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• 1 death every 30 seconds
• 1 million new cases every day
• 12 billion US dollars lost in GDP every year

• 21 projects in the portfolio
• 39 academic and industry partners
• 97 million US dollars committed by donors

Curing Malaria Together
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Medicines for Malaria Venture
has received funding and support
from the following organizations:

• 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 Organization

• Roll Back Malaria

• UNDP/World Bank/WHO Special Programme for Research

and Training in Tropical Diseases (TDR)

• The Wellcome Trust
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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, developing and delivering new

affordable antimalarials through effective public-private partnerships.

Le Baobab est le symbole 
de presque tous les pays
africains.

Anciennement les gens 
se regroupaient sous 
son ombre afin de prendre
les décisions importantes
pour le village.
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2003 was a transforming year for MMV.

We consolidated and systematized many

of our research and development operations

and received substantial funding to allow

us to maintain and accelerate the momentum

of our R&D portfolio. We therefore enter 2004

with a strong sense of achievement and direction.

Support from our current stakeholders has

helped our efforts to further broaden our base

of financial donor organizations.

We (MMV) are particularly delighted to be able

to welcome amongst them USAID, the world’s

largest bilateral development agency and 

BHP Billiton, the world’s largest diversified

resources company. Their commitments 

to the fight against malaria are already well

established.

In addition to new funding,

new multi-country global

health initiatives, particularly

the recently established

European and Developing

Countries Clinical Trials

Partnership (EDCTP), are likely

to be synergistic with and

capable of facilitating many 

of MMV’s programmes. 

The new funding in particular has allowed

us to release brakes applied earlier to some

projects in the portfolio and to significantly

accelerate others. The portfolio as a whole

is therefore tracking well ahead of our original

business plan projections and it now seems

likely that it will deliver important new drugs

well before 2010. Of course the usual caveats

apply, particularly the requirement that the

portfolio continues to be adequately funded

Joint Statement by the Chair of the Board and the Chief Executive Officer
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through the more costly and critically important

clinical development phases. The inherent risks

in these phases also need to be well understood,

but that said, few who examine the R&D progress

reported in these pages should doubt that

MMV’s vision is moving steadily closer to reality.

In our 2002 statement we noted that the first

major revision of our business plan was being

undertaken. The 2003 update has now been

adopted after extensive consultation with

stakeholders. The update was in fact prompted

in large part by the realisation that we were

now much closer to new drug registrations than

when the original plan was written in 1999.

We realised that the plan needed to become

much more explicit on success scenarios and

on the “delivery” component of our tag line

“discover, develop, deliver”. The result of the

analysis and subsequent consultation with

stakeholders was quite clear.  1 Joint Statement by the Chair of the Board
and the Chief Executive Officer
Our vision is a world in which affordable drugs will help eliminate

the devastating effects of malaria and help protect children,

pregnant women and vulnerable workers of developing countries.
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Ms Anna Wang joined our Geneva staff towards

the end of the year to manage these activities.

Dr. Simon Campbell FRS stepped down from

his role as Chair of our Expert Scientific Advisory

Committee (ESAC), a role he had volunteered

for in 1999. Few would normally volunteer

for such a role since it is both scientifically

complex and surprisingly arduous. Reviewing

hundreds of multifaceted proposals and

monitoring the scientific progress of portfolio

projects is not easy at the best of times,

particularly when this has to be fitted into

an already hectic schedule. MMV wishes

to extend its sincere thanks to Simon for his

service and dedication to the task. 

To find a worthy successor was never going

to be easy. Luckily for us the renewal provisions

of MMV’s statutes allowed us to ask a fellow

Board member, Prof. Winston Gutteridge,

a malariologist with vast experience in

Joint Statement by the Chair of the Board and the Chief Executive Officer
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antimalarial drug R&D and one of MMV’s

founders, to take on the role. Win has agreed,

and as provided by our statutes to prevent

conflicts of interest, has stepped down from

the Board. At the time of writing Win has

already successfully chaired his first ESAC

meeting.

Finally we are very conscious that the end

of 2004 will bring an important milestone

for the organization, its fifth anniversary.

This is a time when scrutiny of our remaining

challenges as well as our achievements

is bound to be heightened. We are confident

that our stakeholders and the broad public

will continue to support MMV in light of our

accomplishments. We are well aware that having

a noble cause does not sustain an organization;

we must earn the faith of the public with the

delivery of an important global “public good”

within the next five years.

To quote from the updated plan’s executive

summary:

“MMV recognises that its core drug discovery

and development activities provide an

indispensable but not sufficient involvement

to achieve its real goal - making drugs available

and affordable to people in endemic countries.

For the complete value proposition to work,

MMV must be involved in key interfacing

activities with other global players both

upstream and downstream of its core activities.

Another important element of these interfacing

activities is MMV’s engagement with developing

country partners at many levels of the

organization. This engagement starts with board

membership, scientific advisory participation,

and extends operationally to partnerships

for clinical trials, regulatory and manufacturing

issues.”

Medicines for Malaria Venture - Annual Report 2003

These concepts are not simply aspirations

but represent significant additions to our core

operations that are in fact already being

implemented. For example, MMV’s Board

has been strengthened in terms of insights

and direction from a malaria-endemic country

by the recent addition of Mozambique’s former

Prime Minister and new High Representative

of EDCTP, Dr. Pascoal Mocumbi. Similarly,

Dr. Jack Chow, WHO’s Assistant Director-

General for HIV/AIDS, TB & Malaria who

has also recently joined the Board, will

strengthen the alignment of our activities

with those of the WHO.

In line with the plan we have also increased

our capacity to communicate and advocate

externally about the global problem malaria

represents and why research-led innovation

is a key part of the solution.

Dame Bridget Ogilvie

Chair

Dr Christopher Hentschel

Chief Executive Officer

Malaria endemic areas

shown on a Peter’s

equal area projection 

of the globe
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Nowadays, artemisinin derivatives are used to

treat malarial parasites that have become resistant

to other antimalarials, and are often used in

partnership with antimalarials that have different

modes of action. As a class,the artemisinins work

very quickly to relieve symptoms and clear malaria

parasites and they cause far fewer known side

effects than does quinine.  

We have learnt from history that two highly

effective antimalarials were independently

discovered even without knowing the causes

of malaria. So why do we need new antimalarial

drugs, including those derived by more “rational”

approaches, when nature has already done so

well for us? We desperately need new and better

antimalarials because the killer malaria parasite,

Plasmodium falciparum, has become resistant

to almost all the antimalarials that came after

quinine and artemisinins. Drugs like chloroquine

and its relatives, or the conventional anti-folates,

are almost useless in most parts of the world.  

Do we have an ideal antimalarial in the

artemisinins already? It would probably be

expecting too much of this natural product,

or even the first generation semi-synthetic

derivatives to have perfect properties.

For instance, most artemisinins cannot be used

in intravenous formulations due to solubility

problems, some do not have extended stability

under field conditions, they are still too

expensive, the elimination half-time of the major

active metabolite (dihydroartemisinin) of most

artemisinins is less than an hour, there are risks

of feto-toxicity in animal models and current

compounds are decomposed in vitro by Fe2+. 

So how can we improve some or all of these

properties? A major advance has recently come

from our understanding of the mechanism

of action of artemisinins. These drugs were

thought to act mainly by inhibiting haem

formation in the parasite’s food vacuole.

Now they have been shown to be specific

and potent inhibitors of a calcium pump

Developments in Antimalarial Treatment

of the malarial parasite. This finding ties

together a large number of observations and

hypotheses about how artemisinins might work,

and gives these ideas a fresh angle for further

study. Knowing the target for artemisinins also

means that we can rapidly move from empirical

observations on newer compounds to more

rational design of derivatives.  It allows chemists

to interact with biochemists and biologists,

to rapidly exploit this new knowledge in

understanding structure and function. It also

points to where we should be looking to

anticipate resistance to this class of antimalarial.

Indeed, we are in the unique position of being

able to anticipate resistance by screening target

sequences in parasites from otherwise highly

multidrug resistant areas, even before any

resistance to artemisinins has emerged. This

is in contrast to other classes of antimalarials,

where understanding of resistance mechanisms

has had to follow long after resistance became

obvious in parasites. 

The central importance of the calcium pump for

the survival of malarial parasites also suggests

that it is a viable target for the development of new

antimalarial drugs  unrelated to artemisinins. The

comparative biochemistry of this calcium pump in

different species of parasite against which

artemisinins act, will also be fascinating. Insights

from these types of studies may also help with

understanding of synthetic endoperoxides, some

of which  are already being developed. An example

is the purely synthetic peroxide compound being

developed by MMV and its partners. 

This compound promises lower cost of goods,

superior activity and pharmacology over

artemisinins. In addition to improved artemisinins,

synthetic peroxides and improvement in

existing agents, new insight from malarial 

and human genomics is facilitating a non-

serendipitous strategy to developing new

antimalarial drugs. There is so much in the

MMV portfolio that relates to these  advances

in antimalarial treatment.

The future looks good!

2 Developments in Antimalarial
Treatment
By Sanjeev Krishna

Professor of Molecular Parasitology & Medicine 

St George’s Hospital Medical School, United Kingdom

Folklore gave us the only two antimalarials (quinine and artemisinin)

that we still use to treat severe malaria. Bark extracts from cinchona

trees growing in Peru cured fevers and were discovered more than

350 years ago, well before the parasite causing malaria was seen

for the first time. Quinine itself was first identified approximately

180 years ago. Similarly, extracts of sweet wormwood were also used

to treat fevers in China for several centuries before investigators

at the Pharmaceutical Institute of the Academy of Traditional Chinese

Medicine in Beijing first demonstrated their antimalarial activity

in 1971, then identified the active chemical (artemisinin) a year later

and finally solved artemsinin’s structure in 1977.  
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INTRODUCTION

During this year, MMV has made significant

progress towards realising the goal of producing

one new antimalarial drug by 2010. The portfolio

has grown from 15 projects in 2002 to 21 projects

at the end of 2003.

Perhaps more important than

the total number of projects

is the level of genuine

innovation - MMV now has eight

completely new therapeutic

targets represented within

its pipeline.

The clinical development projects are gaining

momentum. Two of the five projects are already

in clinical trials with the possibility of moving

into Phase III clinical trials by the end of 2004,

while the OZ project (Project of The Year 2001)

has moved from discovery into the preclinical

phase. In addition, MMV has taken up seven

new projects from the Third Call for Proposals.

Our one real disappointment was having to drop

the Third Generation Antifolate Project from

the portfolio. 

The MMV portfolio has now reached its optimal

size of 20 to 25 projects, based on the present

business plan. Pharmaceutical companies

manage their portfolios by selecting projects

likely to maximize the benefit to the company.

They do this by spreading their risk across

projects, which vary from those already in

clinical trials (lower risk) to those still in

the exploratory stages (higher risk) but with

the potential for scoring the home run. In the

portfolios they have corporate “favourites”.

These are usually more advanced projects,

ones that appear to be moving rapidly and

where the benefit appears to be high.

MMV’s Project Portfolio

3 MMV’s Project Portfolio

Such projects tend to get increased resources

to help them progress faster than other projects.

This is also true at MMV. We have four accelerated

projects, which we are pushing harder and faster

in order to get them to the finish line sooner.

Three of the accelerated projects are in clinical

development and one is in the discovery phase.

There are also 17 core projects which help

balance the portfolio and provide the depth 

that is crucial to ensuring that MMV’s long-term

goals are being fulfilled. The portfolio

is illustrated overleaf.

While innovation is paramount, this does not

simply mean new drugs. MMV is also collaborating

with Novartis on a product extension project -

a paediatric formulation of artemether and

lumefantrine (Coartem®). Coartem® tablets are

on the WHO Model List of Essential Medicines

and are the only artemesinin combination

therapy (ACT) presently available which meets

the highest international drug registration

standards. Paediatric Coartem® will be a better

tolerated dosage form for small children who

are unable to take tablets, and could be used

as a first-line treatment for infants suffering

from acute, uncomplicated Plasmodium

falciparum malaria. Novartis and MMV hope

to launch this new formulation by 2007, well

ahead of the original goal. 

International AgencyClinical trial sites (under review)National Research InstitutesPharmaceutical partners

MMV's Research & Development partners

Universities / Institutes

Paratek

Jacobus GSK

Howard Hughes M. I.

BMS
University of Liverpool

University of Iowa

Immtech

University of Washington
WHO/TDR

WRAIR

University of Nebraska

University of California

Bayer

Novartis

Swiss Tropical Institute

GSK

RocheUniversity of Mississippi

Texas A&M

Tulane University

Georgia State University Albert Einstein C. M.

University of North Carolina

University of Maryland

Ranbaxy

Holleykin

Monash University

National Science & Technology D. A.

Shin Pong

Guangzhou University T. C. M.

Hong Kong University S. T.

AFRIMS

Mahidol University
University of Oxford / Welcome Trust

Gadjah Mada University

Yale University
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Project Leader: Peter Winstanley, University of Liverpool, UK
Partners: GlaxoSmithKline, UK / UNDP / World Bank /
WHO Special Programme for Research and Training in
Tropical Disease (TDR), Switzerland

Project Leader: Ian Hassan
Partner: Novartis Pharma, Basel, Switzerland

Project Leader: James Allen, Immtech International, USA
Partners: University of North Carolina, USA 

Project Leaders: Burkhard Fugmann, René Raemsch,
Bayer AG, Germany
Partners: Hong Kong University of Science & Technology,
Hong Kong / Australian Army Malaria Institute, Australia /
London School of Hygiene & Tropical Medicine, UK

Project Leader: Larry Fleckenstein, University of Iowa, USA
Partners: Shin Poong Pharmaceuticals, Seoul, Korea /
UNDP / World Bank / WHO Special Programme for
Research & Training in Tropical Diseases (TDR), Switzerland

Project Leader: Peter J. Weina, Walter Reed Army Institute
for Research (WRAIR), USA
Partners: Armed Forces Institute for Medical Sciences
(AFRIMS)

Project Leader: Jonathan Vennerstrom, University of
Nebraska, USA
Partners: Swiss Tropical Institute, Switzerland / Monash
University, Australia / F. Hoffman-La Roche, Switzerland /
Ranbaxy Laboratories, India

Project Leader: Steve Ward, University of Liverpool, UK 
Partners: GlaxoSmithKline, UK

Project Leader: Li Guoqiao, Guangzhou University of
Traditional Chinese Medicine, China
Partners: Chongqing Holley Holdings and Holleykin
Pharmaceutical Company, China / Sigma-Tau Industrie
Farmaceutiche Riunite, Italy / Oxford University, UK /
Mahidol University, Bangkok, Thailand

Project Leader: Larry Walker, University of Mississippi, USA
Partner & Co-Sponsors: Tulane University, USA / National
Institute of Health, USA

Chlorproguanil-dapsone
(LapdapTM) Artesunate (CDA)
mmv00/1003

Artemether-lumefantrine
(Paediatric Coartem®)
mmv03/3001

DB289
mmv02/1001

Artemisone  
(semi-synthetic
endoperoxide)
mmv00/1007

Pyronaridine-artesunate 
mmv00/1010

Intravenous artesunate
mmv00/1013

Synthetic peroxide
(OZ 277/RBx 11160)
mmv99/0086

Isoquine (superior 4-
aminoquinoline)
mmv00/1018

Dihydroartemisinin-
piperaquine (Artekin®)
mmv02/1020

8-aminoquinoline
mmv02/1022

D

D

D

D

D

D

D

D

D

D

Contact at MMV: 
J Carl Craft
craftjc@mmv.org

Contact at MMV: 
David Ubben
ubbend@mmv.org

Contact at MMV: 
Lise Riopel
riopell@mmv.org

Contact at MMV: 
David Ubben
ubbend@mmv.org

Contact at MMV: 
Lise Riopel
riopell@mmv.org

Contact at MMV: 
David Ubben
ubbend@mmv.org

Contact at MMV: 
J Carl Craft
craftjc@mmv.org

Contact at MMV: 
David Ubben
ubbend@mmv.org

Contact at MMV: 
David Ubben
ubbend@mmv.org

Contact at MMV: 
Lise Riopel
riopell@mmv.org

DEVELOPMENT PROJECTS

MMV’s Project Portfolio

Project Leaders: Domingo Gargallo, Federico Gomez
de las Heras
Partner: GlaxoSmithKline, Tres Cantos, Spain

Project Leader: Richard R. Tidwell, University of North
Carolina, USA
Partners: Georgia State University, USA / Swiss Tropical
Institute, Switzerland

Project Leader: Mark T. Hamann, University of Mississippi, USA
Partners: University of Maryland Biotechnology Institute, USA /
Gadjah Mada University, Indonesia

Project Leader: Michael Draper
Partner: Paratek Pharmaceuticals, USA

Project Leaders: Wesley Van Voorhis, Michael Gelb,
University of Washington, USA
Partners: Yale University, USA / Bristol-Myers Squibb, USA

Project Leader: Philip J. Rosenthal, University of California
San Francisco, USA
Partners: GlaxoSmithKline, Tres Cantos, Spain /
GlaxoSmithKline, USA

Project Leader: James Sacchettini, Texas A&M University, USA
Partners: Albert Einstein College of Medicine, USA /
Jacobus Pharmaceutical, USA / Howard Hughes Medical
Institute, USA

Project Leader: Yongyuth Yuthavong, BIOTEC, Thailand
Partners: London School of Hygiene & Tropical Medicine, UK /
Monash University, Australia

Project Leader: Gerd Pluschke, Swiss Tropical Institute,
Switzerland
Partners: F Hoffman-La Roche, Switzerland

Project Leaders: José F. García-Bustos, Federico Gomez
de las Heras
Partner: GlaxoSmithKline, Tres Cantos, Spain

Project Leaders: José F. García-Bustos, Federico Gomez
de las Heras
Partner: GlaxoSmithKline, Tres Cantos, Spain

Project Leader: Todd Shaerer, Walter Reed Army Institute
for Research, USA
Partners: Jacobus Pharmaceuticals, USA

4(1H)-pyridones
mmv02/0018

New Dicationic Molecules
mmv02/0042

Manzamine alkaloids
mmv02/1006

Novel Tetracyclines
mmv02/0013

Protein
farnesyltransferase
(Pf-PFT)
mmv00/0061

Falcipain
mmv99/0069

Fatty acid biosynthesis
(FAS II)
mmv00/0053

dihydrofolate reductase
(DHFR)
mmv99/0099

Glyceraldehyde
3-phosphate
dehydrogenase (GAPDH)
mmv02/1019

Peptide deformylase
(PDF)
mmv03/3002

Fatty acid biosynthesis
(Fab I)
mmv03/3003

Third generation
antifolate

D

D

D

D

D

D

D

D

D

D

D

D

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
Solomon Nwaka
nwakas@mmv.org

Contact at MMV: 
David Ubben
ubbend@mmv.org

DISCOVERY PROJECTS

PROJECTS TERMINATED

13
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DISCOVERY

PRECLINICAL

 DEVELOPMENT

CLINICAL

exploratory
1 Research Institute
2 Pharmaceutical 
   partners 

39 PARTNERS
MOBILIZED

This chart reflects the current status 
of the MMV Portfolio as at April 2004.
All projects have been initiated 
and are under contract.

development
9 Academic Partners
10 Pharmaceutical Partners
2 Research Institutes
1 International Organization 

Protein
Farnesyl
Transferase
(Pf-PFT)

Lead
Identification

Lead
Optimization TransitionExploratory Phase 1 Phase 2 Phase 3

discovery
8 Academic Partners
3 Pharmaceutical Partners
3 Research Institutes

Projects terminated

Accelerated projects

Artemisone
(semi-synthetic
endoperoxide)

Chlorproguanil-
dapsone 
(Lapdap™) 
Artesunate (CDA)

Pyronaridine-
artesunate

DB289

8-amino- 
quinoline

Synthetic
peroxide
(OZ 277/
RBx 11160)

Isoquine
(superior 4-
aminoquinoline)

Intravenous
Artesunate

Dihydroartemisin 
Piperaquine
(Artekin®)

Third generation 
antifolate

Dihydrofolate
reductase
(DHFR)

Falcipain

Fatty acid
biosynthesis
(FAS II)

Manzamine 
alkaloids

4(1H)-Pyridones

New dicationic 
molecules

Novel 
Tetracyclines      

Glyceraldehyde
-3-phosphate
dehydrogenase
(GAPDH)

Fatty acid 
biosynthesis 
(FAB I)

Peptide 
deformylase 
(PDF)

Artemether –
lumefantrine
(Paediatric
Coartem®)

Medicines for Malaria Venture - Annual Report 2003
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PRECLINICAL
TRANSITION
55% success rate

PHASE  I
70%
success rate

PHASE  II
50%
success rate

PHASE  III
65%
success rate

REGISTRATION
95%
success rate

First time in humans: 
safety, tolerability, 
PK, 20-80 subjects 
exposed

Clinical proof of 
principle, dose-range 
finding, early side-
effect profile: 
200-300 subjects 
exposed

Large safety and 
efficacy studies:
1 000-3 000 subjects 
exposed

Submission of dossier 
to regulatory agency.
Manufacturing. 
Post-launch trial 
(Phase IV)

Complete toxicology 
(safety studies in 
animals), process 
chemistry scale up, 
IND, formulation, 
batch manufacture

Rigorous attention 
to detailed 
development plan 
and strategy

Increased attention 
to regulatory 
guidelines and 
standards; 
attention to 
timelines and cost

Focus on delivery of 
agreed product label

Label: increased 
specificity and definition

Focus on scientific 
rationale and 
development plan 
and strategy

EXPLORATORY
EARLY DISCOVERY
30% success rate

LEAD
IDENTIFICATION
65% success rate

LEAD
OPTIMIZATION
55% success rate

Description of activities

Management issues

Target identification and 
validation (basic biology/ 
biochemistry/functional 
genomics/ bioinformatics), 
develop screening assay, 
X-ray crystallography

Complete assay 
development, HTS, identify 
hits, X-ray crystallography, 
medicinal chemistry to 
improve potency of hits, 
confirm robustness of lead

Medicinal chemistry, SAR, 
improve potency, in vivo 
testing in rodents, 
exploratory PK, metabolism, 
exploratory toxicology, 
compound selection

C
(
a
c
I
b

Need to encourage 
focused innovation; 
flexible approach needed 
with exploratory scientists

Utilize desired product 
profile to dictate goals 
and research

Pro-active coordination 
and management needed 
as approach compound 
selection

F
r
d
a

THE GLAXOSMITHKLINE/
MEDICINES FOR MALARIA
VENTURE (GSK/MMV)
MINI-PORTFOLIO

Drug discovery research in industry has three

major advantages over research in the academic

world. The first is the power that comes from being

a large professional organization with dedicated

staff; the second is the flexibility to move

resources from projects which are not moving

rapidly to those where the goal is achievable

sooner if more resources are available; and the

third is that a project not progressing well can

be terminated without worrying about personnel

who can be moved to another project. These

concepts are employed for the GSK/MMV

Mini-portfolio projects. 

The Mini-portfolio is managed by project leaders

who report to a Steering Committee. This Steering

Committee is made up of four members, two

from GSK and two from MMV; it meets at least

Medicines for Malaria Venture - Annual Report 2003

twice a year to evaluate progress of the projects

and allocate resources. The projects are managed

by the Project Teams on a day-to-day basis,

and each project has an MMV representative.

Four projects have been selected: 4(1H)-pyridones,

falcipain (cysteine protease) inhibitors, P. falciparum

enoyl-ACP reductase inhibitors, and P. falciparum

peptide deformylase inhibitors. In fact, the 4(1H)-

pyridones project is close to producing

a drug candidate. 

Scientific management

A major addition to the MMV Scientific Team was

made in March 2003, when Marion Hutt joined

the team to provide support to the scientific

officers on the contractual and financial aspects

of their projects. All projects now have signed

contracts. This is remarkable considering seven

new projects were added to the portfolio during

the year.

In the past, contracts could be under negotiation

for over a year after being considered technically

appropriate for inclusion in the portfolio. In addition,

16 17

the contracts and forms for the Project Team

reports have been standardized, making

preparation and review of projects much easier.

All 21 projects were reviewed in a single week-long

meeting, in part due to the reporting templates

and also due to the dedication of the 12 Expert

Scientific Advisory Committee (ESAC) members.  

The ESAC has also undergone changes during

the year. As originally planned, members

of the Committee were to have limited terms

of service, with new members replacing those

who were retiring. Simon Campbell, who had

served as Chairman of ESAC since 1999, retired

following the March 2003 Project Selection

meeting, and was replaced by Prof. Winston

Gutteridge. Tanjore Balganesh and Simon Efange

also retired following the March meeting.

With three new members selected to replace

those who retired, the total number of ESAC

members has been brought to 12. The new

members include David Floyd, Ph.D, Robert

Snow, Ph.D, and Kitima Yuthavong, MD. 

MMV’s Project Portfolio

Illustration

adopted from

Nwaka S. and Ridley R.

Nature Reviews Drug

Discovery 2,

919-928 (2003)
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FOURTH CALL FOR PROPOSALS

The aim of the fourth call for proposals is to

expand the current portfolio for sustainable

development of one antimalarial every five years.

Based on our present business plan, MMV will

issue a new call for proposals every two years.

The third call for proposals was initiated in 2002,

and the fourth in February 2004. Proposals are

solicited for projects in three categories: malaria

drug development, malaria drug discovery, and

malaria natural products. 

The third call for proposals in 2002, was

completed in March 2003. In all, 107 proposals

were received - 2 exploratory projects,  

49 discovery projects, 23 development projects,

and 33 natural products projects. The proposals

were reviewed through the competitive MMV

project selection procedure. Final selection

from the pool of short-listed projects resulted

in the addition of seven new projects to the

portfolio. 

It is worth mentioning that project selection is

based on mission-driven and transparent project

selection criteria: the quality of the science and

the team proposing the project; the quality of

the proposed discovery/ development projects

or compound(s); access to appropriate

infrastructure, expertise and partners required

to achieve success; progress prior to MMV

funding; relevance of the compounds for

antimalarial public health priorities; 

the overall chance of success and quality 

of the project plan. 
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MMV’s Project Portfolio

SPECIAL PARTNERSHIPS

Swiss Tropical Institute, Basel

The Swiss Tropical Institute (STI) was founded

60 years ago by Professor Rudolf Geigy, with

the mandate, “to contribute to the improvement

of the health of populations internationally

and nationally through excellence in research,

services, and teaching and training”. STI is a very

valuable resource for MMV. A master contract

with STI has been formalized, allowing the two

organizations to have a flexible working

relationship. STI will assist MMV by screening

potential compounds and supporting individual

projects, without the need to negotiate a new

contract for each project, allowing resources

to be moved from one project to another

more easily.

European and Developing Countries

Clinical Trials Partnership 

The European and Developing Countries Clinical

Trials Partnership (EDCTP) and MMV have

signeda memorandum of understanding

regarding potential collaboration on clinical

trials. EDCTP will work with MMV on projects  

to ensure that the clinical trial sites for these

projects meet the International Conference on

Harmonization (ICH) standards for Good Clinical

Practice (GCP). MMV is looking forward to 

a very fruitful collaboration with EDCTP.
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4 Drug Development and Discovery Projects
21

DEVELOPMENT PROJECTS

Chlorproguanil-dapsone (Lapdap™)-
Artesunate (CDA) 
MMV00/1003  

Chlorproguanil-dapsone-artesunate (CDA)

is a fixed-ratio three-drug combination being

developed 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

combination, of chlorproguanil-dapsone (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

has been granted for its use in patients with

uncomplicated falciparum malaria whose

treatment with SP has failed. Phase IV studies

with Lapdap™ are being implemented in order

to gain more clinical information and continue

monitoring the drug’s efficacy and safety.

The addition of artesunate as a third component

is expected to delay the development of

resistance to Lapdap™ and to provide 

a safe and effective first-line malaria treatment

for sub-Saharan Africa. 

The clinical programme and pharmaceutical

development of CDA are moving forward. 

A Phase II dose-ranging study in adults and

children with acute uncomplicated malaria, to

determine the optimum ratio of artesunate 

to the fixed combination of chlorproguanil and

dapsone, was initiated in the third quarter of

2003 in Malawi. A Phase III clinical development

programme is being prepared according to ICH

guidelines, and will be discussed with the UK

Medicines and Healthcare Products Regulatory

Agency (MHRA) during the second quarter of

2004. Site selection will start soon for the Phase

III trials, which are planned to start in the fourth

quarter 2004.

Drug Development and Discovery Projects

Artemether – lumefantrine
(Paediatric Coartem®)
(accelerated project)
MMV03/3001

The first of the accelerated projects is the

paediatric Coartem® project. This is a low risk

project since it represents a simple line extension

to Coartem®, which has been approved for use

to treat uncomplicated malaria and is included

in the World Heath Organization’s Model List of

Essential Medicines. Novartis is making Coartem®

available to developing countries under a public-

private partnership with the WHO to improve

access to the lifesaving therapy. The paediatric

form will address a real and pressing need, 

as most of the malaria deaths in Africa occur 

in children under five years old. 

MMV is working with Novartis on an aggressive

schedule to deliver to WHO/RBM a paediatric

dosage form suitable for children and infants 

as small as 5 Kg. In early 2004 the project team

held discussions on the clinical programme with

Swissmedic (the Swiss institute that regulates

the quality and effectiveness of therapeutics on

sale in Switzerland). A palatability study and a

pharmacokinetics (PK) study will take place later

in 2004. Submission of the regulatory files in

Switzerland and in endemic countries is

anticipated by mid-2006. Approval in endemic

countries is anticipated during 2007 and 2008. 
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will be assessed for safety and efficacy in the

treatment of uncomplicated acute P. falciparum

(and possibly P. vivax) malaria in adults and

children in South-East Asia and Africa. 

Shin Poong Pharmaceuticals Ltd has made

significant progress with regard to

pharmaceutical development. An improved and

less expensive route of synthesis has been

developed for pyronaridine, and a new

combination tablet has also been developed that

avoids direct contact between artesunate and

pyronaridine and should improve the stability of

the final product. A formulation suitable for

Phase I clinical studies is now available. The

partners are confident that the simplification of

pyronaridine synthesis and improved stability of

the new formulation can bring forth an

affordable, stable and high quality product. 

A significant milestone was reached during 2003

when the preclinical studies required for an

investigational new drug (IND) were completed.

The lack of significant safety concerns seen in

these preclinical studies, all conducted

according to ICH guidelines, justifies

progression to clinical development for

assessment of safety and efficacy in humans. 

A comprehensive Phase I programme will be

initiated in Korea as soon as clearance for the

IND is obtained from the Korean FDA. This is

expected during the second quarter 2004.

Phase II dose-finding studies could be initiated

by the end of 2004. Parallel registration with the

European Agency for Evaluation of Medicinal

Products (EMEA) is envisaged.

Intravenous artesunate 
MMV00/1013

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

cases of severe malaria a year, of which at least

120,000 are fatal. These figures could rise as

drug resistance to first-line drugs increases. 

For treatment of severe malaria, intravenous (IV)

quinine is usually used, except in the United

States where the similarly efficacious quinidine

is used due to its availability. 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 administered

two to three times a day. Even in areas where

there is no resistance, and in spite of quinine

treatment, mortality from severe malaria is still

20% or more. These developments have led

to concern that, in many places, there will soon

be no adequate treatment for severe malaria.

An IV formulation of soluble artemisinins would

present an improvement in efficacy and safety

for the treatment of severe malaria. Artemisinins

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. After completion of extensive

experiments comparing the neurotoxicity of the

two compounds, careful analysis of the data led

the team to conclude that IV artesunate should

be developed to ICH standards, which is key to

maximizing the potential public health impact. 

All preclinical work on IV artesunate is now

complete. Submission for an IND is planned for

the second quarter 2004, and a Phase I clinical

trial is also planned for 2004. A pharmaceutical

partner to manufacture the new formulation is

actively being sought.

DB289  (accelerated project)
MMV02/1001

DB289 (the pro-drug of active compound DB75)

is a dicationic molecule based on pentamidine

and is being developed to treat African sleeping

sickness. In Phase I and Phase II clinical trials 

of this compound conducted in African

trypanosomiasis (after completion of preclinical

studies), it showed good activity and safety.

DB289 has also been used for up to three weeks

in patients with Pneumocystis carinii pneumonia,

where it was well tolerated. In vitro, DB75 is active

against chloroquine-resistant P. falciparum,

and in rodent models is active against malaria.

The pharmacokinetics suggest the compound

may have better activity than predicted from

its in vitro activity.  

A Phase II proof of concept study to evaluate the

safety and efficacy of DB289 in malaria patients

was carried out in Bangkok in 2003. Initially

patients with P. vivax, a less severe form of

malaria, were treated with DB289. After this part

of the study had been successfully completed, 

P. falciparum patients were treated using the

same dosage regimen of 100 mg twice a day for 

5 days. DB289 was well tolerated; all patients

cleared parasites by day 7 and malaria symptoms

were treated rapidly. 

A cure rate of 90% was observed for P. falciparum

patients after 28-day follow-up. A few patients

experienced P. vivax relapse, suggesting that

DB289 may lack tissue schizontocidal activity.

Although these results are encouraging, the onset

of action of DB289 appeared to be relatively slow.

Additional Phase I studies as well as non-clinical

pharmacology work are planned to evaluate

the pharmacokinetics of a once-daily dosing

regimen for three days, and to select a partner

drug for combination therapy. Significant progress

has also been made with respect to pharmaceutical

development of the drug. Good Manufacturing

Practices (GMP) grade DB289 was synthesized

at kilogram scale using a new process that will

substantially reduce the cost of the drug.

Because of the extensive work already done

on this compound for African sleeping sickness,

development of DB289 for malaria can proceed

rapidly. This project has the potential of bringing

a new drug to the malaria field sooner than

estimated. 

Artemisone (semi-synthetic endoperoxide) 
MMV00/1007

Fast-acting artemisinin derivatives are the

components of the Artemisinin-based

Combination Therapy (ACT) drugs that have

brought new hope to an antimalarial arsenal

weakened by the occurrence of resistance.

These compounds are, to date, universally

active against Plasmodium strains that are

otherwise multidrug resistant. Artemisone

provides a potentially significant improvement

to this promising class of drugs. This semi-

synthetic derivative was selected based on its

lack of neurotoxicity using in vitro and in vivo

animal models. Not only might the compound

overcome the worrying toxicological concerns

associated with artemisinin compounds, but

its higher bioavailability and enhanced antiparasitic

activity potentially make artemisone, in all respects,

an improved second-generation drug of the

artemisinin class. Bayer, the pharmaceutical

partner of this project, completed the regulatory

preclinical work prior to entry into man in the

Phase I study, which started in December 2003.

Phase II dose-ranging studies in uncomplicated

malaria will begin in 2004. 

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. Pyronaridine

has been used extensively as monotherapy to

treat malaria in Hunan and Yunan Provinces,

China, where it has been found to be safe and

efficacious. The addition of artesunate will

provide faster onset of action and should delay

the development of resistance. The combination
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resistant strains. In vivo, both isoquine and

the N-tert butyl forms show similar efficacy

to amodiaquine. 

In cytotoxicity tests, all candidates have been

shown to be acceptable. The analogues have

been tested in a series of genotox screens,

AMES, mouse lymphoma and rat micronucleus

tests. Regarding bioavailability, isoquine

showed high clearance in the mouse, rat

and dog (consistent with it being a pro-drug).

Clearance of the desethyl form was low in

the mouse, moderate in the dog, and high

in the rat and monkey. Oral bioavailability

was acceptable in the mouse and rat, but

low in the dog and monkey. Further candidates

are being characterized.

While there are multiple pathways for

metabolism of isoquine and desethyl isoquine,

there is no evidence for reactive metabolism of

isoquine via the quinone imine route associated

with the toxic effects of amodiaquine. Candidate

selection is planned for June 2004. 

Dihydroartemisinin-piperaquine (Artekin®)
MMV02/1020

Representing a new generation of antimalarial

drug, Artekin® is a fixed dose combination

drug made up of dihydroartemisinin, the

main active metabolite of artemisinin, and

piperaquine. Piperaquine is a potent

antimalarial related structurally to chloroquine

but to date suffering none of the resistance

problems the latter has experienced.

Artemisinin is extracted from Artemisia herb,

a traditional medicine with a 2000-year

history. It is especially potent against malaria

as it acts very quickly without the side effects

of many other antimalarials. In addition,

there are no known cases of resistance

to artemisinin so far. A combination drug

further reduces the chances of resistance

and improves its overall efficacy.  

Artekin®, although already registered in China

and a few South East Asian countries, does not

yet conform to current ICH guidelines. The focus

is to obtain a product that conforms to GMP and

to begin an aggressive clinical programme for

registration in Europe. A major clinical

programme to define the appropriate dosage

has been completed, resulting in a convenient

once a day for three day regime. It is hoped that

the clinical trials will begin in 2004, with the aim

to substantiate its efficacy and safety.  The

challenge will be to bring the product to GMP

standard and at the same time manufacture the

drug at a cost that will be affordable to the rural

poor.

The University of Oxford with the support

of the Wellcome Trust, will coordinate the clinical

programme. Sigma Tau, an Italian pharmaceutical

company, will work with Holley, the world’s

largest producer of artemisinin to bring the

clinical and manufacturing process up to ICH

standard and drive the registration process.

This project is exciting because it will enable

global use of a drug that is perhaps the most

effective and affordable artemisinin-based

combination antimalarial on the market. 

8-aminoquinoline
MMV02/1022

Although not the cause of significant mortality,

P. vivax remains a significant health problem in

many regions of the world. Outside Africa, 

P. vivax accounts for 50% of all malaria cases.

Current treatment for P. vivax involves a two-day

course of chloroquine to kill the blood-stage

parasites followed by a 14-day course of

primaquine to kill the liver-stage parasites, which

are responsible for relapses. However, resistance

to chloroquine is reported from several regions of

the world and compliance to treatment is

problematic due to the relatively long course of

therapy.

In addition, primaquine has the potential to cause

serious haemotoxicity. Therefore, affordable,

effective and safe new medicines for radical cure

PRECLINICAL DEVELOPMENT
PROJECTS

Synthetic peroxide (OZ 277/RBx 11160)
(accelerated project)
MMV99/0086

Many synthetic antimalarial peroxide compounds

have been indentified but most suffer from low

oral activity, a defect shared in part by the

current artemisinin derivatives that are derived

from plants. There is now a need to develop new

peroxide antimalarial agents, especially ones

that can be easily synthesized, are inexpensive,

have high oral activity, and are devoid of

neurotoxicity. Although currently available

non-synthetic artemisinins act rapidly, they have

very short half-lives and must be administered

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

recrudescence.

The goal of this project is to develop

OZ 277/RBx 11160 as an orally-active low-cost

peroxide that is more potent than any of the

currently available artemisinin derivatives and

has a treatment regimen of three days or less to

ensure good patient compliance. Its potential

for IV formulation will also be explored. The

project objective for 2004 is to progress from

preclinical development to clinical trials. 

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 assignment to MMV was

issued in November 2002.

Exploratory pharmacokinetics and toxicology

were completed on the four top compounds,

and two highly active compounds were selected

for further testing before OZ 277/RBx 11160

was chosen to enter the development

programme. Ranbaxy Laboratories Limited

have successfully completed scale-up and

produced 30 kg of high purity GMP grade

material. Preclinical toxicology and formulation

work started in the fourth quarter 2003.

Back-up compounds are also being identified.

This accelerated project has the potential

of delivering a novel synthetic and affordable

antimalarial for developing countries.

Isoquine (superior 4-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 structural cause of toxicity of its

class while retaining full antimalarial activity.

Although old, this class of drugs has been

the most successful of antimalarials to date.

However, widespread resistance to current

compounds of the class has rendered most

of them useless in broad areas where malaria

is endemic. Isoquine, a second-generation

aminoquinoline, retains the easy synthesis

of amodiaquine 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 cousin(s) 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. The University

of Liverpool and GSK have worked together

to optimize the synthesis and purification

of a series of candidates. A GMP compliant

manufacturer is now producing sufficient

quantities of the analogues being investigated

to support toxicology studies.

In vitro, all the analogues under investigation

have shown similar efficacy to amodiaquine,

and all show good activity against chloroquine-
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274(1H)-pyridones (GSK/MMV Mini-portfolio)
MMV02/0018

The 4(1H)-pyridones programme is directed 

at finding selective inhibitors of plasmodial

mitochondrial function. The antimalarial

atovaquone blocks electron transport by

inhibiting cytochrome b, a critical element in

the ubiquinol: cytochrome c oxidoreductase

complex, also known as respiratory complex III,

or bc1 complex. The 4(1H)-pyridone compound

was tested on isolated mitochondria side by

side with atovaquone. Both compounds displayed 

the same pattern of inhibition of individual

redox reactions, providing strong circumstantial

evidence that the site of action of 4(1H)-

pyridones is in complex III (cytochrome b) 

(see Figure 1). However, 4(1H)-pyridones are

active against atovaquone-resistant strains

of P. falciparum, and therefore their binding

mode in complex III appears not to be identical

to that of atovaquone.

The project objective in 2004 is to select a

development candidate and start the preclinical

animal toxicology programme. The rapid success

in lead optimization for this project resulted in

a decision by GSK and MMV to assign additional

resources to the programme early last year.

This resulted in the identification of two top

compounds from which a clinical candidate will

be selected early in 2004. Preclinical

development is planned to start during the

second quarter of 2004.

Novel tetracyclines
MMV02/0013

Tetracyclines have been used as antimalarials

for over 30 years. At present, doxycycline is used

for chemoprophylaxis in areas with drug resistant

P. falciparum malaria, and doxycycline or

tetracycline is used for treatment of P. falciparum

in combination with other drugs. As antimalarial

agents, the tetracyclines have been underutilized

due to concerns with phototoxicity, the potential

to stain teeth when used in children, and

antibacterial activity. Chemical modification of

the core tetracycline nucleus has recently become

possible allowing the creation of improved

tetracyclines specifically for use against malaria.

In addition to having defined a preliminary

structure activity relationship (SAR), the project

has demonstrated that new tetracyclines can be

identified that have:

• Improved potency against drug resistant 

P. falciparum in vitro. 

DISCOVERY PROJECTS

New dicationic molecules 
MMV02/0042

Diamidine or dicationic type molecules have

demonstrated excellent antimicrobial activity

since their discovery in the 1930’s, but the only

drug to result from this research is pentamidine.

Pentamidine has been used to treat

Pneumocystis carinii pneumonia, antimony-

resistant leishmaniasis, and early-stage African

trypanosomiasis, but its use has been limited 

by toxicity. Recent work from Dr Tidwell’s group

at the University of North Carolina - Chapel Hill,

has demonstrated good activity against malaria.

The molecules concentrate selectively in 

P. falciparum infected red blood cells, where

they enter and destroy the parasite. 

The exact mechanism of action is not well

understood but the drugs are believed to

interact with haemoglobin by binding to

ferriprotoporphyrin IX and interfering with the

haem degradation pathway. Other targets for

their activity have also been proposed. 

DB289 (see page 22), a compound being

developed to treat African sleeping sickness,

has also been tested in a Phase II proof of

concept study to treat malaria. Its demonstrated

activity in humans is a good proof of concept 

for the new dicationic molecules and a more

superior compound can now be designed. 

The goal of the project in 2004 is to focus on a

limited series of compounds with superior

activity to DB289 and to demonstrate in vivo

activity (oral, PK) in an appropriate model.

About five structural leads with IC50 of less than

2.5 nM have been generated, suggesting that

dicationic molecules may be the drugs of the

future to treat malaria. 
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for P. vivax are urgently needed. Although the role

of isomerism in biological activity and toxicity is

well established, the phenomenon has received

little attention in the case of the 8-aminoquinolines,

the only class of antimalarials exploited for radical

cure of relapsing malaria. 

Based on its excellent antimalarial efficacy in vivo,

both as a blood and tissue schizontocide, the

compound NPC1161C [(±)-8-[(4”-amino-1”-

methylbutyl)-amino]-5-(3’,4’-dichlorophenoxy)

-6-methoxy-4-methylquinoline] was selected 

by researchers at the University of Mississippi in

collaboration with those at the University of Miami

and Indiana University, with support from the US

National Institutes of Health (NIH). NPC1161C has

a favourable toxicity profile relative to other

primaquine analogues. It is a racemic compound

that can be separated into two enantiomeric

forms, and studies in a mouse model have shown

that the (-)-enantiomer (NPC1161B) is several times

more efficacious and less toxic than the (+)-

enantiomer (NPC1161A). Since the primary toxicity

with clinical use of primaquine and other 

8-aminoquinolines has the propensity to cause

methaemoglobinaemia and haemolysis, especially

in individuals deficient in erythrocyte glucose-

6-phosphate dehydrogenase (G6PD), studies 

were conducted in dogs to ascertain the

methaemoglobin-forming potential of NPC1161.

Results indicated that methaemoglobin formation

was attributable to the (+)-isomer, NPC1161A,

while no demonstrable toxicity was observed with

the NPC1161B (-)-enantiomer. These findings

provide a compelling rationale for continuing 

the development of NPC1161B as a potential

antimalarial. The primary challenges to its further

development relate to the cost of goods for the

drug substance, a rigorous comparison of

tafenoquine and NPC1161B with regard to

methaemoglobinaemia induction, and validation

of the radical curative efficacy in an established

primate model. MMV and the University of

Mississippi have signed a collaborative agreement

with the primary goal of resolving these issues

before significant resources are invested in a

comprehensive drug development programme.
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Figure 1. P. falciparum electron transport chain

showing site of action of 4(1H)-pyridones 
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The project goal for 2004 is to identify orally

active compounds (based on animal data) with

good PK characteristics. Significant progress

was made in the first year of the project due to

high potency of the Bristol-Myers Squibb (BMS)

PFT inhibitors, and the project progressed to

lead optimization. Based on this progress, it was

selected as MMV Project of the Year for 2002. 

The project exemplifies how the “piggyback”

approach can facilitate drug development for

neglected diseases. The antimalarial programme

is piggybacking on the work of BMS on human

PFT inhibitors for cancer chemotherapy. In vivo

animal work on efficacy, PK, absorption,

distribution, metabolism and excretion (ADME),

and early toxicology, has started. The poor PK

and metabolism of the current lead compounds is

a challenge that needs to be overcome this year.

Exploration of other scaffolds is also in progress.

Falcipain (GSK/MMV Mini-portfolio)
MMV99/0069

A number of proteases participate in parasite

haemoglobin degradation, including cysteine-

class proteases called falcipains. Inhibitors of

cysteine proteases thus can block haemoglobin

degradation and parasite development in

cultured malaria parasites. In addition, cysteine

protease inhibitors have been shown to cure
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mice of otherwise lethal malaria infections.

Thus the falcipains are exciting potential malaria

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 combination with another drug. 

The project goal in 2004 is to start lead optimi-

zation and generate compounds with good oral

activity and PK, and reasonable potential cost of

goods. It is hoped that a candidate for

preclinical development will be available in

2005. A proof of concept study using the initial

leads in a humanized mouse model was

successful and the project is moving forward.

Already some milestones have been met: 

• Potent inhibitors of falcipain(s) with nM

activity against P. falciparum have been

identified. 

• The SARs of these compounds have been

assessed.

• The PK and oral bioavailability of initial leads

has been assessed. 

New compounds which are active against both

falcipain-2 and falcipain-3, block development

of cultured P. falciparum parasites, and cure

murine malaria, have been found and are being

progressed. 
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Figure 2. The Indonesian

sponge 35

Acanthostrongylopora sp.

and the manzamine A

molecule isolated from the

sponge.

A major advance was made when a sponge-

associated microbe responsible for biosynthesis

of these alkaloids was identified; 16S RNA

analysis showed it to be an undescribed species

of Micromonospora. The chemical, biological

and inherent clinical characteristics of this class

of drugs make them ideal candidates for further

development; the compounds are very stable arene-

alkaloids and can be isolated to high yield (5%).

The goal of the project in 2004 is to progress

the lead candidate to detailed toxicology and PK

analysis and to assemble data in support of its

progression to development. Data on the in vitro

and in vivo activity of the compound, from a

previous TDR/University of Mississippi

collaboration, indicate the candidate is promising.

The project could bring a new pharmacophore

to the treatment of malaria.  

Protein farnesyltransferase (Pf-PFT)
(accelerated project)
MMV00/0061

Several lines of evidence validate P. falciparum

protein farnesyltransferase (Pf-PFT) (The protein

farnesylation pathway is depicted in figure 3) as

a suitable target for development of a novel class

of antimalarial drugs:

• The malaria parasite lacks protein geranyl-

geranyltransferase type I; this may be the basis

for the selective toxicity of PFT inhibitors.

• Genes for the two subunits of Pf-PFT are

expressed in the erythrocyte form of P. falciparum.

• Pf-PFT can be prepared from infected red blood

cells for high throughput screening assays.

• There is excellent correlation between Pf-PFT

inhibition and inhibition of parasite growth.

• Pharmaceutical companies have created large

libraries of PFT inhibitors that the malaria

programme can 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 malarial drug and because

inhibitors of human PFT are well tolerated

in the clinic. 
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Figure 3. The protein farnesylation pathway

is essential for P. falciparum and is the target

of the P. falciparum-protein farnesyltransferase

inhibition project.

• Improved efficacy in a rodent model of malaria. 

• Minimal antibacterial activity in conjunction

with improved efficacy.

• Improved pharmacokinetics. 

Thus these new tetracyclines created by

Paratek Pharmaceuticals have the potential

to be non-antibacterial, safer, and better

tolerated than present compounds. Such

a new class of tetracyclines could become an

additional weapon in the war against malaria.

The goal of the project in 2004 is to identify

compounds with optimal activity against P. falciparum,

and screening of newly created antimalarial

tetracycline compounds started in November 2003

at the Swiss Tropical Institute. Once the optimal SAR

for potency has been established, the focus will shift

to creating a potent novel tetracycline that meets

the profile established by MMV (i.e. superior activity

over doxcyline, no antibacterial activity, potential

for one daily dosing, no photoxicity).

Manzamine alkaloids 
MMV02/1006

The manzamine alkaloids, isolated from marine

sponges (see Figure 2) abundant in areas of

the Indo-Pacific, have been shown to have

significant activity against P. falciparum. 
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The  project goal in 2004 is to optimize available

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

mutant DHFR (see Figure 4), and to identify orally

active compounds in rodents. 

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”. 

The team has also solved 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.

Glyceraldhyde-3-phosphate dehydrogenase
(GAPDH)
MMV02/1019

Glyceraldehyde-3-phosphate dehydrogenase

(GAPDH) is a glycolytic enzyme that catalyses

the NAD+ dependent reversible oxidative

phosphorylation of  glyceraldhyde-3-phosphate 

to 1,3-diphosphoglycerate. In malaria parasite, 

no energy reserves are stored and almost all

glucose is metabolized through anaerobic

glycolysis resulting in 100 fold increase in glucose

consumption of infected red blood cells versus

uninfected cells. This obligate dependence on

glycolysis for ATP production combined with the

possible involvement of pfGAPDH in non-glycolytic

functions such as biogenesis of the apical

complex, renders this conserved, single copy gene

product an attractive target to explore for malaria

drug development. The target has benefited 

from high throughput screening at F. Hoffman-

La Roche, which resulted in 527 good hits.

The project goal in 2004 is to further assess these

hits for activity against P. falciparum at the Swiss

Tropical Institute, and to identify those hits with

reasonable activity against the enzyme in whole

cells. If successful, this exploratory project will

progress to full discovery in the next year, with

additional partners.

Peptide deformylase (PDF)
(GSK/MMV Mini-portfolio)
MMV03/3002

Available data show that inhibitors of bacterial

peptide deformylase (PDF) also inhibit the

growth of P. falciparum in culture. This has

encouraged the team to further explore this

target for development of an antimalarial drug.

PDF is a single enzyme in P. falciparum, with an

established X-ray structure. The gene sequence

is available but a recombinant expression system

is being established to facilitate further studies. 

The project objective in 2004 is to establish an

enzyme expression system and set up a target

site assay. Existing compounds will be explored

for target validation and lead generation.

Fatty acid biosynthesis (Fab I)
(GSK/MMV Mini-portfolio)
MMV03/3003

Fab I is the only known enoyl-ACP reductase in

P. falciparum.  Phylogenetically this enzyme

groups with the plant and bacterial enoyl

reductases, forming part of a type II fatty acid

synthase (FAS II) system, clearly different from

the FAS I system present in animals. In bacteria,

Fab I has been shown to be essential for fatty

acid synthesis and is the molecular target for

several antimicrobials including isoniazid and

triclosan. P. falciparum is sensitive to triclosan,

and Pf Fab I has been shown to be inhibited by

this compound. Fab I is an attractive target

because it has been validated pharmacologically

with triclosan. 

The P. falciparum enzyme assay and the

secondary assay for selectivity against FAS I are

available, as is the protein X-ray structure.

The project objective in 2004 is to reach the

lead declaration decision point with respect to

the existing inhibitor class, and to progress hits

from the high throughput screening campaign. 

Fatty acid biosynthesis (FAS II) 
MMV00/0053

It has been known for many years that the

enzymes of fatty acid biosynthesis represent

outstanding targets for drugs against bacteria.

Indeed, several first-line antibiotics used to treat

infections, including Tuberculosis, work by

inhibiting bacterial fatty acid synthesis type II

pathways, which are absent in humans. The

discovery that Plasmodium falciparum used a FAS

II system for fatty acid biosynthesis has opened

the door to developing antimalarial drugs that are

specific to this pathway.  

This MMV FAS II project began with the known

antibacterial triclosan, an inhibitor of bacterial fatty

acid synthesis enzyme enoyl ACP reductase (ENR)

that also shows activity against PfENR,

a key component of the P. falciparum FAS II system.

The project’s objective is to identify antimalarial

compounds that are highly active and specific

against PfENR. 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 project has made considerable progress

in obtaining several new series of active

compounds based on the triclosan core structure.

The goal of the project in 2004 is to identify

potent compounds with good correlation between

inhibition of PfENR and whole cell activity, which

can then progress to lead optimization. In

addition, in order to discover diverse, novel series

of inhibitors, a high throughput screen (HTS) and

virtual screening are in progress.

Dihydrofolate reductase (DHFR)
MMV99/0099

Drugs which inhibit the folate pathway have

been widely used for treatment of malaria but

their use is declining due to the emergence of

drug resistance. Resistance develops through

mutations in the targeted enzyme dihydrofolate

reductase (DHFR). However, the folate pathway

remains a good target for chemotherapy because

resistance mutation depends on the structure of

the antifolate, and the enzyme has limited mutation

capability. 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

mutant (normally resistant) 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.
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Figure 4. P. falciparum DHFR-TS crystals and 

X-ray diffraction pattern
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Background

In the late 1980s at the University of Washington

in Seattle, the Gelb Laboratory together with

Prof. John A. Glomset discovered that a certain

type of lipid called the prenyl group was attached

to specific proteins in human cells. They went on

to show that both 15-carbon farnesyl and 20-carbon

geranylgeranyl groups constitute the structure 

of these prenyl groups. Other laboratories showed

that one of these farnesylated proteins is the Ras

protein. Approximately 30% of all human tumours

have mutations in the Ras protein that cause

uncontrolled cell growth. When it became known

that the Ras protein requires its farnesyl group in

order to function, a large number of pharmaceutical

companies began to develop inhibitors of the

enzyme, protein farnesyltransferase (PFT), which 

acts to farnesylate the Ras protein, as potential

cancer agents. Three PFT inhibitors are now being

tested in anti-cancer clinical trials.

Impact of genomics

With the completion of the genome sequence of 

P. falciparum, it became clear that, although the

malaria parasite contains PFT, it is unlikely to

contain the enzyme which attaches geranylgeranyl

groups to proteins. Prof. Debopam Chakrabarti

was the first to show that P. falciparum contains

PFT enzymatic activity. Armed with this information,

a team in Seattle led by Professors Wesley C. Van

Voorhis and Michael H. Gelb, began to investigate

the possibility that PFT inhibitors might prove toxic

to the malaria parasite. If this were found to be

true, PFT could then be considered a high priority

antimalarial drug target due to the possibility of

capitalizing on existing medicinal chemistry and

pharmacology associated with PFT inhibitors as

anti-cancer agents - “piggy-backing”.

Joining forces and teaming up with MMV

Prof. Andrew Hamilton’s group at Yale University

had published information on a number of potent

PFT inhibitors that were being used by several

academic laboratories to investigate the role of

protein farnesylation in various cellular processes.

Collaboration between the Seattle and Yale

MMV Project of the Year 2002

laboratories began, and subsequent studies soon

established that blocking PFT in P. falciparum

arrested the parasite’s growth. Prof. Gelb then

contacted a number of pharmaceutical companies,

including Schering-Plough, Bristol-Myers Squibb,

Merck and Janssen Pharmaceuticals, known to

have PFT inhibitors in advanced stage development

as anti-cancer agents. A set of PFT inhibitors were

obtained from these companies and others were

synthesized in the Gelb Laboratory. Armed with the

support and resources from MMV, the Washington

and Yale laboratories joined forces with MMV to

move forward the investigation on the potential

of PFT inhibitors as new antimalarial agents.

It soon became clear that the PFT inhibitors

obtained from David Floyd, Louis Lombardo and

David Williams at Bristol-Myers Squibb were able

to potently inhibit the P. falciparum PFT and also to

block the growth of the culture (in the low nanomolar

range). Biochemical studies showed that the

compounds were indeed blocking protein

farnesylation in the parasites. Initial studies with

malaria-infected mice were encouraging as the

majority of mice were cured of infection. The PFT

project was named Project of the Year 2002 for its

rapid progression from lead identification to

optimization. The team is currently investigating

the pharmacokinetic profiles of the most promising

PFT inhibitors. Many of the compounds have

acceptable oral bioavailability but suffer from rapid

elimination from the plasma. Detailed metabolism

studies are being carried out to identify the reasons

for the rapid drug clearance. It is anticipated that

such information can be used to modify the lead

structures in a rational way. Medicinal chemists at

Yale University and at the University of Washington

are also preparing new structural variants of the

lead PFT inhibitors as backup compounds. 

This project illustrates how the “piggyback”

medicinal chemistry approach can be effective in

obtaining novel antimalarials. PFT from the malaria

parasite is now a well-established antimalarial

drug target - one of the few new targets to emerge

in the past decade.

5 MMV Project of the Year 2002
33

This project exemplifies how the “piggyback” approach

can facilitate drug development for neglected diseases.

From left to right

Andrew D. Hamilton
Professor of Chemistry 
Yale University

Wesley C. Van Voorhis
Professor, Medicine
Adjunct professor, Pathology
University of Washington,
Seattle

Michael H. Gelb
Professor, Department of
Chemistry & Biochemistry
University of Washington,
Seattle

David M. Floyd
Consultant, Former
Vice-President,
Discovery Chemistry
Bristol-Myers Squibb-Retired
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Front row from left to right

David Roos
Biologist with expertise in cell and molecular
biology of malaria, Merriam Professor of
Biology, Director, Genomics Institute,
University of Pennsylvania, USA

Robert W Snow (2004)
Epidemiologist, Head Malaria Public Health
Group, KEMRI/Wellcome Trust Programme,
Nairobi, Kenya

Winston Gutteridge - Chairperson
Biomedical scientist with expertise
in parasite biology, biochemistry and
molecular biology, and their application
to chemotherapy.
Consultant and Visiting Professor, LSHTM,
London, UK

Kitima Yuthavong (2004)
Clinician/Paediatrician, Former Medical
Director Aventis Pharma Ltd, Bangkok,
Thailand

Gilbert Kokwaro
Clinical Pharmacologist with expertise
in malaria, Wellcome Trust Research
Laboratories, Nairobi, Kenya

Sornchai Looareesuwan
Clinician with vast experience in malaria,
Dean of Faculty of Tropical Medicine,
University of Mahidol, Thailand

Back row from left to right

Alan Hudson
Medicinal Chemist, ex head of Cancer
Research, Wellcome Research Laboratories,
with additional expertise in parasitology
and malaria chemotherapy, London, UK 

Dennis Schmatz
Biologist with expertise in parasitology,
including malaria, Vice President, Infectious
Disease Research, Merck Research
Laboratories, NJ, USA

Thomas E Wellems
Biologist with expertise in cell and molecular
biology of malaria and mechanisms of drug
resistance, Head, Malaria Genetics Section
& Acting Chief, Laboratory of Malaria and
Vector Research, NIAID, USA

Yves Ribeill
Medicinal Chemist with experience of malaria
through earlier work with Rhone-Poulenc
Rorer, now President and CEO, Scynexis Inc.,
NC, USA 

David Floyd (2004)
Medicinal Chemist, former Vice President of
Discovery Chemistry at Bristol-Myers Squibb

David Wesche
Clinical Pharmacologist, with expertise in
malaria from previous position with Walter
Reed Army Institute of Research, currently
with Pfizer as Senior Director, Clinical
Sciences.

Organization

6 The Organization

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.
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From left to right

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

Enriqueta Bond
President
Burroughs Wellcome Fund, USA

R.A. Mashelkar
Director General
Council of Scientific and Industrial
Research (CSIR), India

Christopher Hentschel
Chief Executive Officer
Medicines for Malaria Venture,
Switzerland 

Dame Bridget Ogilvie
University College London,
United Kingdom 

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

David Alnwick
Director
Malaria Control Department World
Health Organization, Switzerland

Leon Rosenberg
Professor
Department of Molecular Biology
Princeton University, USA

Winston Gutteridge
Biomedical Scientist with expertise
in parasite biology, biochemistry and
molecular biology, and their
application to chemotherapy.
Consultant and Visiting Professor
LSHTM, UK

New members:

Pascoal Mocumbi
High Representative
European & Developing Countries
Clinical Trials Partnership,
The Hague, The Netherlands

Jack Chow
Assistant Director General
HIV/AIDS, TB & Malaria,
World Health Organization,
Switzerland

From left to right

Erin Kimaoui
Personal Assistant to the CEO
and Website/MMVnews
Coordinator

Peter Potter-Lesage
Chief Financial Officer

Marion Hutt
Scientific Team
Administrator

J Carl Craft
Chief Scientific Officer

Christopher Hentschel
Chief Executive Officer

Solomon Nwaka
Scientific Officer

Lise Riopel
Scientific Officer

David Ubben
Scientific Officer

PV Venugopal
Director International
Operations

Diana Cotran
Human Resources and
Administration Manager

Anna Wang (2004)
Communications and 
Advocacy Officer

MMV Expert Scientific Advisory Committee (ESAC)

MMV Management Team and Staff
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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.

The financial year to 31st December 2003

Summary

This fourth year of operations for MMV has

been a financial year characterized by increased

financial security with grant income increasing

twofold as compared to 2002. Malaria drug

research & development expenditure continued

to increase, this year by 70%, as compared to

last year. The increased grant income was

largely due to a second pledge to MMV by the

Bill and Melinda Gates Foundation in

September 2003 for a total of USD 40 million

over 5 years.

Furthermore, the financial infrastructure and

procedures of MMV have been further improved

to meet the growing needs of the organization.

Liability and risk issues were in particular

examined comprehensively for the first time. A

transition to International Financial Reporting

Standards (IFRS) was approved by the Board in

October 2003, a process that will be completed

by 2005.

KPMG were appointed external international

auditors in November 2003. UBS, a major Swiss

bank, manages the global banking relationship,

providing services such as current accounts,

investments and cash-management facilities in

multiple currencies. 

Financial Information

The year was characterized by a number of

exceptional factors. In consultation with U.K.

DFID and as advised by our auditors, the

Foundation Capital (see below) has now been

fully subscribed from this source. (In a Swiss

foundation it is a legal requirement that the

Foundation Capital should be constituted

without delay so as to provide a degree of

financial security to the foundation.) Non-grant

income, mainly interest on investments, fell

considerably in 2003 as compared to 2002,

reflecting the continuing fall in interest rates

on international money markets. Exchange rate

gains were, however, significant, and placed in

a Foreign Exchange Reserve to hedge against

adverse fluctuations in future years.

The financial year to 31st December 2003

Detail

Research & Development Expenditure

Scientific Project-related expenditure

increased to almost USD 17 million in 2003

with USD 16,950,454 as against USD

10,353,468 in 2002, USD 6,709,653 in 2001

and USD 2,280,748 in 2000.

7 Financial Information

... a financial year characterized by increased

financial security with grant income increasing

twofold as compared to 2002. Malaria drug

research & development expenditure continued

to increase, this year by 70%.
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Financial Modelling

Financial sustainability is essential for MMV to

fulfil its mission. Financial modelling suggests,

in spite of the tangible increase in pledged

funding for MMV in 2003, that the relationship

between estimated future optimal financing

requirements and donations received and

pledged needs to be carefully monitored. On the

other hand, contracts with project partners do

include a 90-day cancellation clause, which

could be invoked in exceptional circumstances

to maintain the financial health of the

organization. 

Since foundation, Medicines for Malaria has

been granted multi-year pledges of funding for

its research & development portfolio, notably

from the Bill & Melinda Gates Foundation, the

United Kingdom Department for International

Development, the Swiss Agency for

Development and Cooperation, the Rockefeller

Foundation, the ExxonMobil Foundation and the

Wellcome Trust.

In 2003 we made a concerted effort to maintain

and develop this type of long-term funding

relationship, to allow better matching of income

and expenditure patterns. As mentioned above,

this strategy was rewarded by a new 5-year

pledge from the Bill and Melinda Gates

Foundation of USD 40 million. The Rockefeller

Financial Information

Foundation renewed its commitment of an

annual USD 1 million for 2 years. The Dutch

government also made a renewed pledge for

2003 of USD 1,228,880, as did the World Bank

with a 2003 commitment of USD 750,000 and

ExxonMobil with USD 100,000.

Current forecasts for future MMV Malaria Drug

Research and Development project spending 

are USD 24 to 27 million in 2004, USD 28 and 

30 million for 2005, stabilizing at between 

USD 30 and 35 million thereafter, as the

developing portfolio necessitates, with 

projects moving through clinical trials and 

on to registration. 

These statements and all forward looking

financial figures should be considered as

management’s best estimates based on

information available at the time of printing

(April 2004).

Financial Tables

The detailed financial tables that follow -

Balance Sheet, Statement of Income &

Expenditure, Cash Flow and Notes - represent

MMV in its fourth full year of operation in which

all the fundamental compliance and financial

components of the organization have been

developed and optimized in step with the

rapidly evolving scientific R&D portfolio.

Foundation Capital

At 31 December 2003, the stipulated foundation

capital of USD 4,000,000 was fully subscribed

with a final amount of USD 53,341 allocated by

the U.K. Department for International

Development, DFID.

Donations & Pledges

Cash received at bank amounted to USD

19,892,541 with deferred income from 2002 of

USD 607,700 being recognized in 2003. A sum

of USD 323,440 from the Swiss Agency for

Development and Cooperation for 2004 was

taken to deferred income whereas USD 644,472

from the Wellcome Trust and USD 100,000 from

the ExxonMobil Foundation for 2003 still

remained outstanding at 31.12.2003.

Staff & General Administration

The senior management team costs and staff

headcount remained stable during 2003 while

General Administration spending continued its

downward trend as a percentage of total

expenditure to 11%.

The financial year ahead to December 2004

MMV 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, the standard currency used in

the various agreements signed with project

partners. Many operational expenses, however,

are 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 2003 were significant. These

movements were reasonably counterbalanced

by an exchange gain of USD 409,107 at

31.12.2003, thanks to forward buying of Swiss

francs against dollars, this amount being

attributed to a newly constituted Foreign

Exchange Reserve.

The philosophy underlining MMV’s financial

management is that of prudent, conservative

control, including appropriate return on interim

treasury investments. Forecasting various long-

term funding and income scenarios enables

MMV to manage the growing R&D portfolio

more effectively and provides the analysis for

fundraising activities aimed at financing the

portfolio in line with the projections of the

recent Business Plan update 2003-2007.  

Fundraising 

Very encouraging progress was made in 2003,

which, as shown in figure 5, more than

reversed the downward trend from 2001-2002.

In 2004 annual receipts could fall again if

ongoing fundraising efforts were to cease or

were not successful.  

Medicines for Malaria Venture - Annual Report 2003
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Figure 5 Actual Cumulative Total Pledged Funding against
Total Spending and Forecast as at 31 march 2004
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2003 2002
Notes USD USD

INCOME

DONATIONS RECEIVED 2a/3
Private Foundations & Individual Donors 16 644 693 6 518 400
UN Agencies 750 000 500 000
Government Agencies 3 373 239 3 120 594
Corporates & Corporate Foundations 100 000 100 000

DONATIONS RECEIVED 3 20 867 932 10 238 994

Financial Income 109 092 183 561
Exchange Difference 2b 409 107 102 670
Project Balance Reimbursements 4c 310 383 0
Other Income 16 430 61 567

Total INCOME 21 712 944 10 586 792

EXPENDITURE

RESEARCH & DEVELOPMENT EXPENDITURE
Project-Related Variable Expenditure 2e/4a/4b 16 805 478 10 278 427
Expert Scientific Advisory Council Expenses 5a 144 976 75 041

RESEARCH & DEVELOPMENT EXPENDITURE 16 950 454 10 353 468

FOUNDATION BOARD & STAKEHOLDER  EXPENSES 5a 101 227 70 866

GENERAL ADMINISTRATION EXPENSES
Staff-Related Benefits / Compensation 5b 1 208 671 1 092 702
Office Rental 229 124 190 685
General Insurance 2 659 2 189
State Emoluments 1 354 182
Supplies 20 890 16 995
Telecom,Internet & Postal Charges 61 759 51 295
Travel Expenses 106 387 82 437
Fundraising 156 795 155 977
Professional & Legal Fees 89 231 24 502
Training, Education & Journals 44 664 40 685
I.T. Expenses 39 400 32 584
Web Site & Advertisements 20 760 36 195
Printing & Brochures 66 768 76 239
Public Relations 34 402 32 647
Communications 30 729 11 771

FINANCIAL CHARGES
Bank Charges & Visa 8 636 5 158
Exchange difference (loss) 0 15
Depreciation on Fixed Assets 2c 54 210 48 664

GENERAL ADMINISTRATION EXPENSES 2 176 438 1 900 922

EXCEPTIONAL EXPENSE: 
Business Plan Update 0 250 000

TOTAL EXPENDITURE 19 228 118 12 575 256

ANCILLARY ACTIVITY INCOME 5c 109 084 96 584

RESULT SURPLUS / (SHORTFALL) 2 593 910 (1 891 880)

ALLOCATIONS
TRANSFER (TO) / FROM OPERATIONS RESERVE 2h (2 184 803) 1 891 880
TRANSFER (TO) / FROM FOREIGN EXCHANGE RESERVE 2i (409 107) 0

(2 593 910) 1 891 880

0 0

MMV Statement of Income & Expenditure to 31 December 2003MMV Balance Sheet to 31 December 2003

2003 2002
Notes USD USD

ASSETS

CURRENT ASSETS 2b

CASH & CASH EQUIVALENTS
Cash 209 29
Cash in Banks 1 565 519 523 449
Short-term Deposits 13 323 000 11 550 460

CASH & CASH EQUIVALENTS 14 888 729 12 073 937

PREPAID & RECEIVABLES
Donations Receivable 3 744 472 954 664
Project Balance Reimbursements 4c 310 383 0
Accounts Receivable 12 530 11 220
Recoverable Withholding Tax 41 842 73 799

PREPAID & OTHER RECEIVABLES 1 109 227 1 039 683

Total CURRENT ASSETS 15 997 956 13 113 621

FIXED ASSETS

Guarantees 2d 45 339 40 313
Fixtures & Installations 2c 506 10 053
Office Furniture 45 518 60 909
Computers & Equipment 11 527 21 891

Total FIXED ASSETS 102 890 133 167

TOTAL ASSETS 16 100 845 13 246 788

LIABILITIES AND CAPITAL & RESERVES

CURRENT LIABILITIES

Accrued R & D Commitments 2e/4 745 892 0
Deferred Income 3 323 440 607 700
Other Creditors 151 056 77 193
Accrued Expenses 174 155

PROVISIONS
Short-term Provisions 2f 401 485 353 894
Unrealized Exchange Gain 2b 0 376 299

Total CURRENT LIABILITIES 1 622 048 1 415 241

CAPITAL & RESERVES

FOUNDATION CAPITAL 2g
Subscribed 3/6 4 000 000 4 000 000
Less unpaid capital 0 (53 341)

CAPITAL FUND 6 4 000 000 3 946 659

OPERATIONS RESERVE 2h 10 069 691 7 884 888

FOREIGN EXCHANGE RESERVE 2i 409 107 0

Total CAPITAL & RESERVES 14 478 798 11 831 546

TOTAL LIABILITIES AND CAPITAL & RESERVES 16 100 845 13 246 788
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Donations received at bank including Foundation Capital

received (see also Note 6)

During 2003 the following donations were received:
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Notes

a) Introduction

MEDICINES FOR MALARIA VENTURE (“MMV”)

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 3 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. As with all Swiss

foundations, Medicines for Malaria Venture is monitored by

the Swiss Federal Supervisory Board for Foundations.

b) Accounting Standards

The accounting standards followed are those of the Swiss

Code of Obligations, articles 957 to 964.

Notes to financial statements for the year ended 31 December 2003

3.

1.

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

concerned. In 2003 the average rate for USD/CHF was 1.3785

and for GBP/USD 1.6122. 

Year-end balances in other currencies are converted at the

prevailing rates of exchange at the balance sheet date. The

accounting rate USD/CHF used at the 31 December 2003

balance sheet closing was 1.2367 and that for GBP/USD

1.7902. The resulting aggregate Exchange Difference (gain) was

taken to the Statement of Income & Expenditure with a

corresponding foreign exchange reserve recorded in reserves

(in previous years unrealized gains were deferred to the

balance sheet).

c) Fixed assets

Fixed assets are stated at cost less accumulated depreciation.

The foundation applies the straight-line method for the

depreciation 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.

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. 

f) Short-term provisions

These provisions represent estimated outstanding costs for

services such as telephone and electricity, certain performance-

related staff payments and for other services which have

been received but not yet invoiced.

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 Program for Research & Training in Tropical

Diseases (TDR). The TDR funds represent earmarked funding

from the U.K. Department for International Development, the

World Bank and the Netherlands Minister for Development

Cooperation prior to the foundation of MMV. At 31 December

2002, the capital fund showed an outstanding balance of

USD 53,341. At 31 December 2003 this balance was covered

and the founding capital is now fully subscribed (See also

Note 6).

h) Operations reserve

This represents the excess of income over expenditure since

the inception of MMV. This accumulated Operations Reserve

is available to be utilized for future operation and project

funding costs by MMV as its rapidly evolving research and

development project pipeline dictates. 

i) Foreign Exchange Reserve

Expenditure for operational costs in Geneva is denominated

in Swiss Francs. The foreign Exchange Reserve, created at 31

December 2003, represents unrealized foreign exchange gains

resulting from translation of non-USD denominated balance

sheet accounts.  It serves as an insurance to mitigate future

adverse USD/CHF currency fluctuations.

2.

MMV Statement of Cashflows to 31 December 2003

2003 2002
Notes USD USD

EXCESS OF INCOME/(EXPENDITURE) FOR THE YEAR 2h 2 593 910 (1 891 880)

(Decrease)/Increase in Provisions (328 708) 350 873
Depreciation 54 210 48 664

OPERATING RESULT BEFORE WORKING CAPITAL CHANGES 2 319 412 (1 492 343)

CASH FLOWS FOM OPERATING ACTIVITY
(Increase)/Decrease in Donations Receivable 3 210 192 45 336
(Increase)/Decrease in Project Balance Reimbursements 4c (310 383) 0
(Increase)/Decrease in Accounts Receivable (1 310) (1 025)
(Increase)/Decrease in Recoverable Withholding Tax 31 957 69 789

Increase/(Decrease) in Accrued R & D Commitments 2e/4 745 892 0
Increase/(Decrease) in Deferred Income (284 260) 607 700
Increase/(Decrease) in Other Creditors 73 863 26 090
Increase/(Decrease) in Accrued Expenses 19 155

CASH FLOW RESULTING FROM OPERATING ACTIVITY 465 970 748 045

CASH FLOWS FROM INVESTMENT ACTIVITY
(Increase)/Decrease in Guarantees 2d (5 026) (6 283)
(Increase)/Decrease in Fixtures and Installations 2c 0 (1 517)
(Increase)/Decrease in Office Furniture (5 672) (5 616)
(Increase)/Decrease in Computers and Equipment (13 235) (8 111)

CASH FLOW RESULTING FROM INVESTMENT ACTIVITY (23 933) (21 528)

CASH FLOWS FROM FINANCING ACTIVITY
Foundation Capital:
Payment received to Capital Fund 2g/3/6 53 341 439 299

CASH FLOW RESULTING FROM FINANCING ACTIVITY 53 341 439 299

NET VARIATION OF PETTY CASH, CASH & BANK DEPOSITS 2 814 791 (326 527)

Cash & cash equivalents at beginning of year 12 073 937 12 400 464
Cash & cash equivalents at end of year 14 888 729 12 073 937

Variation 2 814 791 (326 527)

Cash Deferred income Income Current year Recognized Total income
received recognized in deferred to income to be as capital as per

2003 current year following year received contibution I&E account

Bill & Melinda Gates Foundation 15 000 000 15 000 000
Rockefeller Foundation 1 000 000 1 000 000
Wellcome Trust 644 472 644 472
Swiss Government (DEZA/SDC) 323 440 607 700 (323 440) 607 700
U.K. Government (DFID) 1 590 000 (53 341) 1 536 659
Dutch Government (NMDC) 1 228 880 1 228 880
World Bank via Global Forum 750 000 750 000
ExxonMobil 100 000 100 000
Individual donors 221 221

Total received USD 19 892 541 607 700 (323 440) 744 472 (53 341) 20 867 932
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Project-related variable expenditure 

a) Drug R&D Projects and Project Partners, Grants committed *

During 2003, the foundation awarded grants to the following projects:
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4.

Award Paid Prepaid Accrued

Development Projects
CDA - chlorproguanil-dapsone-artesunate combination1 2 656 173 2 656 173 0 0
PA - pyronaridine-artesunate combination2 1 047 252 1 045 107 0 2 145
Artemisone - semi-synthetic endoperoxide3 1 923 840 1 923 840 0 0
Paediatric Coartem® 4 17 887 0 0 17 887
DB2895 668 000 668 000 0 0

Preclinical Projects
Isoquine - Superior 4-aminoquinoline6 891 715 891 715 0 0
IV ARTE - Intravenous artesunate7 0 0 0 0
OZ - Synthetic Peroxide8 2 085 301 1 787 021 0 298 280

Discovery Projects
Falcipain - Cysteine protease inhibition9 1 048 940 630 313 0 418 627
FAS II - Fatty acid biosynthesis10 701 213 701 213 0 0
Pf-PFT - Protein farnesyltransferase inhibitors11 676 884 667 931 0 8 954
DHFR - dihydrofolate reductase project12 526 000 526 000 0 0
Manzamines13 541 993 541 993 0 0
4(1H)-pyridones14 508 760 508 760 0 0
New Dicationic Molecules15 490 048 490 048 0 0
Novel Tetracycline16 500 000 500 000 0 0
DHOD17 30 000 30 000

Exploratory Projects
GAPDH18 90 260 90 260 0 0
Fab I19 114 471 114 471 0 0
PDF20 114 471 114 471 0 0
STI - mini-portfolio21 683 627 683 627 0 0

Total USD 15 316 836 14 570 944 0 745 892

*Grants committed mainly covered the effective period from June 2003 - June 2004 and include any Contract Research Organization expenditure to individual projects.

b) Project-related variable expenditure 

Represents the awards to the projects as specified above,

directly managed and supervized 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.

2003 2002

Project grants 15 316 836 9 154 724

Project variable
1 488 642 1 123 703expenditure

Project-related
16 805 478 10 278 427variable expenditure

c) Project Balance Reimbursements 

Refer to unused balances of project grants previously

committed, which are returned to MMV by the project

partners as stipulated in the individual contractual

agreements on termination or reorganization of R&D

projects.

Expenses

a) Governing Board and ESAC expenses represent travel

and accommodation only.

b) There were 10 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

Foundation Capital still to be subscribed at 31 December

2002 amounted to USD 53,341. 

The United Kingdom Department for International

Development, DFID, kindly agreed to allow a final

subscription of this amount to be allotted to Foundation

Capital from their 2003 donation of USD 1,590,000. Thus,

the DFID contribution to MMV for 2003 is recorded as USD

1,536,659 attributed to Donations Received and USD 53,341

to Foundation Capital. The Capital Fund is now fully

subscribed at USD 4,000,000 as stipulated under the

original legal statutes of Medicines for Malaria Venture

dated 15 November 1999.

5. 6.

1 GlaxoSmithKline UK/University of Liverpool UK/ WHO Special
Programme for Research  & Training in Tropical Diseases
(TDR)  World Health Organization, Geneva, Switzerland

2 Shin Poong Pharmaceutical Co. Ltd., Seoul, Korea/
UNDP/World Bank/WHO Special Programme 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 Novartis Pharma, Basle, Switzerland
5 Immtech International, Illinois, USA/University of North

Carolina, USA

6 University of Liverpool UK/GlaxoSmithKline, UK
7 Walter Reed Army Institute for Research, USA
8 Ranbaxy Laboratories, India/ University of Nebraska,

USA/Swiss Tropical Institute, Basel, Switzerland/Monash
University, Melbourne, Australia/F. Hoffman-La Roche,
Switzerland

9 University of California, San Francisco/ GlaxoSmithKline
(Tres Cantos; Madrid, Spain & Philadelphia)

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

11 University of Washington, Seattle/Yale University, USA

12 BIOTEC, Thailand/London School of Hygiene & Tropical
Medicine, UK/Monash University, Australia

13 University of Mississippi, USA
14 GlaxoSmithKline, Tres Cantos, Spain (mini-portfolio)
15 University of North Carolina, USA/Swiss Tropical Institute,

Basel, Switzerland
16 Paratek Pharmaceuticals, USA
17 University of Leeds, UK
18 Swiss Tropical Institute, Basel, Switzerland
19 GSK Tres Cantos, Spain (mini-portfolio)
20 GSK Tres Cantos, Spain (mini-portfolio)
21 Swiss Tropical Institute, Basel, Switzerland
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