for human testing

within 5 years. An ideal compound arising from

this project will be an orally active drug that,

either alone or in combination with another drug,

will provide rapid and effective therapy for acute

malaria. MMV has the rights to any compounds

that are selected for entry into development.

The partnership evolved from scientific correspon-

dence between chemists at GSK and parasitolo-

gists at UCSF who shared an interest in the phar-

macological inhibition of cysteine proteases. The

partnership will function as follows. Chemists and

biochemists at GSK, under the direction of Dr.

Daniel Veber, will design and synthesize new cys-

teine protease inhibitors, screen the activity of

these compounds against parasite proteases, syn-

thesize adequate quantities of lead compounds for

large-scale testing, and redesign and synthesize

newer compounds based on information gathered

from prior experiments. The parasitology group at

UCSF, under the direction of Dr. Philip Rosenthal,

will continue to characterize the biochemical

properties and biological roles of the falcipains

and will screen the antimalarial activities of cys-

teine protease inhibitors supplied by GSK. Assays

for activity will include biochemical assessment of

inhibition of enzyme activity, studies of the effects

of inhibitors on the development and metabolism

of cultured malaria parasites, and, for a select set

of compounds, testing of the efficacy of candidate

inhibitors against animal models of malaria. A

pharmacokinetics group at UCSF, under the direc-

tion of Dr. Leslie Benet, will extensively evaluate

the pharmacokinetic properties of candidate anti-

malarials and feed this information back to the

chemists based at GSK. 

Milestones for Year 1 are the expression, purifica-

tion, and characterization of falcipains and their

appropriate analogs from rodent malaria parasites.

Screening of falcipain inhibitors will be undertak-

en against recombinant enzyme and cultured par-

asites, and pharmokinetic studies in rodents will

also be initiated. Year 2 milestones are continued

inhibitor optimization and synthesis, screening of

selected inhibitors in rodent models, identifica-
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al peroxides interact with heme in the parasite food

vacuole to produce free radicals leading to alkyla-

tion of key parasite proteins resulting in parasite

death.  Although the clinically useful semisynthetic

artemisinin derivatives are rapid acting and potent

antimalarial drugs, they have very short half-lives

and must be administered over a period of 5-7

days, leading to noncompliance and recrudescence.

Though many synthetic antimalarial 1,2,4-trioxanes

have been prepared, a need exists to identify new

peroxide antimalarial agents, especially those

which are patentable, easily synthesized, inexpen-

sive, orally active, devoid of neurotoxicity, and with

half-lives sufficient to allow curative doses to be

administered over 1-3 days. 

The peroxide compounds from this programme are

synthesized by a novel one step chemical reaction

that is easy to scale up.  Some have already been

prepared in 10 gram quantities.  Most of the target

peroxides are achiral, an important consideration

with respect to the final costs of compound pro-

duction and stand up well to subsequent synthetic

transformations and functional group manipula-

Title:

Synthetic peroxide

Principal Investigators:

Prof. Jonathan Vennerstrom

Dr. Reto Brun

Prof. Bill Charman

Dr. Hugues Matile

Partner Institutions: 

University of Nebraska, U.S.A

Swiss Tropical Institute, Basel, Switzerland

Monash University, Australia

F. Hoffmann – La Roche, Basel, Switzerland

Funds allocated in year1: 

$1,100,000

MMV gratefully recognises that all partner institutions have 

contributed to the project through writing off overhead costs

and through the provision of other services and gifts in kind.

Project description provided by Prof. Jonathan

Vennerstrom, University of Nebraska.

The objective of this project is to identify an oral-

ly 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.  The suitability of the com-

pounds for non-oral formulations and their 

potential for prophylactic use will be important

secondary, but not essential, criteria.  Our aim is

to generate sufficient data within two to three

years to allow for selection of a candidate 

compound to enter development. 

The apparent association between the peroxide

functional group and antimalarial activity is 

exemplified by artemisinin, which contains a

unique 1,2,4-trioxane heterocycle pharmacophore.

It is believed that artemisinin and other antimalari-
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Demonstration of enhanced, longer lasting  efficacy of a project
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0 2 4 6 8 10 12 14 16 18 20 22 24

Time post-infection (days)

50

100

150

200

250

300

350

400 control
artesunate 100mg/kg p.o.
drug development candidate 
100mg/kg p.o.

Percentage of parasitized RBC
(Day 0 figure arbitrarily taken as 100%)



N. Charman and Dr. Kaylene Raynes (Monash

University) undertake key pharmacokinetic and

metabolism studies to support lead optimization

and selection of drug candidates.  The strength 

of this project is based upon individual expertise

of the four partners and a strong relationship that

already exists at the scientific level. 

It is worthwhile to note that in 1997, the main

part of the former Roche antimalarial drug-

screening unit was transferred to the Swiss

Tropical Institute under the able direction of 

Dr. Hugues Matile. Although Roche is not directly

involved in its own malaria research, Roche gives

its ‘good will support’ for collaborative antimalari-

al projects.  Roche is prepared to allow Dr. Matile

to contribute to the project and to allow access 

to its compound database as appropriate.  Early

stage, exploratory toxicology studies will be con-

ducted under the supervision of Dr. Heinrich

Urwyler at Roche. MMV has the rights to any 

compounds that are selected for entry into devel-

opment.

tions. Molecular modeling experiments are provid-

ing insights into the pharmacophore and the inter-

action of energy-minimized peroxides with heme,

the putative antimalarial peroxide receptor. 

At this point, we have already identified several

peroxides with activity against Plasmodium falci-

parum in culture, and Plasmodium berghei in

rodent models of malaria that are superior to any

of the semisynthetic artemisinins. The principal

criterion for compound selection in follow-up

experiments is oral activity, duration of action, and

appropriate metabolic and pharmacokinetic pro-

files. Preliminary data suggest that the current

series could deliver compounds with half-lives sig-

nificantly greater than the current semi-synthetic

artemisinin derivatives.

The project places a major emphasis on integrat-

ed physicochemical profiling and pharmacokinet-

ic / metabolic screening to provide feedback for

efficient peroxide structure optimization and to

enable confident prediction of the likely viability

of such compounds for further development. This

data provides valuable insights and facilitates the

design and evaluation of early stage exploratory

toxicicology studies. In short, these experiments

will supplement the developing structure-activity-

relationship (SAR) with structure-developability-

relationship (SDR) data. 

This project leader is Prof. Jonathan 

L. Vennerstrom (University of Nebraska Medical

Center) in concert with a senior postdoctoral

chemist, Dr. Yuxiang Dong.  Key team members

include Drs. Hugues Matile (F. Hoffmann-La

Roche) and Bernard Scorneaux, Reto Brun (Swiss

Tropical Institute) who oversee the antimalarial

screening component in concert with Mr. Jacques

Chollet, who was previously chief technician 

in the malaria group at Roche.  Prof. William 
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Projects at interface between Discovery 

and Development:

· Development of a semi-synthetic endoperoxide 

Lead Applicant:

Dr. Burkhard Fugman (Bayer AG) 

Principal Investigator:

Prof. Richard Haynes 

(Hong Kong University of Science 

and Technology)

· Development of third generation 

antifolate malarial drug combinations

Lead Applicant:

Dr. Wil Milhous (WRAIR – US Army)

Principal Investigators:

Dr. Bill Ellis (WRAIR – US Army),

Dr. David Jacobus (Jacobus Pharmaceuticals)

· Development of a novel 

and superior 4-aminoquinoline 

Lead Applicant:

Prof. Steve Ward (University of Liverpool)

Principal Investigators:

Prof. Kevin Park (University of Liverpool)

Dr. John Horton (Glaxo SmithKline)

· Development of intravenous 

artemisinin (artelinate) for severe malaria

Lead Applicant:

Dr. Colin Ohrt (WRAIR – US Army),

Principal Investigators: 

Dr. Josh Berman (WRAIR – US Army)

Dr. La Ree Tracy (WRAIR – US Army)

• OVERVIEW OF PROJECTS UNDER 

DISCUSSION FOR FUNDING IN 2001

The projects listed below were selected with the

assistance of the MMV Expert Scientific Advisory

Committee in March 2001.

Discovery Projects:

· Drug discovery focused on Plasmodium 

falciparum fatty acid biosynthesis

Lead Applicant:

Prof. Jim Sacchettini (Texas A&M University),

Principal Investigators:

Dr. David Fiddock 

(Albert Einstein College of Medicine)

Prof. Bill Jacobs 

(Albert Einstein College of Medicine) 

Dr. David Jacobus (Jacobus Pharmaceuticals) 

· Plasmodium falciparum Protein Farnesy

ltransferase Inhibitors as Drugs Against Malaria

Lead Applicant:

Prof. Wes Van Voorhis 

(University of Washington, Seattle) 

Principal Investigators:

Prof. Michael Gelb 

(University of Washington, Seattle)

Prof. Andy Hamilton (Yale University)

Dr. Patricia Weber 

(Schering Plough Research Institute)
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Development Projects

· Development of chlorproguanil-

dapsone-artesunat combination

Lead Applicant:

Mr. Martin Bates (GlaxoSmithKline)

Principal Investigators:

Prof. Peter Winstanley (University of Liverpool)

Dr. John Horton (GlaxoSmithKline)

· Development of pyronaridine-

artesunate combination

Lead Applicant:

Dr. Tom Kanyok (WHO/TDR)

Principal Investigator:

Dr. Chang Sik Shin 

(Shin Poong Pharmaceuticals)
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• MEMBERS OF THE BOARD -

MEDICINES FOR MALARIA VENTURE

Chair

Dame Bridget Ogilvie, University College London,

United Kingdom

Members of the Board

Dr Enriqueta Bond, President, Burroughs

Wellcome Fund, USA

Mr Louis Currat, Executive Secretary, Global

Forum for Health Research, Switzerland

Dr Winston E. Gutteridge, Chief, Product

Research and Development, World Health

Organisation, Switzerland

Prof. Trevor Jones, Director-General, 

The Association of British Pharmaceutical

Industries, United Kingdom

Dr Graham Mitchell, Foursight Associates 

Pty Ltd, Australia

Dr David Nabarro, Executive Director, 

Director General’s Office, World Health

Organisation, Switzerland

Prof. Francis Nkrumah, Director, Noguchi

Memorial Institute for Medical Research,

University of Ghana, Ghana

Prof. Leon E. Rosenberg, Department of

Molecular Biology, Princeton University, USA
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• FUNDING AND SUPPORT ORGANISATIONS

Medicines for Malaria Venture has received

funding and support from the following

organisations:

Bill and Melinda Gates Foundation

ExxonMobil Corporation

Global Forum for Health Research

International Federation of Pharmaceutical

Manufacturers Associations

Netherlands Minister for Development

Cooperation

Rockefeller Foundation

Swiss Agency for Development and Cooperation

United Kingdom Department for International

Development

World Bank

World Health Organisation

Roll Back Malaria

TDR



Dr. Yves Ribeill, Chemist, with experience 

of malaria through earlier work as Head 

of Antiinfective Chemistry Research with 

Rhône-Poulenc Rorer France, now President and

CEO, Scynexis Chemistry and Automation Inc,

USA. 

Dr. David Roos, Professor of Biology and Director,

University of Pennsylvania Genomics Institute.

Expertise in the cell biology of apicomplexan pa-

rasites and joint coordinator of the Plasmodium

genome database, USA. 

Dr. Dennis Schmatz, Biologist with expertise 

in parasitology, including malaria, Executive

Director, Human and Animal Infectious Disease

Research, Merck Research Laboratories, USA. 

Dr. Thomas E. Wellems, Biologist with 

expertise in cell and molecular biology of malaria

and mechanisms of drug resistance, National

Institutes of Health, USA. 

Dr. David Wesche, Clinical Pharmacologist, 

with expertise in malaria from previous position

with Walter Reed Army Institute of Research, 

currently with Pfizer Global Research and

Development - Ann Arbor, USA.

• MMV EXPERT SCIENTIFIC ADVISORY

COMMITTEE 2000 / 2001

Chairperson

Dr. Simon Campbell, FRS, Chemist, ex-head 

of Worldwide Drug Discovery and Drug Discovery

and Development, Europe, Pfizer.

Members

Dr. Tanjore Balganesh, Biologist with specialist

expertise in infectious diseases, Head of

Research and Development, Astra-Zeneca, India.

Dr. Simon Efange, Chemist, Professor of 

Medicinal Chemistry, University of Minnesota 

and University of Buea, Cameroon.

Dr. Alan Hudson, Chemist, ex Head of 

Cancer Research (UK),  Wellcome plc, with 

additional expertise in parasitology and malaria 

chemotherapy, United Kingdom.

Prof. Gilbert Kokwaro, Pharmacologist with

expertise in malaria, University of Nairobi,

Kenya.

Prof. Sornchai Looareesuwan, Clinician with 

experience in malaria, Dean of Faculty of Tropical

Medicine, University of Mahidol, Thailand.
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Dr Robert Ridley

Chief Scientific Officer

A malaria research specialist with over 15 years

research management experience in both the pu-

blic and private sectors. Formerly a Vice Director

of Infectious Disease Drug Discovery for a large

pharmaceutical company. Until recently he was

Manager of Drug Discovery Research and Malaria

Disease Research Coordinator in a Special

Programme for Training and Research in Tropical

Diseases at the WHO.

• THE MMV MANAGEMENT TEAM*

Dr Christopher Hentschel

Chief Executive Officer

A bio-pharmaceutical executive with more than 

20 years international R&D and technology trans-

fer management experience in both private and

public sectors.  Serves as a non-executive director

of a number of biotechnology companies, as an

advisor of  a European Venture Capital Fund and

as a Senior Research Fellow of the Wharton

Business School’s Emerging Technology Program.
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The MMV Management Team: from left to right, 

Chris Hentschel, Rob Ridley, Susana Esparza (front), 

Erin Kimaoui, Peter Potter-Lesage, Tony Murdoch, 

Diana Cotran. Not in photo, V.P. Venugopal and John Sudduth.* as of May 2001
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Peter Potter-Lesage

Chief Financial Officer

A seasoned banking executive, formerly responsi-

ble for relations with  international organisations

and institutions at a major Swiss bank. Conside-

rable experience of the ‘not for profit’ finance 

sector particularly in the areas of treasury, foreign

exchange and cash management operations. 

Diana Cotran

Human Resources and Administration

Manager

Brings to MMV her knowledge of the multina-

tional corporate sector and specific experience of

cross-cultural relations and management. MBA

with emphasis on human resources.

V.P. Venugopal

Director, International Operations

Formerly an executive director and board member

of a major Indian pharmaceutical company. In a

consulting capacity, advises MMV on the basis of

his intimate knowledge of the pharmaceutical

industry in developing countries

Tony Murdoch

Communications Advisor

Manages various projects designed to build the

profile of MMV among key target audiences.

Experience with both civil society and corporate

sectors.

Erin Kimaoui

Personal Assistant to the Management Team

Brings to MMV her experience at the World

Economic Forum in supporting the execution of

complex multipartner projects.

Susana Esparza

Communications Trainee

A recent graduate in Business Administration and

Computer Science from Webster University in

Geneva, helped to set up office systems during the

first six months of 2001.

John Sudduth

IT Consultant

Responsible for the implementation and develop-

ment of MMV’s IT infrastructure.

As this Report goes into production, MMV is com-

plementing its management team with the recruit-

ment of three Scientific Project Officers and a

Web and Publications Editor.

Note: In the year 2000, the MMV Management Team was

composed of Chris Hentschel, Mumbi Mugo and Diana

Cotran with support from Rob Ridley.
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• CONTRIBUTORS TO MMV 

IN 1999 AND 2000

During its formative months MMV was located

within the premises of WHO/TDR. This arrange-

ment made for low overhead and other operational

costs. Support provided by WHO employees on an

official and voluntary basis is recorded below.

The MMV team originally consisted of Dr Robert

Ridley as Acting CEO, in a part-time capacity from

early 1999 to early 2000, with the full-time sup-

port of one additional person. At first this was Dr

Mary Ellen Kitler, Executive Officer, who helped

devise early strategy and assisted with the first

call for letters of interest. Later in 1999, Ms

Mumbi Wa Mugo, Technical Advisor, provided the

full-time support and worked closely with the

Board and founding partners. She left MMV in

early 2001 to pursue further education and other

professional interests in the USA.

Mary Ellen and Mumbi are both recognized as hav-

ing played an important part in the establishment

of MMV.

The active engagement of two Board Members

based in Geneva, namely Win Gutteridge and

Louis Currat was also critically important during

this period.
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With this very small team it was necessary to

entrust several functions to external professional

service providers, who offered their services at

preferential rates to further our mission. MMV

gratefully records the following contributions.

The Boston Consulting Group for the MMV

Business Plan

Cameron McKenna, London for legal support

particularly in the area of project agreements

Reverb of Los Angeles for organising the logo

design competition and assisting with early visu-

als and documentation

Constellartis independent consultants,

Geneva for the Communication Plan

The following individuals who are not employees

of MMV also contributed significantly to activities

that lead to its establishment:

From the WHO:

Christopher Powell, Gilles Reboux 

Andrew J. Crump, Catherine S. Needham

Gregory A. Hartl, Jon Liden

Rosa I. Otero Vallejos 

Rosemarie Kilchenmann

Socorro Alias, Richard Pink

From IFPMA:

Jean-François Gaulis

From the Swiss Agency for Development

and Cooperation:

Dominique Crott



realistic fixed USD/CHF budget rate for the year.

The budget and formal accounts are denominated

in US dollars.

This implies a sophisticated treasury management

and accounting approach, matching inflows to

outflows by currency and taking timely multi-cur-

rency investment and foreign exchange decisions. 

The MMV Financial Regulations, Accounting

Manual, and Investment Guidelines are in prepa-

ration. Internal procedures and controls are being

optimised and a new multi-currency, multi-lingual

accounting system will be operational by the end

of the second quarter 2001.  The on-line link with

our bank already in use will be extended to

include an electronic payment facility at that

time.

The philosophy underlying MMV financial man-

agement is that of prudent, conservative control,

including appropriate return on interim treasury

investments, coupled with the use of the latest IT

solutions for bank information, transfers and

accounting requirements.  

Current forecasts, given certain fundraising

assumptions, for future MMV Malaria Drug

Research and Development project funding are

USD 10 million in 2001, rising to at least USD 15

million for 2002.

Established as a not for profit Swiss Foundation

under statutes dated 15th November 1999, MMV

began its operations with an acting CEO and with

administrative support initially provided by

WHO/TDR. 

MMV as an organisation is exempt from cantonal

and federal taxes and is the equivalent of an

exempt organisation within the meaning of

Section 501(c)(3) of the United States Internal

Revenue Code.

Given the ‘start-up’ nature of the organisation,

bookkeeping was handled in-house, whereas 

it was decided to assign formal accounting to 

a certified accountant firm. The selection of

PricewaterhouseCoopers Ltd. as external interna-

tional auditors completed the necessary compli-

ance arrangements.

A global banking relationship was created with 

a major Swiss bank for current accounts and 

cash-management facilities in multiple curren-

cies.

• The financial year 

ahead to December 2001

MMV operates in a complex multi-currency envi-

ronment, in Geneva, Switzerland. The bulk of

donations is generally received in US dollars

although other currencies are also involved.

Outflows for projects are in USD as per the various

agreements signed with our collaborating organi-

sations. Other expenses, however, will normally 

be in Swiss Francs.  The resulting exposure or ex-

change risk is hedged at budget time to provide a
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General Administration

Expenses here reflect the local conditions for rent-

ing office accommodation, obtaining competitive

quotes for furniture, computers or telecom,

obtaining work permits and the costs related to

recruitment and relocation of staff. Also included

under this heading is the consultancy fee for 

support in the elaboration of the MMV strategic

business plan (note 5c).

• Conclusion

The detailed financial tables that follow – Balance

Sheet, Statement of Income & Expenditure – rep-

resent MMV in its first year of operation where all

the various basic financial components of the

organisation have been established step by step to

create a prudent, transparent financial manage-

ment framework at the service of its major goal:

the discovery and development of new medicines

for the treatment and prevention of malaria. 

• The first financial year 

to 31st December 2000

The year was characterised by a number of excep-

tional factors. The initial capital was promised,

considerable donations were received, staff were

recruited, the business plan was activated and,

most important of all in this first year, Malaria

Drug Research & Development Projects were

funded to the tune of USD 2'241'373 (note 4).

Founding Capital

The stipulated founding capital of USD 4 million

was paid in to the World Health Organisation. At

31st December 2000, USD 1'197'619 had been

received by MMV, leaving USD 2'802'381 to be

transferred (note 2f & 6).

Donations

Donations received at bank amounted to

USD 8'512'015, including one in the final quar-

ter of USD 5'000'000 from the Bill & Melinda

Gates Foundation with a total five-year pledge of

the same amount annually (note 3).

Staff

By year-end the senior management team had

been recruited, consisting of a Chief Executive

Officer, Chief Scientific Officer, Chief Finance

Officer and a Human Resources & General

Administration Manager. Staff-related expenses

were low, however, due to administrative and 

management support from WHO/TDR and the fact

that staff effectively took up their posts towards

the latter part of the year 2000 or even after 

year-end (note 5b).
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Medicines for Malaria Venture MMV, Geneva

Balance Sheet as at 31 December 2000

31.12.2000

ASSETS

Notes USD

Current Assets 2a / 2b

Cash & cash equivalents 6,909,744

Accounts receivable 58,974

Prepaid expenses 27,166

Prepaid R&D commitments 59,000

Fixed Assets 2c 116,558

Guarantees 2d 38,956

TOTAL ASSETS 6 7,210,398

LIABILITIES AND CAPITAL RESERVES

Current Liabilities

Accrued R&D commitments 2e / 4 419,948

Deferred Income 3 1,000,000

Other creditors 151,194

Accrued expenses 51,160

1,622,302

Capital & Reserves

Foundation capital 2f

- subscribed 4,000,000

- less unpaid capital -2,802,381 1,197,619

Operations reserve 2g 4’390,477

TOTAL LIABILITIES 7,210,398
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Medicines for Malaria Venture MMV, Geneva

Income and Expenditure

Statement of Operations for the first period from 15 November 1999 to 31 December 2000

Period from Nov 15, 1999 - Dec. 31, 2000

INCOME Notes USD

Donations received 2a / 3 7’512,015

Bank interest 76,162

Exchange difference 2b 18,772

TOTAL INCOME 7,606,949

EXPENDITURE

R&D expenditure (projects) 2e / 4 2,241,373

Governing Board expenses 5a 30,934

Expert Scientific Advisory Committee expenses 5a 39,375

70,309

General administration expenses:

- Operational & travel expenses 5b 88,406

- Staff-related benefits/compensation 5b 117,598

- Recruitment and relocation charges 111,283

- Other personnel expenses 20,063

- Advertisements, public relation and promotion expenses 80,268

- Rent 46,074

- Legal, accounting and audit fees 48,628

- Consultancy fees 5c 380,430

- Supplies 1,903

- Printing 2,447

- Telecom and postage 2,737

- Internet and computer software 1,904

- Other administrative expenses 1,987

- Bank charges 1,062

904,790

TOTAL EXPENSES 3’216,472

Transfer to operations reserve 2g 4,390,477

Result of operations 0
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Exchange Difference (gain) was a factor of the

favourable rates received during the year.

c) Fixed assets

Fixed assets are stated at cost less depreciation.

The foundation applies the straight-line method

for the depreciation of these assets, using rates

between 20% to 33%.

Depreciation starts in the year 2001 with the

effective operation at the foundation's final pre-

mises.

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

basis. The unpaid portion at the year end is

included under current liabilities. 

f) Capital

The founding capital referenced in the statutes

amounted to USD 4 million from WHO-Roll Back

Malaria & UNDP/World Bank/WHO Special

Program for Research & Training in Tropical

Diseases (TDR). The TDR funds represent ear-

marked funding from the U.K. Department for

International Development and the World Bank

prior to the foundation of MMV. At 31st December

1. General

MMV MEDICINES FOR MALARIA VENTURE is a

Swiss Foundation, established as a non profit

legal entity registered in Geneva under statutes

dated 15 November 1999.

It is managed by a foundation council, a chief

executive officer and 3 senior managers. 

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

to bring public and private sector partners togeth-

er 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.

2. Summary of significant accounting policies

a) Grants received

The grants received are recorded on a 'cash' basis.

b) Foreign exchange

The accounts are denominated in US dollars.

Receipts and expenditure in other currencies are

recorded at accounting rates of exchange which

approximate actual rates in effect when incurred.

Year-end balances in other currencies are conver-

ted at the prevailing rates of exchange at balance

sheet date.

The accounting rate USD/CHF used at the 31

December 2000 closing is: 1.69. The resulting
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2000 the capital amount of USD 2'802'381 was

still to be transferred from the World Health

Organisation.

g) Future Operations reserve

This represents the excess of income over expen-

diture for the first period less the foundation cap-

ital effectively transferred. This amount has been

transferred to an Operations reserve which will be

utilised for future operation and funding costs by

MMV.  USD 5'000'000 of this amount represents

a donation from the Bill and Melinda Gates

Foundation received in the final quarter of the

year. 

3. Grants received at bank in addition to 

founding capital received (see also Note 6)

During the first period of accounting, the following

grants have been received of which *USD 1 mil-

lion has been taken to deferred income as it

relates to the financial year 2001:

Rockefeller Foundation *USD 2'300'000

World Bank via Global Forum USD 500'000

Deza/SDC (Swiss Government) USD 612'015

Bill & Melinda Gates Foundation USD 5'000'000

Exxon Mobil USD 100'000

Total received at bank USD 8'512'015
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Exploratory Project 990050 100'000 50'000 0 50'000

Dihydrotate dehydrogenase inhibition U. Leeds8

Exploratory Project 990099 50'000 25'000 0 25'000

Dihydrofolate reductase inhibition U. Mahidol10

Total USD 2'241’373 1'880'425 59’000 419'948

1 Glaxo Smith Kline (Madrid, Spain)

2 University of Bristol, UK

3 London School of Hygiene and Tropical Medicine, UK

4 F. Hoffmann–La Roche AG (Basel, Switzerland)

5 University of Nebraska, USA

6 Swiss Tropical Institute, Basel, Switzerland

7 Monash University, Melbourne, Australia

8 University of Berkeley California, USA

9 Leeds University, UK

10 Mahidol University, Bangkok, Thailand

4. Grants committed

During the first period of accounting, the foundation has awarded grants to the following projects:

Project Partners Award Paid Prepayment Accrued

MAJOR DISCOVERY PROJECTS

Drug Discovery Project 990006 881'373 636'425 0 244'948

Lactate dehydrogenase inhibition GSK
1

U. Bristol2

LSHTM3

Drug Discovery Project 990086 1'110,000 1'169'000 59’000 0

Synthetic endoperoxide Roche4

U. Nebraska5

STI6

U. Monash7

EXPLORATORY PROJECTS

Exploratory Project 990016 100'00 0 0 100'000

Heme polymerisation inhibition U. Berkeley8
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5. Expenses

a) Governing Board and ESAC expenses represent

travel and a per-diem.

b) Operational expenses and staff–related compensa-

tion/ benefits are subsidised during this start-up

period due to administrative and management

support from WHO/TDR, the Board and the incom-

ing management.

c) Consultancy Fees include earmarked Rockefeller

Foundation support for the engagement of the

Boston Consulting Group to assist in the prepara-

tion of a detailed business plan.

6. Donations pending

Donations still pending at December 31, 2000 to

be transferred from the books of World Health

Organisation, including the remaining founding

capital, originate from the following agencies:

- UK Department for 

International Development (DFID)

- Netherlands Minister 

for Development Co-operation

- World Bank

- WHO/Roll Back Malaria
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Bill and Melinda Gates Foundation

Exxonmobil Corporation

Global Forum For Health Research

International Federation of Parmaceutical

Manufacturers Associations

Netherlands Minister for 

Development Cooperation

Rockefeller Foundation

Swiss Agency for Development 

and Cooperation

United Kingdom Department 

for International Development

World Bank

World Health Organization

Roll Back Malaria

TDR

Medicines for Malaria Venture 

has received funding and support from 

the following organisations:



Cover illustration
Crystal Structure of Plasmodium falciparum lactate dehydrogenase, an enzyme that is being 
investigated as a potential drug target (see project description on page 14). The picture shows the enzyme
(green) complexed to an inhibitor molecule (red). NADH, a molecule involved in the enzyme’s catalytic 
reaction is also shown (blue).

MMV logotype
The MMV logotype was designed by Rick Vermeulen of Rotterdam in The Netherlands, 
winner of a worldwide design competition held in 1999.
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