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Message from the President & CEO 
and the Chairman 

2006 hae bean a year Qf mmy Imporb14 banaYam tor tf& 
M i n e r  for MP V m m  (MMVf. Movement in and out cd 
M's reeeerch and dtmlclpment (R&D) f&fllnPv, whh wHh- 
dmMe project advancement. ampFLses m h  d tho x i e m  
secloo d thls repart. The uuciaf 'pmtfob menapsment' actPIlty 
lhat helps rnakas us a himty cost-elfactNe and productive R&D 
organintion b well Iluskated. The other m a 1  factor Val 
nW~s us owate Miorerrtty, the tfiemqth of Ule public-pnvale 
partnsrahip model, Is also well em@JMeb Palpashp~ I l k  om 
are row Um norm rather ttren Plt anooplloTl h gtrrbel efk~rts ta 
deveiap produets lor &eases that rriahly a t k l  the d d o p i r g  
wld. 

The sucoees of thi operatlorial mock1 hers brom us new 
donors and 6ta)rehoh.  Theu convlctlon lttrrt our work Is a key 
demI h Ine e v e U  &feat of malaria has prnpded us krto 
becoming e '30' o r p i &  by adm a cnmponent 
aob our well esbaMidwd discwer and develcy core. Folbwhg 
w& mnsullatmn we have now Increased aur to ensw 
that me drwp b h t  should sm emefpe from au plpdhe WM 

rexh thoas m need quickly and at an abd&le mt. 

Vk can take iustlfleblC pfl& in ou portfohn, hi4 M h  our 
m a y  pamts shce 2000, and ow managernerd methods that 
seeh to continuously h m e  portlollo vabe. Rigomus selec- 

tion pnxesses are cmpM wlth generous support d me m d  
promking candichbs ad cp~idc termination ol Me less mess- 
fd ones. This is no( easy or popu$c but essanbal il ow grawhg 
R&D expenditure is to be algned effecfivelv WWI ow highly- 
l o c W  miasion. 

By h e  end of 2M)6, in accordance with a number of recommer- 
dations fm our Expen Sckntttlc Advlegr Commlm (ESAC), we 
wll haw added a number of new predhcal pojecte, re-balamced 
Ihe may of development prcjw, and inctuded a new 'mM-port- 
lolio' with the NovarW hstlt* of Tropicai D i w  (NMI) in 
Slnpapare. The Wr is notable because. for the fir9 time, we and 
w r  phamaceulicd partner, bvertis, are speclflcdly terpetlng 

&e kss ck3adly hut equaWy Mtltating Pltwtm&rn uiw malaria, 
found rnosfty in Asia and Sodh Ameuica. 

Apart from these significant changes, advities at the discuvery 
end of our porffollo were further boosted by a traditional Call 
for Proposals that proved highly sucoessful, and illustrated the 

innovalie potentlal of academia and ttie biotechnology industry. 

seven wen choaan 
b be included in ' 1  
me partfollo, in- 

sQroement wirh tte 

lion and It16 M a d  
Instilute ( ~ ~ d  to 
MlT and Hmard), d 

I 

the petation 
that defeats 
maMa and sets 
the timetable 
for its ultfmate 
eradication. 

the value chm, several of our 7 

chug Went MD !he derioive stage 
of Phase Ill cllnical trials.. Development 7 
NgMghts w inctude fow rw artemisinin- P 
W d  w ~ n a t u n  ttrerapres (ACTS) in Pfiase M 
dl&d triah in Afrlca and Asia. Rsgulalory Mng d lhese 
wiU-~ a strlngefl re@&Wj m o r l t y  is expected behrvm mid- 

2007 and 2008, Oar 3,600 patier43 were e n r ~ k d  In these 
and other chical studies IR 40 research ctnftes dlstmuted over I 

This b certtrnly the largest and mst dlverse p~M'IoIio of antl- 

malartal dm@ being marched and devdoped m tii&uy. The 
chalhenge lor us bil be ib confinud successful management h 
Brmsof sctence, budwts, and the execlnibn ol the legat agrm- 
rnents that a w n  riglWc arrd obtigatlons to IE and ow many 
partners. Indeed, hMW is much better urderstooct toClay as b 
a plobal n & w k  of contractudy-tled p m n  man as a 
Geneve-based enti. We now heWt from the suppcnl of xmd 
80 p m e m  b 34 cmnhies; b e d t  achieved through Ihorough 
&-bllgme, stringent oversight, transperency in decklon 
m w ,  and herd wolk. 

Thm who ham md edw annuel repds or have aftended our 
annual meeti-lg of $ lak~M&ta  know iMt  we oftm assert ttrat 
despite the w i n g  cwnplwhy uf operating wlth many partnerS, 

I 
coet-dectinw a d  high pmd~mctlvlly are cheracleristks 
d MW. Bd what is the ewldence lor tMs? MYke mmercial 
qpsr-6, thm &re no unkersaPy accepted extemel metrlm or 
templates for c o m p l m .  However, a recent study conducted 
by the l m - M e d  Omce d Healtn Econondcs (WE) ad& 

Y 



Or Christopher Hentschsl. President 8 CEO 
Lynda, Baroness Charter of Wallasey, Cheirman 

further weight to this assertion. R illustrates that a significant 
health impact for a very reamable investment is the kdy out- 
come of MMV's work. 

The OHE study', candvcted on bmtl of the PrDdut Dewbpnmnt 
ParOnershlps Fmders' Group, wra dea$Red b help niwn gWal 
puMi hem donors m In- dratepies. It umd BQlnted 
hdusty expefleme and rn&b lo appmxmrate (ha M at 
prcmhcing product8 from six PDPs (preducl development 
partnerships) illchrhp MMV, and I kn ,  using estimates d u p  
fake and impact at me reculting prochds, csW8kd IndkaIb 
dollars mvested per DALY {dlsabMy djuated IYa paj avertCd 
(a measure of the cost-effecti~nw in reducbg the impkd of 
e dlsease). Them are many caveat3 regarding b e  accuracy d 
this type d celcutallon bated as it is on m y  mmpWt$, 
bul the fesults are, nevertheles, quite sblking. For m d ~  
portfallos, esthted R&D mst per DAW everted r;rrqlcd from 
USD 12 te USD 107 wMle fw dugs, R ranged from lKD 12 b 
USD 17. Both Pletn? figures we in the good-to-ex&t rsslpc 

wlwn compared wtth fiumarws publkhed ml- 
s t u b  for existing plobal publlc health pmgammss 

The OHE flndlngs, thauph nd kmed on my partlchu dts- 
ease, elm inform aur bellsf mat, . amn~~t  hegeCted d i i r ' ,  
malaria is lihty to be an ewly sucmrss far Ihe power d lcience 
and lnnovaticul to mah a MI puhk he& dtlkmnce. INklar- 
la only armrs bemuse of ttre complex undedymg l&-qcle ul 
the rnalarta par-, mlch leech la four racagnited ~~I and 
product innovation strategies: pfoducb for mtmllh~g vacfors 

~ ~ c ~ ,  larvaecides, bednets). products for dlegno~ 
hg, treathg or preventing the diseese [d iagtwh and 
product!! thal premt paresite repdudon and lramdm 
[gamelocldal bug!$, and pratW3.3 dmd at mhancing or 
producing mtaa l  imrnunlty to the perash {none @day, but 
Mwe vaaines). These tow appmches are in Iheoly mly 
$ynerglstic when used together or even in p#W ~r~lbjRPtlOm 

In prztb, the benefits uf a mphens ive  md irr$pmkd 
approach to ma$rla taatment arid cantrot are no I m g a  &W- 
d or &betable. W is Vlm much remainhg debat8 bstvreen 
me need for pfcdlrct h n e n s  wd the scale-up and use of 
the best tools we have May.  @ aw mesm Ihere u still a 

mourrtain $ c h b  In bulh and h e  broader commmity 
bptpmabd b l  mtmllng, Indued eYenbrelly eliminatba malaria 
&JIM mlleudvely 8hW up the e m u s  resourcas needed to 
w l n t h e ~ ~ t h e ~ ~ l M ~ .  

me good n m  k Umt r h  Whg of dwwi i-Py nnked 
to p w l y  in the dwebpm~ wrld b now gdrnng itwuwhyj 
powCn1 m0menlum. &me G8 n&ne hevu c a m M  B apand- 
ing m u d  mare on @id tmm ad pwrty iiWii&+~ by 2010, 
with hnlhw lmaaen by 2015- Indluidur( ~d~ bsh a the 
US  dent^ MM I-, anrl  lo wlrt mnmni 
f r m  me Prtsiderrt of Ctha ta fim rraalarla in Africa; and WHO, 
Global Fund, W B n k  and UNICEF comdmenk, IWMe 
that deming m&la ha b ~ o r n s  a slfp€fkW f m r  i~ -1 
dewlopmenl dipbmecy. b y  of them r& hgmly pd intsn- 
timtbatm b 8 ~  slOwlytdbmdby real remmm-weam 
stiD fa s h d  of what la ma& 17GBdbd kl &hat malafa Wer, 
tt would k churlish Rot to rejbice d Me pakiva cbpss  
Wlrrg wmupht. Wd &re a m  on tlla Mnk d a raal break- 
t h m u g h , b ~ h h ~ m d h b m W m M W t k n e e &  
eU htarvomns to p r m t  and treat malaria. h i a r i a  control 
success storim thkdcab Dmi$d lu M a ,  e,p., Vmarn, ore now 
bdnQ scen In Mlca, tw, and an mtming rppidy, as m the cam 
d Zanzm Forthumre, thk ymJ IIH th-e ntst llime in decades, 
HtC cooapt d '-' as a Imp-teim QOUI haS becn a e d  
by pditklmr aa @&el lrealth leartsra wtthm camha under- 
standable anguish Ulat Wy me inbvi&bly W l h ~  s@!3 too high. 

this current pmha m e m  be a reel Q@~Q paint or just 
Molher cese ol pdm4al -led? 

Our view is ma p a k d  lpre d l  wbFk lamb &awlrq narrow 
intern, dodr'k, &dcm@tmn, wecan rpplp mmdlng re- 
m a W l e h a p p e n - w e m b c t h e ~ ~ ~ r n a b r h  
end Mn thg dm&Ue fa 118 &ate endiePl0~ Prlident M n  
F. Kennedy, a malafla sunrivor wtm mrgly backl the failed 
etadicabn @HI nf Ihe 15306, mkl one d tth aremonbl8 1862 
speeCb6 with mss words: 'Ilis7jl y m  ago fifl umt BMoh 
explmr &urge MBUary, lnSo #ue b die on Mount E m ,  m 
a ~ k i y d d h 4 m t l o d l m b k  HmU'~ettisthon?.' 
MII woe b b'we and w8hgaing tpHm9& anUlt@mogn 
and me plum rn fhm, mu new ~QQH Ibr mrulsdgs and 
pM#&!lEm.' 

Tohy, Pmld~nt Kennedy mlmt ham been mpmd b h d  that 
4 5 ~ b k l l l P l l l ~ f P I ~ ~ ~ h k ~ R c d h a v G b ~  
overcome - bui malmia is a l l  €ham. The b b sat a W ' c  
timetable a nnlsh UII? j& he and his corngo& slated Is 
lory averdm 
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Beyond Phase Ill: 
Access becomes r 
Achievements in 2008 

D Launched MMV access activities at MMV Stakeholders' Meeting in Zambia in May 

D Developed MMV access strategy and work plan 

D Initiated access and launch strategies with commercial partners for three late-stage 

products 

b Established ADAC - MMV's Access and Delivery Advisory Committee 

(80% of members from malaria-endemic areas; key competencies represented) 

D Initiated preliminary market information gathering, planned for longer term market 

analysis work, identified options to improve demand forecasting 

D Developed communications materials on MMV's access activities 

(including new section on MMV website and information papers for stakeholders) 

Why focus on access? 

MMV is now a 3D organization 

working to "Discover, Develop, 

Deliver." 

Medicines for Malaria Venture (MMV) was 

initially established in 1999 to ad- 

dress the absence of new antimalarial 

medicines, largely due to the failure of 

the traditional market-led model of R&D 

investment. By early 2006, the promise of 

new antimalarials was close to fulfillment, 

with four products in the MMV portfolio 

moving towards Phase Ill clinical trials. 

This unprecedented situation led to the 

recognition that the development of high 

quality new antimalarial drugs, princi- 

pally the artemisinin-based combination 

therapies (ACTs), is not in itself enough. 

Widespread, affordable access to the 

drugs is also a critical factor that requires 

urgent attention. 

However, launching new products into 

the market in malaria-endemic countries 

involves a number of risks: the market is 

dynamic, largely unmapped, and faces 

a number of bottlenecks in supply, de- 

mand, market structures, procurement 

systems and financing. Although many 

of these factors cannot be controlled by 

MMV, their effect on the uptake of pro- 

ducts needs to be carefully considered. 

In most cases there is a significant time 

lag between the registration of a pro- 

duct and its widespread adoption, as 

experienced by Novartis in their scaling 

up of Coartem3, which took over five 

years. New ACTs would benefit from the 

lessons learned by Novartis. Figure 1 

shows an overview of key activities and 

an estimated timeline, reducing the gap 

between registration and widespread 

adoption of new ACTs. 

Current efforts to correct this critcal 

lack of access have been applied mainly 

through the public sector, largely finan- 

ced through the Global Fund to Fight 

AIDS, Tuberculosis and Malaria (GFATM). 

However, the private sector also plays 

a vital role in treating malaria, providing 

between 15% and 80% of treatment, 
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Policy 
- Dis tWim I 

f l m w  
EvalueUon Figure 1. Access to  new ACTS: overview of key activities and estimated timetines 

depending on the country. The choice 

of product purchased through this sec- 

tor is driven largely by cost and avail- 

ability. This encourages the continued 

use of ineffective treatment (chloroquine 

and sulfadoxine-pyrimethamine or SP 

being the main drugs of choice in the 

private sector). 

The failure to provide access to more 

effective drugs is clearly evident, as the 

poor turn to low efflcacy drugs, provided 

through often unregulated local drug 

outlets. Unfortunately, no concerted effort 

is being made to address this situation in 

the private sector. 

A coordinated strategy is urgently need- 

ed to deliver highly subsidized ACTs 

through all appropriate distribution out- 

lets. MMV's involvement in access stems 

from this recognition and the need to 

ensure that products from the MMV 

pipeline are launched in a manner that 

supports availability, affordability and 

uptake. In particular, this involves meet- 

Ing the specific needs of MMV's target 

population with regard to the 'marketing 

mix', (combination of product, place, 

promotion and price), especially with 

regard to price and distribution outlets. 

MMV recognizes the limitations in what it 

can achieve in this respect, and will thus 

focus its efforts on activities where MMV 

can have greatest impact, based on its 

areas of competence. 

2008: Wning the focus for 

MM'V's access acthities 

Global access is a new area to MMV The 

recommendation by its Board in October 

2005, as well as stakeholder encourage- 

ment, led MMV to build on the strength 

of its R&D activities and to expand its 

mandate to encompass 'delivery'. 

The goal of the MMV access activities is 

to help ensure rapid uptake of products 

from the MMV pipeline. Products should 

be widely available in both the public and 

private sectors, at affordable prices, with 

adequate information to ensure appro- 

lsriate use. 

The introduction of new antimalarial 

drugs on the market within the next two 

years will present additional choices for 

the treatment of malaria. Decision mak- 

ers will need a framework to objectively 

assess the relative value of each thera- 

peut~c choice, and its appropriateness 

within the local context in terms of resis- 

tance, d~str~bution outlets, and level of 

familiarity with current first-line treatment. 

The availability of new tools also provides 

the opportunity to align the choice of 

drugs to the ability of the service provider 

in terms of ease of use, tolerability and 

other key considerations. This normative 

function of policy guidance is clearly with- 

in the remit of the World Health Organi- 

zation (WHO). There is nonetheless the 

need for a consultative process with key 

stakeholders in defining the evidence 

base required to guide the decisions, 
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including the collection of data from 

Phase IV studies. 

Within this context the MMV access 

strategy has three key objectives: 

Shaping the debate 

ACTs are a relatively new class of drugs, 

and are identified by the World Health 

Organization as the class of drug of 

choice for treatment of uncomplicated 

malaria. Further data would be helpful 

to allow WHO and national decision 

makers to take informed decisions for 

continued expansion of the use of ACTs. 

MMV will work with partners to frame the 

questions and gather the data required 

to expand uptake of ACTs, through the 

following actions: 

D clarifying the decision-making frame- 

work for new product adoption 

0 convening a meeting to identify Phase IV 

research reauirements 

D aiming to obtain consensus require- 

ments to expand availability of ACTs in 

lower level distribution outlets 

D sharing best practices on distribution 

of ACTs 

Faster time to product uptake With this in mind, the focus of MMV's 

Moving new ACTs through the policy access work will include clarification of 

and regulatory stages to allow for faster areas in which MMV will play a lead role, 

uptake requires a clear understanding a collaborative role with other access 

of the structure and dynamics of the initiatives, or a role as an interested 

antimalarial drugs market, as well as observer. This final category will include 

key influencing factors in product adop- aspects which will have an impact 

tion. MMV will therefore focus activities on MMV's ability to achieve results on 

around the following: access issues, but for which it cannot 

take a lead role (e.g. strengthening health 

D better understanding of dynamics of systems); thus MMV will limit its engage- 

the antimaiarial drugs market and country ment to highlighting the impact of these 

situation issues in order to encourage a response 

from appropriate actors. 

D understanding the barriers to uptake 

B mapping the critical pathway for early 2008: Year of transition 
product adoption 

It is essential that the right foundations 

D generating interest in the new ACTs are laid in order to maximize the effec- 

among key stakeholders tiveness of MMV's future access work. In 

this respect, 2006 was a year of critical 

D developing product-spec~fic access learning and transition as the require- 

plans for drugs within the MMV portfolio ments and opportunities for access were 

assessed. These requirements include 

Achieving health impact at the new commitments in staff, resources, 

country level and planning. 

The use of high quality ACTs is mainly 

limited to the public sector at present. The first half of 2006 focused on: 

In order to determine optimal solutions 

for allowing wider availability, MMV will D raising awareness of MMV's new focus 

undertake country-level activities to 

identify best practices in ensuring wider 

access to ACTs. It will provide the "proof 

of principle" of improved access resulting 

in health impact. 

MMV will build on the partnership model 

that it uses in R&D to collaborate with 

partners at the national and global level. 

on access, and achieving buy-in from key 

partners through the following activities: 

a special access meeting at the MMV 

Stakeholders' Meeting in Zambia; discus- 

sion with new donors on access work 

(Ireland and the Netherlands); reaching 

out to key stakeholders; and identifying 

potential partners to contribute technical 

expertise. 
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D working with MMV late-stage product 

partner companies to clarify and support 

access expectations, renegotiate con- 

tracts to include post-authorization colla- 

borations, and initiate thinking on product 

launch strategies. Partners agreed that 

the major objective is to achieve wide- 

spread availability of affordable products 

and promote the~r rational use. 

B developing an initial work plan, identify- 

ing and recruiting staff. 

B establishing the MMV Access and 

Delivery Advisory Committee (ADAC). 

b assessing information gaps and re- 

sponses, through identification of market 

analysis work required, understanding of 

future market dynamics, clarification of 

pricing and subsidy. 

The last few months of 2006 offered 

the opportunity to take stock of the 

developments to date on the access 

programme and to consolidate activities. 

Work continued to focus on refining the 

MMV access strategy, revising the multi- 

annual work plan, initiating specific mar- 

ket analysis work, develop~ng concepts 

on 'proof of principle' for launching new 

antimalarial drugs, working with partner 

companies on product-specific access 

narratives, and developing information 

platforms to share MMV portfolio infor- 

mation with malaria-endemic country 

stakeholders. 

Access and Delivery Advisory Additional areas of expertise may be 

Committee (ADAC) identified as products move along the 

In line with advice provided by MMV's access pathway. Further members may 

Expert Scientific Advisory Committee be invited to join ADAC to ensure a full 

(ESAC), MMV established the Access range of experience in private sector 

and Delivery Advisory Committee, which distribution of goods in malaria-endemic 

met for the first time in July 2006. The countries. 

committee is composed of 14 members. 

Eleven of the current ADAC members 

are from malaria-endemic countries. 

The role of ADAC is to: 

D advise MMV on the development and 

implementation of product access plans 

to ensure timely and effective delivery 

of new antimalarial drugs in malaria- 

endemic countries. 

B provide more general advice and in- 

formation on appropriate strategies to 

achieve MMV's access and delivery goals. 

The breadth of expertise represented 

among ADAC members includes the 

following areas: 

B epidemiology, Phase IV trials, regulatory 

affairs 

B drug policy, procurement, supply chain 

management 

B f~nancing, economics of malaria and 

malaria drugs, demand assessment 

B drug launches, marketing and com- 

munications, drug delivery 

In 2006, MMV laid solid foundations for 

its new expanded role. In 2007, MMV 

will start the implementation of full mar- 

ket analysis and country-level activities 

to prepare for the launch of new high 

quality ACTS from the portfolio as they 

reach regulatory approval. This challeng- 

ing scenario will demand even further 

commitment and dedicat~on of all partners 

in order to ensure the significant health 

impact that MMV donors and stake- 

holders seek to achieve. 
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- 'The h fiemisinin Consortium 
the lnstitute for OneWorld 
-ity to address the critical issue 

and for artemisinin. 

I (WHO) recommended that countries 

where malaria is resistant to conventional 

treatments, such as chloroquine, should 

switch to artemisinin-based combination 

therapies (ACTs). Since then, orders for 

ACTs have increased exponentially each 

year, with WHO alone initially request- 

ing 220,000 treatment courses for the 

public sector, later increasing their order 

to 10 million treatment courses in 2004, 

and to 60 million in 2005. This surge in 

demand led to a global shortage of ACTs, 

raising the cost of the drug and making it 

inaccessible to those populations in des- 

Three complementary scientific perate need of treatment. In addition, it 

approaches together aim to left the ACT production system straining 

improve artemisinin production to keep pace with demand. 

technologies. This will consequently 

stabilize the supply of artemisinin, Artemisinin, the essential active ingredient 

lower the cost of artemisinin of ACTS, costs at least ten times as much 

production, and ultimately make as chloroquine. It is extracted from the 

ACTS cheaper and therefore more herb Arternisia annua. Cultivation of this 

accessible to patients who need plant requires a minimum of six months. 

them. These approaches constitute The extraction, processing and manu- 

a revolution. facturing of the final products take an 

additional three to five months, depend- 

ing on the product formulation. 

It became obvious to WHO, national ma- 

laria control programmes, and initiatives 

researching new treatments for malaria, 

such as the lnstitute for OneWorld 

Health (IOWH) and MMV, that reliable, 

low-cost supplies of artemisinin were 

urgently needed if the situation was to 

be resolved. 

In response to this situation, three pro- 

jects have joined forces to satisfy the 

projected global demand for ACTs. 

Known as the Artemisinin Consortium, 

this collaboration aims to ensure maxi- 

mum impact on ACT supply chains, and 

to ensure that the new technologies do 

not enter supply chains for substandard 

drugs or monotherapies. The projects are 

outlined briefly below: 

b The lnstitute for OneWorld Health 

(IOWH), in partnership with the University 

of California, Berkeley, and Amyris Bio- 

technologies, is using synthetic biology 

to develop microbially-derived artemis- 

inin through fermentation. 

b The Centre for Novel Agricultural 

Products (CNAP) at York University IS 

applying fast-track breeding technologies 

with the aim of creating new, non-GM 

cultivars of Arternisia annua with in- 

creased yield of artemisinin. 

B Medicines for Malaria Venture 

(MMV) is working towards developing 

a new class of antimalarial compounds 

- synthetic peroxides - that is safe, 

potent, and could mimlc the rapid action 

of artemisinin. 

These three complementary scientific 

approaches constitute a revolution. To- 

gether, they aim to improve artemisinin 

production technologies, which will 

consequently stabilize the supply of 

artemisinin, preventing vast fluctuation in 

prices and shortage-driven price rises: 

lower the cost of artemisinin production; 

and ultimately make ACTS cheaper and 

therefore more accessible to patients. 
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MicmblsHy-derived artemkinin 
IMtitUte for OneWorM Health, 
USA 

The Institute for OneWorld Health and 

its partners, Amyris Biotechnologies and 

the laboratory of Professor Jay Keasling 

at the University of California, Berkeley, 

are using synthetic biology to help reduce 

the price of artemisinin. The project aims 

to create, optimize, and scale-up micro- 

bial production systems to augment 

current supplies and make high-quality 

bulk artemisinin available to ACT manu- 

facturers year-round at a price much 

lower than the current cost to them. 

The project is addressing the price of 

artemisinin derivatives, which are a signi- 

ficant cost component of ACTS. The price 

of artemisinin, the starting material for 

the synthesis of artemisinin derivatives is 

extremely volatile and in recent years has 

ranged from USD 400 to USD 1700/kg. 

The price that the Institute for OneWorld 

Health project is targeting is USD 100/kg 

for microbially-derived artemisinin, with 

the goal of reducing final treatment costs 

and helping to stabilize the ACT market. 

This project aims to develop and vali- 

date a cost-effective, commercial-scale 

process using fermentation combined 

with synthetic chemistry to produce 

artemisinin. It is anticipated that bulk 

production of this important compound 

will significantly reduce the price of these 

med~cines, making them accessible to 

the hundreds of millions of impoverished 

people who contract malaria each year. 

The industrial fermentation process also 

offers advantages in scalability, reliability, 

and flexibility, which allow for a greater 

and faster ability to adjust to market 

changes. 

There are two stages in the production of 

microbially-derived artemisinin: biological 

and chemical. The biological stage em- 

ploys an engineered microbe to convert 

simple sugars into artemisinic acid using 

microbial fermentation. Several chemical 

synthesis steps then convert artemisinic 

acid into the final product, artemisinin. 

Production using the highest manufac- 

turing quality standards is expected to 

begin by 2010, with the goal of making 

enough medicine for 200 million of the 

estimated 500 million treatments need- 

ed. OneWorld Health is in the process 

of selecting a manufacturing partner. 

High-ytekllng ArtamiW mnua 
Centm far Nwel AgriculturaI 
Products (CNAP), York University, 
UK 

The medicinal plant Artemisia annua is 

currently the sole source of artemisinin 

and will continue to be an essential ele- 

ment for supply in the foreseeable future. 

However, it usually yields less than 1 % 

dry weight, making production expen- 

sive. High-yielding varieties would reduce 

the costs associated with both cultiva- 

tion and extraction, and would improve 

returns for the farmer. 

Based at the Centre for Novel Agricul- 

tural Products (CNAP), a research centre 

in the Department of Biology at York 

University, this project aims to produce 

new, non-genetically modified (GM) cul- 

tivars of Artemisia annua with increased 

artemisinin yield, using fast-track plant 

breeding techniques. 

A population of Artemisia annua seeds 

with increased genetic variety has been 

created by means of a chemical treat- 

ment, widely used in plant breeding. Two 

complementary approaches will be used 

to screen this population for individuals 

with increased artemisinin yields. The first 

approach screens their DNA for gene 

alleles that are predicted to improve 

yield. The second approach measures 

the artemisinin levels in leaf tissue. 



Once high-yielding individuals have 

been selected, classical crop breeding 

methods will be used to convert them 

into agronomically robust varieties. Field 

trials in a range of global environments 

will be conducted on the new varieties. 

Roll-out will include a sustainable supply 

of high-quality seed, supplied at cost, 

accompanied by a handbook for grow- 

ers. It is vital that the new varieties are 

not used in the manufacture of mono- 

therapies or substandard drugs. To this 

end, it is anticipated that seed distribu- 

tion will be overseen by a stakeholder 

cooperative, who will ensure that the 

crop is to be used only by approved 

ACT manufacturers. The use of hybrids 

further mitigates this risk, as growers will 

achieve greatly reduced yields from seed 

they save from such varieties. 

Synthetic perolrides 
Medicines for Malarla Venture 

(Mnmr) 

In collaboration with a number of re- 

search partners, including the University 

of Nebraska, Monash University, and the 

Swiss Tropical Institute, MMV is working 

towards developing a new class of anti- 

malarial compounds that is safe and 

potent. This class of synthetic peroxides, 

coined the 'OZ compounds', could 

potentially have a different mode of 

action or molecular target in the parasite, 

compared with artemisinin. 

Many synthetic antimalarial peroxide 

compounds have been identified as 

having antimalarial activity, but almost 

all suffer from low oral activity. Therefore, 

scientists are eager to discover new 

peroxide antimalarial agents that can be 

easily synthesized, are inexpensive, have 

high oral activity, and which are devoid 

of the known toxicities associated with 

artemisinins. The synthetic peroxides 

appear on initial evidence to be poten- 

tially safer in early pregnancy than the 

artemisinins; and safety in early pregnan- 

cy has been one of the concerns about 

deploying ACTS to women of childbear- 

ing age. The goal is to identify new anti- 

malarial agents which have the requisite 

pharmacokinetic properties to allow 

curative doses to be administered over 

a one to three day period. 

An extensive investigation of the exist- 

ing OZ compound library has been 

undertaken to identify the key features 

contributing to single-dose cures, which 

include high oral bioavailability, a longer 

half-life, and possible prophylactic 

activity. The research team will select 

the most promising OZ compound for 

clinical development during the second 

half of 2007. 
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MMV's hope is that the 

four new ACTs in its portfolio 

will enter the market in 2008 

and 2009, bringing options for 

treatment never before available 

to the malaria community, at a 

competitive price; and that each 

individual country will select 

the drugs most appropriate 

t o  the needs of i ts people. 

The four new ACTs are: 

pyronaridine-artesunate 

(PYRAMAX"), chlorproguanil- 

dapsone (LapdapW)-artesunate 

(CDA), Coartema dispersible 

tablets, and dihydroartemisinin- 

piperaquine. 

~lways been competitive, 
ising projects being selected for development. 
I 

In 2006, as the competition for resources 

became acute, the selection and evalua- 

tion process of the MMV portfolio became 

more critical. Funding was discontinued 

for projects not able to achieve their mile- 

stones and/or unable to meet the overall 

MMV strategy. At the same time, in order 

to maintain the portfolio at its optimal 

efficacy, new projects have been add- 

ed, including two new mini-portfolios. 

Several projects were approved but not 

immediately funded. The net effect is 

that the portfolio is deeper than ever in 

the early exploratory and early discovery 

areas, with only four Phase I l l  projects, 

which should be filed in 2007 and 2008, 

remaining in the pipeline on the clinical 

side. This wealth of new antimalarial 

products entering the market place in 

the near future, leads us to the next 

question: What will be the effect of this 

competition in the market? 

Will competition in the antimalarial drug 

market benefit the patients? Many experts 

believe that this competition will cause 

confusion and that countries in need will 

not be able to cope. The new influx of 

drugs will certainly be a challenge for 

African malaria control programmes, 

which have never had to deal with more 

than one first-line drug at a time; but 

there are advantages to such competi- 

tion. Many economic theories suggest 

that no system of resource allocation is 

more efficient than pure competition, 

since it causes companies to develop 

new improved products, services and 

technologies. We know that up until now 

this has not happened in the field of 

malaria R&D because of the small reward 

for investment; however, with the Invest- 

ments in new products being made by 

initiatives such as MMV, the rest of the 

free market should take over. The first 

of these effects has already been seen, 

in the lowering of the cost of Coartem". 

The newer products in the MMV pipe- 

line should force the prices paid by 

public and private markets down even 

further, especially as a result of com- 

petition in the private market, where 70 

to 80% of patients obtain their drugs. 

Currently, doctors treating malaria in 

Africa have only one GMP fixed-dose 

ACT to give their patients, and if this is 

not tolerated, then there are very few 

other options available. 

With MMV and its partners providing a 

variety of quality products competing in 

an open market, doctors and patients 

will have a wider choice. By companies 

providing product information and train- 

ing on the new ACTs to doctors and 

other health personnel, consumers will 

be better educated and less likely to 

buy inferior products or counterfeits. 

Thus, over time, superior products will 

be recognized and will become the 

predominant drugs used by the public. 

The choice will be market driven and 

not that of a few experts in a distant 

conference room ! 
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The eve~changing MMV portfolio 

There were many changes to the portfolio 

in 2006. In May, funding for the Pf protein 

farnesyltransferase project was disconti- 

nued due to the inability to make drug- 

like compounds. Out of the 107 Letters of 

Interest from the Fifth Call, 16 projects 

were short-listed. The full proposals were 

reviewed in Washington, DC, in July, and 

six of them were recommended for inclu- 

sion in the MMV portfolio. These projects 

are now under contract negotiations. 

The MMV ESAC annual project review 

took place in December. It differed from 

previous meetings in that projects were 

evaluated at two levels: initially accord- 

ing to their scientific viability, as before; 

and then, in a final overview, budgetary 

requirements were matched to available 

funding and recommendations made. 

ESAC recommended that MMV fund- 

ing for the following projects should 

be discontinued: 130x1 1160 + Pipera- 

quine, 4(I H)-pyridone GW308678 (a 

back-up will be selected to replace it), 

new dicationic molecules, Cameroonian 

medicinal plants, and enantioselective 

8-aminoquinolines. 

A decision on isoquine is pending. Due New mini-portfolios 
to the inability to conclude a contract, 

AQ-13 is no longer under contract The success of the GSK/MMV mini-port- 

negotiation. New projects which were folio has led to two new mini-portfolios 

selected in the Fifth Call for Letters of being formed this year. The advantages 

Interest, and which are under contract of the GSK/MMV mini-portfolio are due 

negotiation, include dihydroorotate mainly to the power which comes from 

dehydrogenase inhibitors, immucillins, being a large professional organization 

TDR22093 series, natural products with dedicated staff, and the flexibility 

whole-cell HTS, and natural products as to move resources, including personnel, 

new prototypes. The novel macrolides from projects that are not progressing to 

and tafenoquine projects were approved those which are more likely to achieve 

but not funded. If additional funding their goal if allocated more resources. 

becomes available they may be added The addition of the two new mini- 

to the portfolio. portfolios, described below, provides 

MMV with more depth in the early dis- 

Table 1. Projects discontinued or put on hold in 2006 

covery stages, resulting in a substantial 

pipeline that has the potential to bring 

forward the new drugs needed to treat 

malaria in the future. 

Novartis Institute for Tropical Diseases 

(NITD) Malaria Research Programme is an 

international public-private partnership 

developed to bring high-quality drug 

candidates directed at a curative modality 

for Plasmodium vivax, and a single-dose 

cure for Plasmodium falciparum. 

Project I- Dates of funding Reason for discontinuation of MMV active support I 
aminoquinoline: May 2003 - Dec 2006 

- 

Cameroonian m h  2005 - Dec 2006 
medicinal plants 

- 

New dicationic molecules 
. - 
- 

)soquine Feb2003-Dec2006 

No longer fits the MMVIESAC st rwy.  

Active moh les  dd not f i l  the MMVIESAC strategy. 

Models drd not predict activity of present molecule@ in man. 

On hold h i l  more funding available and re-evahtion - of rsoqune In the W / E S A C  stralegy. 

Concerns over pharrnamkvletics and no longcir fits the 
MMV portfolio strelegy. 

24 2002 - May 2006 Concerns about the ~arrnacoMnettc profile of the most 
ranesyltransferase prornlslng moleclk4. 

= - 
~67GEf i ts  the MMV/ESAC strategy. - 



This ambitious programme is funded by 

the Wellcome Trust, Medicines for Malaria 

Venture, Economic Development Board 

of Singapore, and Novartis. The major 

collaboration will be between the Novartis 

lnstitute for Tropical Diseases, the Geno- 

mics lnstitute of the Novartis Research 

Foundation, the Swiss Tropical Institute, 

and the Biomedical Primate Research 

Centre. The programme is focused on 

very early exploratory and discovery work 

which, when successful, will be handed 

off to MMV for further development. 

The Broad lnstitute of MIT and Harvard Authorization for Phase Ill 
and the Genzyme Corporation initia- Advanwment Committee (APAC) 
tive for novel antimalarials is working in 

collaboration with MMV to discover new APAC is a new committee which met 

antimalarial drugs. The initiative will use for the first time in 2006. Its role is to 

existing leads, drug candidates, and evaluate projects which have completed 

ongoing screens to initiate discovery Phase II and are ready to proceed to 

programmes, including hits from on- Phase Ill. 

going screens; develop new screens 

and chemistry programmes based on Approval for advancement to Phase Ill 

ongoing discovery biology efforts, small requires that Phase II data support the 

molecule microarray technology, effector advancement based on scientific data, 

screens, and new genome annotation; and that the drug meets the MMV stra- 

and generate new fundamental know tegic plan. The pyronaridine-artesunate 

ledge, tools, and data, such as high (PYRAMAXC*') project was given the go- 

throughput gene knockouts, pathway ahead for Phase Ill development. 

network mapping based on gene 

expression, metabolomic and proteomic 

profiling, and the Plasmodium falciparum 

HapMap, to enable a subsequent gene- 

ration of screens and directed chemistry 

efforts against novel targets. This initiative 

is also directed at early exploratory and 

discovery work, with a hand-off to MMV 

for clinical development. 

Table 2. Projects selected in 2006 as a result of MMV's Fifth Call for Letters of Interest 

Dihydroorotate ~~~ 
dehydrogenase inhibitors 

mmuci ins r-- 
Broad Institute of MIT 1 &rl~ary2IX)7 

and Haward/ 
Genzyme Corporation 
mini-portfolio 

TDR22093 series , 
I 

Natural products 
whole-cell HTS 

CHOD 1s an essential enzyme In pyrtmld~ne b~osynthes~s 

m o t e r i t ~ a l  antlrnalar~al target 

w s  Url~versity of Texas Southwestern Med~cal 

-&@&4 - - m a @ ~ & A & d U S k -  

-7 , 3  

TGf~~6I l i i isG 6; fnhibit ion &# m-i#E! 
Fartners: The Albert Einstein 

Industrial Research Ltd., New 

Center, The Netherlands 

Tlie mini-portfol~o w~ll work on target ~dent~f~cat~on 

arid valiciaton proyressng to lead selecton and optmz 

of drugs to treat nialar~a 

I Partners Broad lnstrt~rte of MIT anti Harvartf USA 

and Genzyme Corporation, USA 1 
Evaluation and SAR devdopment from the scremng 

h ~ t  TDR22093. 

Partners: WHOITDR. Swit~erland and Pharrnacope~a. USA 

Screening of natural products. 

Partners: Griffith Un~verstty. Queensland lnstltute for Medical 

Research. Monasti Un~verslty and Austral~an Army Maiar~a 

B' 1 
Natural products Contract under negotiation ~ & - l d &  w .  
as new prototypes 

-1 
I1 

l A L  





MMV Portfolio - Fourth Quarter 2006 
EXPLORATORY DISCOVERY REGULATORY 

L 
Lead Identification Lead Optimization Phase l Phase ll Phase Ill A 

PSAC antagonists 

Pf enoyl-ACP 
reductase (Fabl) 

I Cameroonian I TDR22093 series I 
medicinal plants 

4 ( t  H)-pyridones 
back-up I 

Novartis Institute for Tropical Diseases Falcipain 
mini-portfolio (9 active projects) (cysteine protease) 

Genzyme Corporation 
mini-portfolio (5 active projects) 

Natural products 
whole-cell HTS I 
Natural products 
as new prototypes I 

reductase (DHFR) 

Dihydroorotate 
dehydrogenase 

"iRhibitors I 

- 
@Z + PQP 
#~x11160 + Piperaquine (LapdapTM)-artesunate 
-:pblet, pediatric and intravenous RBxl1160 

4-aminoquinolines ( Nm 1 '  1 dispersible tablets I 

Dihydroarlernismin- 
piperaquine 

I 
Pyronaridine - amunate I 

Intravenous artesunate 



9evelopment and 

m. - -  = r : ~ e r W l ~  
sity of lnra 

-: Gla ndon, UU: d 

I 'Iry Projects 
4 Clinical Development ~t-b~ec'ts 

Project leader: Heinw (;Rlenhgw, 
N o v w  R-iarma, Switzerland 
MMV contact: David Ubben 

Chlorproguanil-dapsone-artesunate 

(CDA) is a fixed-ratio three-drug combi- 

nation being developed to treat uncom- 

plicated Plasmodium falciparum malaria. 

A course will comprise one treatment 

daily for three days, and the anticipated 

cost is low. Shelf-life is being studied 

intensively, and it is possible that a 

claim for a shelf-life of three years will be 

supported. The clinical programme and 

pharmaceutical development of CDA 

have advanced to the final stage before 

registration. 

Two Phase Ill clinical trials are enroll- 

ing patients. The first is a study of CDA 

vs. Coartemm in adults and children in 

Burkina Faso, Ghana, Kenya (2 sites), 

Nigeria (4 sites) and Tanzania. The sec- 

ond study is a comparison of CDA vs. 

Lapdap"' in adults and children in Burkina 

Faso, Ghana, Mali and Nigeria (4 sites). 

The planning of Phase 1 1 1  b (which will 

span file submission) and Phase IV (post- 

licensure) studies have started. Filing will 

be done in late 2007 or early 2008. 

Coartem* dispersible tablets - Phaw-Ul 

Novartis and MMV have continued the The efficacy and safety of the Coarteme 

development of a w - j j i w t d y  p&at&ie &qxuskb tnbbt is raw being compared 

pediatric dispersible tablet c01>M-w~ a 
fixed-dose combindtlon of atemdhm 

and lumefantrine. This pharmaceutical 

form will be easy and cost-effective to 

manufacture and can use the well-known 

WHO package format currently used by 

Coartem". Stability studies of the dis- 

persible tablet in hot humid conditions 

indicate that a shelf-life of two years will 

be confirmed. 

A comparatlve pharmacoklnetlc study 

evaluated the relative b~oavailability to 

healthy volunteers of oral suspensions of 

the 'ScmrtemO di8persiWB tablet md the 

crushed oomm- tablet forrnMluon of 

Coartm@. The study &owed acoept&~ly 

slmllar b ' i l l l y  of both artwefher 

and lumefantrlne between the dispersible 

tablet and crushed commercial tablets 

chcalb wlth Vw marketed crushed 

W in 8rl Investigator-blinded, 

multi-centre, Phase Ill study. It will in- 

clude 890 infants and children suffer- 

ing from malaria, with a body weight of 

between 5 and 35 kg. The study started 

in July 2006. A futility interim analysis of 

the first 160 patients was performed by 

an independent Data Monitoring Board. 

The board gave the go-ahead to recruit 

the remaining patients, which is now 

being done by six centres in Africa (in 

Benin, Kenya, Mali, Mozambique and 

Tanzania). Submission to Swissrnedic of 

the registration dossier for the pediatric 

formulation is planned in 2007, and 

approvals in Switzerland and in malaria- 

endemic countries are expected in 2008. 





Dikydroartemidnin-piperawine - Phase Ill 

Project leader: Antonio m, -Tau InGstrlP 
FwnecsuWs-,w 

Partners: SllpntTau lrdush FWmmdcb 
Rlunlte, Italy, ~olesng CO. Ud, 

C h l n e : ~ U ~ U K  
MMV contact: Dawd Ubben 

DihyrhwWnWn-pipemqulne IDHA+ lb twn4hkel pat'! of the development 

PQP) Is a bed-rtao &ug wrnbhatii @an (la- and pharmacokinetics) 

being dwhprd la bmt m m m m  wmMrWd wd w9 be mp le ted  by early 

rn- Tha c m b h t b n  M a  d m d y  2 W .  l?ds m hdak  a characteriza- 

h t \ ~ b  =We phm-imwrcd m g d -  
mte(APls)mrtehedhutiA+PCIP~ 

~ o n ~ b a s b d m & p e s ~  
d by SLgme-Tw, d twb blm d 
b l M a ,  ane fn a W h  md one kx 
adulta, were m m w k k m d  and mleeml 
by Slgra.iau to a m  the c W  id& 

A quanty system b been e&&Wwd 
I n t b e ~ ~ o t l c n ~ d [ 3 H A h  

Yovyang, C 3 h .  Yovyang b now aknml 
F a p s M e O ( - w B t b r t a m  

tkrral W P  btandf*d A srrdiar quaYty 

sysm b b&&j kWMed for ttre Hdey 

~ p m ~ ~ s A e i - l B e i -  

Bct, China. The tMrd party suppie at 

piperaquine in Mitong, China, will also be 

upgraded to international GMP standard. 

These upgrades should be completed 

early in 2007, allowing Holley to produce 

both APls and the finished product that 

will be fully GMP-compliant. 

tbn d RI d m m t  -on products 

T h f 3 c l i r J e a l ~ p l a n ~  
t b  end two 

w m m Y I w . Q n e m  
I I I W t a o m d y ~ h ~  

A a k ~ ( ~ ~ ~ ~ ~ f ) ~ h a  

6 p s l e f 1 0 Q I ) ~ T h e m m p a r a t r u  

is arteum6#emdoq&@. The .sewncl 

~ 1 1 P I s t ~ ~ w ~ l m  

~ I n f i v e ~ m ~ , b d t h  

-en CwTlpwatw. 

Theprwmwd " i w r a m m e  com- 

k, M d e d  one trial in 

hePtthy MLlrrleam. u w  m the pediatric 

pdmt Popuktlon, md one in adults 

dth mlerh. Ad trt& were conducted 

i# the ?QMt bbm&mel Good Clinical 

Pr€ctim @CP) w. 

Project leader: bny fkdumleh, A hrge m c r l t m  dose-bdirg atuiy ~ O t b V h g  a S u W € S d  PWbv by W'S 
University of lows W 

Partner : Shin Poona Pha- Seoul. involuirrg 477 p d h t s  was completed In A u t h o m a f i  101 i=wBe &I Mv-t 
. . 

Mmh 2006. Study mrdts b-dicste bhd Cormrlm CAPAC), the &ad aornbinallon 
MMV contacts: Lise Riopd. kJmlle m i n i  

~ ~ a u d e  ~ ~ a ~ a y  all three dosaa tasted yieM a w y  hgtr d pymmrldirre and wttzsumte has pro- 

cure rate and good safety profile. A dose 

escalation study aimed at assessing the 

pharmacokinetics and safety of the tablet 

and granule forms in African children with 

acute uncomplicated malaria was also 

completed in 2006. Study results indicate 

similar efficacy and safety profiles, and 

therefore justify appropriateness of dose 

selection in children. Outlines of these 

two studies were presented at a special 

session during the 55'" ASTMH (American 

Society of Tropical Medicine and Hygiene) 

meeting in Atlanta in November 2006. 

gressed to Phase Ill studies to confirm 

safety and efficacy in patients suffering 

from acute uncomplicated Plasmodium 

falciparurn and P vivax malaria. Three 

large multicentre comparative studies 

have been implemented in sub-Saharan 

Africa and South-East Asia. The pediatric 

granule formulation will be tested for safety 

and efficacy in young children and infants 

in a large Phase Ill study due to start in 

2007. 



Shin Poong Pharmaceuticals continues EU GMP-compliant facility is under con- 

to assess mechanisms by which cost of struction to ensure that manufacturing 

goods can be reduced further to achieve capacity for each formulation (tablet and 

highly competitive prices in both public pediatric granules) can meet the market 

and private sectors. Moreover, a new demands for this promising new ACT. 

Preclinical Development Projects 

Tablet, pedlatrk and intravenous RBxlll60 

Pm(ectleader:Vljay Balra, In 2006, two pharmacokinetic studies a Phase I trial of piperaquine in healthy 
Ranbexy Laboratwies, India 

Partners: Monash Urhrsirv, Australia: with RBxl 1 160 in Thai volunteers and volunteers, and regulatory, preclinical 

Swiss Tropicd Institute. Swi tzhd:  patients were conducted to investigate studies of the combination of RBxl1160 
University of Nebraska Medml Center, USA 

MMVcontacts: the influence of malaria on the pharma- and piperaquine were completed. 
J Carl Craff. JOrg Mohrle cokinetic properties of the compound. A 

Phase II dose-ranging study was initiated 

in June in adult patients in Africa, lndia 

and Thailand to identify the best dose for 

future studies of RBxlll6O in combina- 

tion with piperaquine. 

Development of both a pediatric formu- 

lation and an intravenous formulation 

progressed for the RBxl l l6O com- 

pound. Preclinical regulatory studies 

with the intravenous formulation were 

performed and completed in 2006. The 

product development team had chosen 

piperaquine as the first partner drug for 

development with RBxl 1 1 60. In 2006, 

Project leader: Larry Walker, Untversity of There is increasing concern that morbi- 
MlsSissippi, USA 

Partner: Nathal Inslitutmof USA dities resulting from Plasmodium viva 

MMV contacts: lan Bathurst. Pascal Fantacnd, malaria have been underestimated and 
Isabelle Borw~nl-Fuhrer 

that chloroquine resistance is spreading. 

The need for a new, safe, effective and 

affordable treatment for both the acute 

and relapse phase of I? vivax malaria 

is pressing. 

Further Phase I studies of the cornbina- 

tion treatment were initiated to establish 

the safety profile of this combination. 

Data from the RBxl1160/piperaquine 

project were presented at a special ses- 

sion during the 55'WSTMH meeting in 

Atlanta in November 2006. 

After review of the preliminary data and 

other portfolio priorities, MMV has decid- 

ed to stop funding the project. Ranbaxy 

will continue development of RBxl1160, 

alone and in combination with partner 

drugs for the treatment of malaria. 

NPCI 161 B is the (-)enantiomer of the 

8-aminoquinoline racemic mixture NPC 

1 161 C. While it retains very potent phar- 

macological activities both in vivo and in 

vitro, it was shown to be significantly less 

toxic than the (+)enantiomer or the race- 

mic mixture in the models tested so far. 

This remains to be confirmed in humans. 

To date, 8-aminoquinolines are the only A cost-efficient and commercially fea- 

compounds that have been shown to be sible route of synthesis for the active 

efficacious as anti-relapse therapy. How- enantiomer has been developed, and 

ever, most products of this class show GMP drug substance should be avail- 

unacceptable toxicity for widespread use able early in 2007. 

in malaria-endemic countries, the primary 

concern being the propensity to cause An antimalarial efficacy study in the Rhesus 

methaemoglobinemia and haemolysis, monkey (Macaca mulatfa)/Plasmodium 

especially in individuals deficient in glucose cynomolgi malaria model was conducted. 

-6-phosphate dehydrogenase (G6PD). 
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Project leader: Martln Bates. GlaxoSmRhKline. UK 
Partners: University of Liverpool, UK: 

GlaxoSm~lh)cliie, Tres Cant@.?.. Spaln and USA 
MMV contact: David W e n  

Results indicate excellent efficacy for radi- 

cal cure with a 3-day regimen, especially 

in combination with rapidly acting blood 

schizonticide. Methaemoglobin genera- 

tion was seen only at high doses and 

there was no occurrence of haemolysis, 

suggesting a favourable safety profile. 

In vitro metabolic studies were conduc- 

ted in order to better understand the 

mechanism of toxicity to red blood cells 

and to determine species specificity. 

Ismpdne (N-ttwt butyl form) 

lsoquine is being developed in part- 

nership with GlaxoSmithKline and the 

University of Liverpool, where it was 

discovered. It is an amodiaquine-like 

compound that has been redesigned 

and synthesized to remove the struc- 

tural cause of toxicity of its class while 

retaining full antimalarial activity. The 

aminoquinoline class of drugs has been 

the most successful an timalarial to 

date. However, widespread resistance 

to chloroquine and growing resistance 

to amodiaquine have rendered most of 

the compounds useless in broad areas 

where malaria is endemic. 

Although the positive results obtained to 

date justify further development work, 

more convincing evidence of a safety 

advantage in humans of NPCI 161 over 

existing 8-aminoquinolines is crucial. 

MMV decided to suspend funding of this 

project - until there are compelling safety 

data in man, especially in G6PD-deficient 

patients. A pharmaceutical partner will 

be essential to move this project ahead. 

Isoquine, a second generation amino- 

quinoline, retains the easy synthesis of 

amodiaquine from inexpensive precur- 

sors. It promises a new generation of 

affordable, well-tolerated, and effective 

antimalarial drugs. 

During 2006, the N-tert butyl form ad- 

vanced through the Good Laboratory 

Practice (GLP) preclinical testing need- 

ed to begin testing in healthy volunteers. 

At the same time, the team addressed 

the question as to whether there is poten- 

tial for cross-resistance to amodiaquine, 

which is now widespread in Africa. The 

experiments demonstrated that isoquine 

was consistently active in parasites 

cultured from malaria patients treated 

clinically with amodiaquine, even from 

areas where clinical failures to amodia- 

quine treatment were frequent. The team 

is also considering potential agents to 

combine with N-tert butyl isoquine. 

Entry into the clinic was scheduled for 

early 2007; however, at the December 

2006 ESAC meeting the project was 

put on hold pending availability of addi- 

tional funding. 



Discovery Projects - Lead Optimization 

Project Wers: JonaMan L Vennersmm. 
University of Nebraska Medial Center. USA; 

Susan A. Charrnan, Wilbm N. Charm, 
Monash University, Austra!iia; Sergio Wiltlin, 

Swiss Tropical Institute, SWerland 
Partners: Fulcrum m a ,  UK: Hollmen-La Rochs, 

SwitzePland; Bake  Pharmaceolica, Switzerland 
MMV contact: J mi cran 

Next generation 0~&sydhatic peroxide) 

The project objective for 2006 was to 

identify next generation ozonides (OZ) 

that will provide single-dose oral cures for 

patients with uncomplicated Plasmodium 

falciparum malaria. The screening and 

selection strategy focused on optimizing 

the PK-PD relationship of these ozonides 

in order to provide single-dose cures, out- 

standing prophyiactic potential, optimized 

bioavailability, and low cost of goods. 

Specifically, current studies are focused 

on identioling further compounds with 

increased half-lives after oral adminis- 

tration, to allow for extended exposure 

following a single dose. Detailed mecha- 

nistic studies provided valuable insight 

into the factors controlling the half-life for 

this series of compounds. 

New dcatlonic molecules 

!hjea leader: FhichaR1 R. TWI, Pentamidine, a dicationic-type molecule, 
Unwsity ol North CaroHna, USA 

Partner: SwiSG Tropical Institute, SwiMand 
has been used to treat Pneumocystis 

MMV contact: Ian Bathurst carinii pneumonia, antimony-resistant 

leishmaniasis, and early stage African 

trypanosomiasis (sleeping sickness), but 

its use has been limited by toxicity. 

DB289 (an improved pentamidine) is a 

compound being developed for treating 

African trypanosomiasis, which 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 con- 

cept for the new dicationic molecules. 

The dicationic molecules concentrate 

selectively in Plasmodium falciparum- 

infected red blood cells, where they enter 

and kill the parasites. The exact mecha- 

nism of action of these compounds is not 

well understood, but they are believed to 

interfere with mitochondria1 function in 

a manner that may or may not include 

binding to the minor groove of DNA, 

among other potential targets. 

New lead ozonides were identified that 

are curative with a single dose in the 

murine malaria model, and are as effec- 

tive as mefloquine as a prophylactic 

agent but with a faster mode of action. 

They have an extended half-life relative 

to the RBx11160/0Z277 compound in 

rats, and have high and reproducible 

oral bioavailability. Several potential drug 

candidates will soon undergo toxicologi- 

cal studies with the aim of selecting the 

best candidate in 2007. 

The next generation OZ project was 

selected by the Expert Scientific Advisory 

Committee (ESAC) as MMV Project of the 

Year for 2006. This team also received 

the Project of the Year award in 2001 for 

work with the first generation ozonide 

project. 

Recent chemistry work has demonstrated 

that superior compounds with excellent 

selective activity against malaria can be 

designed. 

After progressing both the selected 

and the new compounds through F! 

falciparum in vitro assays, and studying 

the corresponding pro-drug's pharrna- 

cokinetic and metabolic properties, the 

best compounds were tested in the 

F! falcipar~im severely compromised im- 

mune deficient mouse model, and then 

in the Aotus monkey model. Unfortun- 

ately none of the rodent models were 

predictive of the primate model system 

and ESAC recommended the project be 

discontinued. 



Project leaders: Madin Bates, GlaxoSrn~thKline. UK: 
Dom~ngo Gargah. GSK. Tres Cantos, Spein 

MMV contacts: David Ubben @Mi), len 
Bathurst. Pascal Fantauzzi (back-up) 

Project leader: Phihp J. Rosenthal, Unversity of 
Celflmia. San Frmcim. USA 

Partners: G l a x ~ n e ,  Tres Cantos, 

Following the termination of the In 2006, development continued on 

4(H)-pyridone derivative GW844520 this compound, focusing on its safety 

in late 2005, the work on back-up assessment and formulation. The inability 

compounds was intensified to find a 

new candidate lacking the toxicological 

properties of GW844520. Pyridone de- 

rivative GW308678 was progressed 

as the lead back-up compound, and 

achieved candidate selection in March 

2006. This compound has a shorter 

half-life and lacks the toxicological pro- 

perties which had lead to the termination 

of the previous pyridone development. 

GW308678 is a potent selective inhibitor 

of the Plasmodium falciparum mitochon- 

drial function, via inhibition of its electron 

transport chain. It has also been demon- 

strated to have in vitro activity against 

isolates carrying resistance determinants 

to marketed antimalarial compounds. 

Plasmodium falciparum malaria parasites 

reside within red blood cells during the 

Spsin and USA portion of their life cycle that is responsible 
MMV contact: P a  F a n t W  

for clinical malaria. While inhabiting red 

chls, the parasites take up and degrade 

human haemoglobin as a key source 

of amino acids. A number of proteases 

participate in haemoglobin degradation, 

including cysteine-class proteases known 

as falcipains. Inhibitors of cysteine pro- 

teases block haemoglobin degradation, 

causing the accumulation of undegraded 

haemoglobin in the parasite food vacuole, 

which results in parasite death. There- 

fore, the falcipains are exciting potential 

drug targets. 

Various series of falcipain inhibitors, such 

as azepanones and acyl hydrazones, 

were developed for this project, but were 

later abandoned because of high potential 

cost of goods and poor pharmacokinetic 

properties. Recently, detailed explora- 

tion of a new class of small molecules 

has identified multiple compounds with 

low nanomolar antimalarial activity and 

to obtain high exposure in some species 

used for testing is being addressed. 

In December, compound GSK932121 A, 

that displayed similar biological properties 

but had a better physicochemical and 

pharmacokinetic profile than GW308678, 

was selected as a further back-up candi- 

date for development. 

Plans for 2007 include preclinical devel- 

opment of GSK932121A, and identifica- 

tion of further back-up structures. 

promising bioavailability, pharmacoki- 

netic, and safety properties. Six lead 

compounds effectively cleared parasites 

in a new f! falciparurn murine model, and 

additional series of related compounds 

are being optimized. 

Plans for 2007 include selection of a lead 

candidate for preclinical studies, identifi- 

cation of back-up leads, determination 

of falcipain structures complexed with 

inhibitors, and evaluation of the impact 

of falcipain inhibitors on /? viva. 



Project leader: Yongyuth Yulhavong, Drugs which inhibit the folate pathway 
BIOTEC, Thailand 

LondOn SChOOl Ofwen e&Trw have been widely used for the treatment 

Medicine. UK; Monash unrnsity. Auswia of Plasmodium falciparum malaria, but 
MMV contact: Pascal Fanlad 

their efficacy is declining due to the 

emergence of drug resistance. Resis- 

tance develops through mutations in the 

Project leader 

dihydrofolate reductase (DHFR) enzyme. 

However, the folate pathway remains a 

good target for chemotherapy because 

resistant mutations depend on the struc- 

ture of antifolates, and the enzyme is 

limited in its mutation capability. 

This project aims to utilize structural 

biology and knowledge of resistance 

mechanisms to rationally design, synthe- 

size and identify inexpensive, orally- 

active inhibitors of wild-type (VVT) and 

quadruple mutant (QM) DHFR enzymes. 

The structural basis for resistance to 'rigid 

DHFR inhibitors' such as cycloguanil and 

pyrimethamine, occurs as a result of amino 

acid mutations within the enzyme active 

site, sterically prohibiting the bind~ng of 

rigid inhib~tors. The structural flexibility 

in the scaffold of the 'flexible DHFR in- 

hibitors' developed in this project accom- 

modates the effect of steric changes that 

occur in the binding site of the enzyme 

upon mutation, allowing them to bind to 

both the VVT and QM enzymes. 

The main achievements of the project 

during 2006 were the optimization of the 

antimalarial activity and ADME (absorp- 

tion, distribution, metabolism and excre- 

tion) characteristics of the flexible inhibitor 

series. Significant advances have been 

made in understanding the binding of 

this series and in developing new design 

concepts to drive the synthetic chemistry 

programme. The goals for 2007 include 

the interpretation of toxicology results for 

a set of representative inhibitors, optimi- 

zation of the activity and pharmacokine- 

tics of the best compounds, combination 

studies, and compound nomination as a 

preclinical development candidate by the 

end of the year. 

Discovery Projects - Lead Identification 

Novel liver stage antimalarials 

: ~ lchae~ ' Kozar, waiter ~ e e d  Army A novel imidazolidinedione compound, To overcome the poor solubility and 
Iwiute Of Rmwch wWUR)' USA identified as WR182393, was found separate the components (A and B), they 

Partner: WRAIR. USA 
MMV contact: Ian Bathurst to have radical curative and causal 

prophylactic activity in Rhesus monkeys 

infected with Plasmodium cynomolgi 

when given intramuscularly. Unfortun- 

ately, the compound was not active 

when administered orally, and solubility 

in water and organic solvents was poor. 

On further investigation, WR182393 was 

found to be a mixture consisting of two 

major components, WR283246 (A) and 

WR288568 (B), and a small amount 

of chlorproguanil (1 -2 %), the starting 

material for the synthesis of WR182393. 

were derivatized as carbamates. Both 

carbamate derivatives (A-1 and 6-1) were 

shown to be more efficacious than the 

parent mixture in non-human primates; 

however, neither compound showed 

significant causal prophylactic activity 

when given orally. 

In a simulated stomach acid solution 

both A - l  and B-1 were shown to be 

chemically unstable, which may be 

responsible for the poor oral efficacy of 

the carbamates. These results suggested 

that acid-stable carboxamide derivatives 

of A and B may obviate the poor oral 

eff~cacy of A-1  and B-1.  Initially, three 

carboxam~de derivatives of component B 



Pmject leader: Sanjay W i ,  NIAID. 
Washington, DC. USA 

Partners: &oad Institute, USA; NIAID. USA 

were prepared and all were orally active Scale-up synthesis of the active com- 

at < I 0  mg/kg in the mouse causal pounds will be followed by confirmation 

prophylaxis model. However, all three of the oral bioavailability and efficacy of 

carboxamides were metabolized to their the triazine analogues in the combined 

triazine derivatives in both human and causal prophylactic and radical curative 

mouse microsome preparations, sug- model in Rhesus monkeys. 

gesting that imidazolidinedione carbo- 

xamides may be prodrugs of the cor- 

responding triazines. 

Discovery Projects - Exploratory 

P ~ l s ~  anion elwrnrmel-1 mbgomhfs 

The plasmodial surface anion channel 

(PSAC) is a novel ion channel found on 

MMV contact: Ian Bathurst Plasmodium falciparum-infected human 

red blood cells. This channel is strictly 

conserved in rodent and primate malaria 

models, where functional homologues 

exhibit nearly identical activities. Because 

PSAC dramatically increases host cell 

permeability to amino acids, purines, 

vitamins, and precursors for phospholipid 

biosynthesis (all required for in vitro para- 

site growth), it may serve an essential 

role in parasite nutrient acquisition. 

PSAC has been validated as an anti- 

malarial target because most available 

antagonists inhibit in vitro growth of 

P falciparum at concentrations modestly 

higher than needed to inhibit channel 

activity. However, most available antago- 

nists also inhibit human transporters and 

are, therefore, not sufficiently specific for 

clinical use. 

The project, using high-throughput 

screening (HTS) technology, has identified 

groups of structurally related compounds 

that target this ion channel. Current goals 

include the generation of one or more 

therapeutic lead series by identifying 

high affinity PSAC antagonists that kill 

parasites. By interfering with nutrient up- 

take, these compounds should produce 

a cure for malaria with short, sub-acute 

therapy. This MMV-funded research aims 

to use PSAC antagonists to develop a 

compound with desirable properties for 

further drug development. 



MMV 

Projed leader: JOS~F. G~c$-Eustos. Fabl is the only known enoyl-ACP 
GiaxcoSmi*Kli' Tres Cantas' wn reductase in Plasmodium faleiparum. contacts: Ian Balhurst. Pasml Fmtauzzl 

Phylogenetically, this enzyme is in the 

same group as 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, Fabl 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 Fabl has been shown to 

be inhibited by this compound. Fabl is 

The leads developed in 2005 lacked 

whole-cell inhibition; therefore new che- 

mlcal serles were identified in 2006, 

and subsequent design and synthesis of 

chemical library compounds were car- 

ried out. These new compounds have 

potent antiplasmodial activity and will be 

tested against P falciparum transfectants 

to genetically validate Fabl as their tar- 

get. Additionally, these two inhibitors 

demonstrated good oral activity in vivo 

in a P faleiparum murine model. Future 

developments for 2007 include target 

validation studies, optimization of physi- 

an attractive target because it has been cochemical properties, potency, and 

validated pharmacologically to a given determination of efficacy parameters in 

extent with triclosan. in vivo models. 

Antimalarial comthmnb d Camwoodan medldnal plants 

Project leader: S ion ~ b u a  Ngale Elange. This project capitalizes on the discovery 
University of BU88. Cameroon 

Partners: Swiss Tropical Institute. Swiizerbnd; of a set of mono- and bicyclofarnesyl 

Monash University, Australia; University of Buea. sesquiterpenes that display activity 
Cammoon; University of Minnesota, USA. Scvnexis, 

wh Cardinan USA against chloroquine-sensitive and chlo- 
MMV contact: Ian Bamursl roquine-resistant strains of Plasmodium 

falciparum, Isolated from a Cameroonian 

spice as part of a screening programme 

designed to identify novel antiplasmodial 

chemotypes, the compounds, some of 

which have not been previously repor- 

ted in the literature, provide the platform 

upon which researchers at the University 

of Buea in Cameroon, in collaboration 

Scale-up isolation of the bioactive meta- 

bolites, yielding multi-gram quantities, 

and re-testing against /? falciparum 

in vitro has been achieved during the 

first half of Year One of the project. 

Preliminary ADME (absorption, dist'ribu- 

tion, metabolism and excretion) studies 

suggest that the compounds possess 

acceptable pharmacokinetic properties. 

However, as none of the active 

molecules identified to date fit the MMV 

/ESAC strategy, ESAC recommended 

with other partners, have initiated this the project be discontinued. 

drug discovery effort. 

The discovery, which links plant and 

animal secondary metabolites, provides 

new insights into the search for bioac- 

tive secondary metabolites. Researchers 

have found that at least one of the bioac- 

tive metabolites is a novel endoperoxide. 

However, this structural feature is absent 

from other bioactive constituents of the 

plant; therefore, it is not clear that the 

endoperoxide moiety plays an important 

role in the antiplasmodial activity of these 

metabolites. 



Project Support Abiodun from the College of Medicine The lack of accurate data on hexane 

Programmes in Ibadan, Nigeria) attended a one-year extraction, together with the emergence 

training in malaria drug discovery at STI. of these new technologies, makes it 

During 2006, MMV supported a number It is hoped that this will help to build difficult for new and existing Artemisia 

of add~t~onal programmes, some of which capacity and transfer technology in this producers to assess the efficiency, 

are summarized below: critical area of antimalarial drug discovery. financial viability, safety and environmen- 

tal impacts of the individual processes, 

and thereby to select the process which 

is best for their application. 

Antimalarial drug screening 

at the Swiss Tropical lnstitute 

The Swiss Tropical Institute (STI) was 

founded In 1943 as a public organization 

with the mandate to contribute to the 

improvement of the health of populations 

internationally and nationally, through 

excellence in research, services, teach- 

ing and training. Funding from MMV has 

resulted in the expansion of the anti- 

malarial drug screening efforts at STI. 

A master agreement between ST1 and 

MMV was formalized at the end of 2003, 

allowing the two organizations to have 

a flexible working relationship without 

the need to negotiate a new contract for 

each project, and allowing resources to 

be moved from one project to another 

more easily. 

During 2006, ST1 collaborated with MMV 

on a number of projects that focused on 

the discovery of new antimalarial drugs. 

Both institutions support the increased 

participation of qualified scientists from 

malaria-endemic countries, especially in 

Africa, in the ongoing drug screening 

efforts. In this context, two talented young 

scientists (Mrs. Beatrice lrungu from 

the Kenya Medical Research lnstitute 

(KEMRI) in Nairobi, Kenya, and Mrs. Oyin 

Artemisinin extraction 

benchmarking study 

Traditionally, the majority of Artemisia 

annua grown worldwide is processed 

through solvent extraction, using hexane 

and petroleum ether. The only other con- 

sidered alternative has been supercritical 

CO, (scC0,). While petroleum ether and 

hexane are cheap to buy, both solvents 

represent a considerable safety hazard 

and could be harmful to the environment. 

Following the worldwide exposure 

A. annua has received as a treatment for 

malaria, a number of other technologies 

which claim to have greater efficiency, 

are safer, or are more environmentally 

friendly, are now being promoted. These 

processes were initially developed for the 

extraction of essential oils, fragrances 

and other pharmaceutical products, 

but initial trials on A. annua have been 

successful and indicate that they could 

be used as an alternative to existing 

technologies. 

With support from the Dutch Govern- 

ment, a study was commissioned that 

examined the new technologies that 

could be used for the extraction of 

artemisinin, and developed a bench- 

marking procedure through which these 

new technologies could be compared 

with existing extraction methods such as 

hexane. The need for flexible extraction 

technologies was also reviewed, both in 

order to ensure the f~nancial viability of 

an extraction plant and also to provide 

potential for other crops to be grown by 

farmers In addition to Artemisia annua. 

The technologies compared included 

extraction using hexane/petroleum ether, 

scCO,, ethanol, HFC-134a and ionic 

liquids. The results show that the new 

technologies, specifically HFC-134a and 

ionic liquids, have particular potential, 

being equal or better in extraction efficien- 

cy, extraction time, running and capital 

costs, than hexane. Both technologies 

are also safer and are potentially more 

environnlentally friendly (accepting that 

care has to be taken to ensure complete 

recycling and capture of the solvents). 



For a summary report, commissioned by The window of vulnerability is very short 

MMV, please see: - only 3 to 5 days, depending on the 

species - and occurs at a time when 

Lapkin AA, Plucinski PK, Cutler M. women would not necessarily know that 

Comparative Assessment of Technolo- they are pregnant. Because of this, it is 

gies for Extraction of Artemisinin. J. Nat. impossible to predict the consequences 

Prod. ; 2006; 69(7 7) pp 7 653- 1664 of treating pregnant women during the 

f~rst trimester of pregnancy. 

Artemisinin in pregnancy 

MMV has been funding research into the 

mechanism of the toxic effects on the 

embryo of drugs containing artemisinin. 

Artemisinins have been shown to be 

embryo lethal and tetratogenic when 

given to mice and rabbits in doses 

equivalent to the exposure in man. GSK 

and Nerviano Medical Sciences, spon- 

sored by MMV, worked on developing a 

better understanding of the cause and 

effects. Prior to the recent work, it was 

felt that the effect might not be seen 

in primates because of the difference 

between an amniotic sac pregnancy 

and a placental pregnancy. Experiments 

in primates, however, demonstrated a 

similar effect to that observed In the 

mouse. Further studies showed that 

this is due to the effect of artemisinins 

on embryonic blood cell format~on. As 

the primitive red blood cells appear, 

these haemoglobin- and mitochondria- 

containing cells are damaged, resulting 

in death of the embryo due to severe 

anaemia. At lower doses the damage 

results in cardiac malformations as well 

as limb abnormalities. 

Albert Schweitzer Clinic, Gabon 

To conduct clinical trials to the standards 

required for inclusion in a registration dos- 

sier, MMV relies on a handful of clinical 

research centres in sub-Saharan Africa. 

Among them, the Medical Research Unit 

(MRU) of the Albert Schweitzer Hospital 

(ASH) in Lambarene, Gabon, has special 

expertise in severe malaria. 

At least one of the new products in MMV's 

current portfolio has the potential to be 

developed for severe malaria. A fully 

equipped and qualified clinical trial site, 

with the medical and research equipment 

to ensure safety of the study participants 

with severe malaria, is a requirement. 

Funds provided by MMV through the 

special support of the Dutch Government 

have enabled the transformation and 

refurbishment of the old facility into a 

state-of-the-art clinical trial unit for con- 

ducting all-Phase safety and effioacy 

studies for ant~malarial drugs, mainly in 

pediatric patients. It also enabled the 

setting-up of high standard laboratory in- 

frastructure and the up-grading of equip- 

ment in order to: 

D conduct clinical and research laboratory 

analyses at the standards required for 

regulatory drug studies; 

D improve diagnostic capabilities to treat 

severe diseases; I 
D become a reference laboratory for 

various research and clinical analyses 

relating to malaria. 

In addition, with such a structure in place, 

the MRU will serve as a training centre 

for clinical research and implementation 

of quality systems for the developing 

network of clinical trial centres in Africa. 





%project of the Year 

Artesur 
Pyronaridine 

The PYRAMAX" project 

has been a leading example 

of virtual drug development 

within MMV1s portfolio 

ate (PY RAM AX") 
A novel combination treatment for acute Plasmodium 
falciparum and Plasmodium vivax malaria I 

Today, artemisinin-based combination 

therapy (ACT) is the treatment of choice 

for acute malaria, as prescribed by the 

World Health Organization (WHO) in 

2001. In early 2006, WHO urged the 

malaria community to stop the production 

and use of monotherapies. This counsel 

has been fully supported by MMV. 

ACTs come in many shapes, sizes, and 

dosages: some require administration of 

several tablets more than once a day, or 

for longer than three days; some do not 

have patient-adapted pediatric formula- 

tions; and some are unaffordable and 

thus inaccessible to the vulnerable pop- 

ulations of malaria-endemic countries. 

Many currently-marketed ACTs continue 

to be given in co-blister packs which are 

relatively expensive and prone to misuse. 

These limitations give rise to problems 

of compliance, which increase morbidity 

and mortality. 

In an effort to address this critical lack 

of effective, affordable, easy-to-use, and 

accessible new antimalarial drugs, MMV 

launched a Call for Proposals in 2000. 

One of the most promising proposals 

accepted came from the South Korean 

pharmaceutical company Shin Poong 

Pharmaceuticals and the WHO Special 

Programme for Research and Training in 

Tropical Diseases (TDR), combining the 

artemisinin derivative, artesunate, with 

a known antimalarial drug, pyronaridine. 

Pyronaridine is active against multiple 

chloroquine-resistant malaria in vitro and 

in vivo models. It was used for almost 20 

years as monotherapy to treat malaria 

in the Hunan and Yunan provinces in 

China, where it was discovered in the 

1970s. As the drug has not been used 

outside China, the rapid development of 

resistance once it is combined with arte- 

misinin is less likely. Studies conducted 

by Loorsewaan', Ringwald2, and others, 

demonstrated that pyronaridine was an 

effective antimalarial drug in both African 

and Asian patient populations. 

Pyronaridine artesunate (PYRAMPX) is 

being developed as a 3-day treatment for 

acute uncomplicated malaria caused by 

Plasmodium falciparum or Plasmodium 

vivax. It is presented in two fixed-dose 

formulations: the tablet formulation con- 

tains 180:60 mg pyronaridine-artesunate 

for patients over 20kg; and the pediatric 

formulation, in granular form, contains 

60:20mg pyronaridine-artesunate for in- 

fants over 5 kg. I 
Securing good stability is a critical 

measure of success in the development 

of artemisinin-based fixed-dose com- 

binations, given that artesunate is very 

unstable when exposed to light, humidity, 

and high temperatures. Shin Poong de- 

veloped a novel formulation technology 



to protect artesunate from pyronaridine 

and also to increase the stability of the 

combination. Once produced, PYRAMAX' 

tablets and granules will have a shelf- 

life of three years, which is longer than 

for other artesunate combinations and 

~vill be a key advantage in developing 

countries where storage facilities are not 

impervious to heat, light and humidity. 

The PYRAMAX 'project has been a lead- 

ing example of virtual drug development 

within MMV's portfolio and could well be 

one of MMV's first-to-market products. 

A rigorous and exhaustive development 

programme was designed and under- 

taken, ensuring that PYRAMAX" was 

subjected to international regulatory 

standards at the manufacturing, non- 

clinical, and clinical levels (GMP/GLP/ 

GCP). The combination drug will be dis- 

tributed to the public and private sector 

at an affordable price. Commercial scale 

manufacturing will take place in an EU 

GMP facility currently under construc- 

tion in South Korea specifically for the 

~roduct .  

The WRAMAX. team fl 

By focusing m quality, deliverables, wsd 

worldclass expertise, the pyronandine 

artesunate team, comprising MMV, Shn 

Poong Pharmaceuticals and the Univer- 

sity of lowa, has achieved an efficient 

and cost-effective means of virtual drug 

development. 

The early promise of PYRAMAX in terms 

of efficacy, safety and tolerability from a 

large Phase II dose-finding trial in eight 

sites spread over six countries in Africa 

and South-East Asia, is now to be con- 

firmed in Phase Ill pivotal trials in malaria 

patients which were implemented in 

the beginning of 2007. These trials will 

study the use of PYRAMAX"" in patients 

with both Plasmodium falciparum and 

Plasmodium vivax malaria. 

The Chair of the Product Development 

Team is Professor Larry Fleckenstein of 

the University of lowa. 

The PYRAMAT team are grateful to 

the sWlls and dedication of the scientists 

at the clinical sites who have worked 

on t k  Phase I and Phase II trials: Prof. 

IJ Jang, Seoul Nallonal University, South 

Korea; Prof. S Looareesuwan, Mahidol 

University, Thailand; Prof. 0 Gaye, Uni- 

versity of Dakar, Senegal; Dr. E Tjiitra, 

National Malaria Control Programme, 

Indonesia; Dr. D Socheat, National 

Malaria Control Programme, Cambodia; 

Dr. B Kalifa, Farafenni Hospital, The 

Gambia; Dr. P Piola, Mbarara Hospital, 

Uganda, and Prof. Kremsner, Albert 

Schweitzer Hospital, Lambarene, Gabon. 



jnical Trial centres 

Phase Ill sites 

i=imse II III sites 

1 senegal 
2 The Gamb!a 
3 Mall 
4 Ghana 
5 Gabon ( P d a l r ~ )  
6 DeroCretiCRepWof Congo 
7- 
8 Kenya 
9 Morambque 

10 In& 
11 M a n d  
12 candx& 
13 Vietnam 
14 PMlipphr8s 
15 lndanesiQ 

-The expertise, motivation and diligence 

of a number of specialist organizations 

have contributed to the success of the 

programme, including the Korean Insti- 

tute of Toxicology, Fulcrum Pharma De- 

velopments, Family Health International, 

Akos Healthcare Group Ltd., LIFECORD 

(Korea), Microconstants, and Hesperion. 

The next challenge will be to ensure that 

the drug is accessible to the most vul- 

nerable patients. To achieve this, MMV 

will join forces with Shin Poong, which 

has over 20 years of experience in reg- 

istration, distribution, and marketing in 

Africa, Asia, and South America, and has 

been collaborating with the established 

WHO distribution network. 

A registration plan is underway with Shin 

Poong to address access to markets of 

the approved product. The target is to 

submit a registration package in early 

2008 to the European Agency for Evalu- 

ation of Medicinal Products (EMEA) and 

to the Korea Food and Drug Administra- 

tion (FDA). This will occur in parallel with 

subm~ssions at the national level in key 

malaria-endemic countries, in conjunc- 

tion with the work of MMV's Access and 

Delivery Advisory Committee that is pre- 

paring for the imminent launch of several 

MMV products by the end of 2008. 

References 
1 L c w e w n m  S. Uyk M, W m  C, Va-@c&ta S, 

WYehatana P. WemsdPier WH. cahucal study: 
of pyronarkh for the lreetment of acute 
uncompVcated falcperum ndaria In Shailand.; 
h J Tw M d  k@. 1996 Feb;54(2):205-208. 

2 R[ngwaMP.~. l .BescoLK.Randomi i~  
of pyonarWn8 WSM chbroquine tor W e  
uxrxnrned fatdpmm mslarh in AMce. 
lancet. 1986 Jan 6;347(8993): 24-28. 



MMV Board Members 
Seated horn lefl to right: 

Win Gutteridge Chairperson. MMV Expert Scientific Advisory 
Committee (ESAC). (Board # s m )  
Lynda, Baroness Chalker of Wallasey Chairman. Africa Matters Ltd 
UK (Chairman, MMV Board) 

Anarfi Asamoa-8aah Assrstant Drector-General, HIV/AIDS. 
Tuberculosis 8 Malaria. World Health Organiratim, Switzer?and 

Standing from lefl to right: 

Leon Rosenberg Department of Molecular Biolagy, Princeton University, USA 

James Cochrane Vce Chair TNT nv and Former Director, GlaxoWellcome plc. UK 
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Information 
Medicines for Malaria Venture receives funding and support from government 

agencies, private foundations, international organizations, corporations 

and corporate foundations, and private individuals. 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 15 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. 

Flnanclal year to 31 December 
2006 - Summary 

This seventh year of operations has in- 

deed been a year of active transition for 

MMV with important and far-reaching 

financial implications. With four projects 

in late stage Phase Ill clinical trials, two 

new mini-portfolios and several other new 

entries into the Discovery Phase, malaria 

drug R&D expenditure increased drama- 

tically (by 73%) while overall expendi- 

ture reached USD 51.5 million. Moreover, 

as the mission of MMV extended to em- 

brace the facilitation of Access & Delivery, 

this new item represented USD 0.7 million 

in 2006. Significant new funding com- 

mitments by the government of Ireland 

- Irish Aid, the Netherlands Ministry of 

Foreign Affairs, and the Rockefeller Foun- 

dation, augmented the amount of funds 

pledged from USD 250 million to over 

USD 273 million to 201 0. 

The financial infrastructure and proce- 

dures of MMV have again evolved to meet 

the growing needs of the organization. 

Another financial assistant will join the 

team early in 2007. 

KPMG provide audit services to MMV, 

and UBS, a major Swiss bank, manages 

the global banking relationship, offering 

services such as current accounts, invest- 

ments and cash-management facilities in 

multiple currencies. 

Interest on ~nvestments increased very 

substantially in 2006 to USD 1,280,111 

reflecting active treasury management, 

considerably larger cash balances, and 

rising interest rates on international 

money markets. The Foreign Exchange 

Reserve created in 2003 to hedge against 

adverse fluctuations in future years, in- 

creased in 2006 to USD 459,667 due to 

a small exchange gain of USD 61,461 

mainly as a result of lower USD exchange 

rates against other currencies in the latter 

part of the year. 

lnternational Financial Reporting 

Standards (IFRS) - Transition 

The transition to International Financial 

Reporting Standards (IFRS) was com- 

pleted with success. The 2005 MMV 

Financial Statements were the first to be 

issued under these standards and the 

organization's operating procedures are 

in line with requirements. Now mandatory 

for European listed companies, IFRS 

offers a real drive to greater disclosure, 

transparency and international compa- 

rison of financial figures. 



Financial year to 31 December 2006 - Dgtall Financial year ahead to 
~ k r  2007 

Income 

' Overall h o m e  ds~reeaed by 32% to U ~ 3 0 , 6 1 8 . 7 ~  as tanpared wYh VSD 
' 44,770,355 in 2005, USD 28,791,659 h 2CK34, U6D 21.7tZW h 2W3, 1 / USD 10,586,792 in 2002, USD 13,588,677 in 2C01 Md USD 7.606.949 In 2000. 

1, I 
C Research & Development Expenditure 

1 Scientific p w - n l d a d  qxmdiira i m d  rubatmWy b USD 48943252 

i as against USD 27,166,334 in 2006, U6D 23,89641 1 (adjusted) 111 2009, USD 

! 16,950,454 in 2003, USD 10,353,468 in W ,  U r n  6,708,468 in 20D1 end 

! USD 2,280,748 In 2000. 

! By 31 December 2003, the stipulated foundation capttal of USD 4,000,000 

was fully subs&ed (in a Swiss foundation It le a legal requirement thai the 

\ Foundation Capital shuukl be mndiiuted without M y  so as to provide a degree 

, of financial security for the loundatlon). The FounBafian Gapitd m i n s  unchanged 

1 at 31 December 2000. 

I Donations Pledges 2QO6 
1 Cash rec- d bank arnwnied to USD 23,1U7,W with U80 10 rnAibn received 

11 in lkamh 201905 trom the Bill 8, M&da Gat& Found- recognized w i m a  

1 for 2006, and USD 3,819,607 h n  the NBfherlwuA Govwnmeurt defermd kt 2007. 
,I I 

Management & Administration 

Management and Administration costs increased only slightly during 2006, 

although staff headcount went up by 50 % from 14 to 21. However, the ratio 

of Management & Administration expenditure lo  overall spending decreased 

measurably to 6.8 % compared with 1 1  .I % in 2005. 

MMV - 2006 Expenditure -Total: USD 51.5 million I 
Management & AcbninisWlon 6.8 % 

1 A 

~ c c e s s & ~ 1 . 4 % I  

Governance & Stakehoklers 0.6 % I 
I Fundraising 

Continued progress in fundraising was a feature of 2006: 

Donor (new pledges) Amount Period 

7 EUR 7million 4 years 

EUR Qmillion 
- -  3 Y- 

EUR 0.45 million 1 Year 

MMV la grateful for these and previous commitments from its many donors 

M W  aperale6 in a complex multi- 

c m c y  emkmmm. The tulk of dona- 

tions are teorlved h US dollars, although 

dher currencies are eomatimes involved. 

C U k w 8  for projmA8 am mostly in USD, 

atculdmd c m y  trsad in the various 

tgmmmb signed vvUh pm&l partners. 

Many operationel wen-, bwever, are 

h Swim F m  The reiwMng exposure 

ar exchange &k IS w e d  according to 

Vie hcQ3t h Jervlary and at mid-year, 

to povkle a mwnlnel bed USD/CHF 

txldget mtn lor tb pdod. T k  accounts 

are kept in US UoW8. 

The @iloeqhy un&dmrg MMV's finan- 

ced managanent is that of prudent, 

conservath confrc4 irxkKRng appro- 

priate retun on inlerim N s u r y  invest- 

mts Forecastkg v- long-term 

fundlng and income scwlarlos enables 

MMV to mawge the growing R&D 

portfolio more effectively. It also pro- 

vides a base analysis for fundraising 

activities aimed at financing the portfolio 

in line with the projections of the MMV 

Business Plan 2003-2007, the Bos- 

ton Consulting Group's 'Planning for 

Success' process completed in 2005, 

and further ongoing consultations with 

several donors. Moreover, currently in 

preparation is a new Business Plan 

2007-2012, also in conjunction with 

the Boston Consulting Group. 



Research & Development, 

Access and Facilitation of Delivery: 

Sustainability 

In particular, 2006 was critical in begin- 

ning to prepare MMV's drug pipeline for 

market access. Thus, while 2005 allowed 

significant improvements to financial 

sustainability for drug R&D, 2006 saw 

substantial growth in our needs for staff 

and financial resources to prepare for 

scale-up and launch activities. In effect, a 

second and critical series of investments 

are now urgently needed to enable a 

further 'downstream' extension of the 

public-private partnership model that will 

underpin MMV's fundamental goal - that 

of achieving a major health impact from 

its products. 

Although fundraising remains success- 

ful and the contingent assets to 2010 

amounted to over USD 112 million at 

31 December 2006, expected effective 

cash flow for 2007 at USD 50 million is 

a major constraint at the time of writing for Development and Cooperation, the 

(March 2007), obliging the organization Rockefeller Foundation, USAID, E m n -  

to slow certain critical Research and Mobil, the Dutch Government, Irish Aid, 

Development projects and to label others BHP Billiton and the Wellcome Trust. 

as 'approved, but as yet unfunded'. 

These statements and all forward-looking 

Financial Modelling financial figures should be considered as 

Financial modelling (below) suggests management's best estimates based on 

that, in spite of the increase in pledged information available at the time of mint- 

funding for MMV in 2006, access and ing (April 2007). 

delivery activities remain substantially un- 

funded. Our current forecasts for future Financial Tables I 
MMV overall spending are USD 60 to 65 The financial tables that follow - Balance 

million in 2006, and thereafter an aver- Sheet, Statement of lncome & Expendi- 

age of USD 60 to 70+ million annually, ture, Cash Flow and Notes - represent 

representing a mixture of R&D, product MMV in its seventh full year of operawn. 

launch and access-related spending. These tables are extracted from IPRS 

full International Financial Reporting 

Since its foundation, Medicines for Malaria Standards compliant accounts. We are 

Venture has been granted multi-year one of the first product development 

pledges of funding for its R&D portfolio, public-private partnership and among 

notably from the Bill & Melinda Gates the first nonprofit organizations to report 

Foundation, the UK Department for Inter- using these widely accepted international 

national Development, the Swiss Agency standards. 

Figure 3. MMV actual and projected lncome & Expenditure 2000-2010 

i I !  
i g i  
; = \  

t ' I '  i E t  i 

ailable Income 

nual Received/Pledged 

D + Access (total) 

D Spend &projected (totaQ 



MMV Balance Sheet at 31 December 

ASSETS Notes USD - USE 

CURRENT ASSETS 

Cash and cash equivalents 

Donations Receivable 

Accounts Receivable 

Recoverable Withholding Tax 

Project-related prepaid expenses 

LONGTERM ASSETS 

Guarantees 

Fixed assets, net 

m so: 

TOTAL ASSETS 20 649 570 43 692 761 

LIABILITIES AND CAPITAL & RESERVES 

CURRENT LIABILITIES 

Accrued R&D Commitments 

Deferred Income 

Other Creditors 

Accrued Expenses 

Short-term Provisions 

1 ~ o t a l  C- 

CAPITAL & RESERVES 

FOUNDATION CAPITAL 

OPERATIONS RESERVE 

FOREIGN EXCHANGE RESERVE 

DONOR RESTRICTED RESERVE 



MMV Statement of Income & Expenditure for the year ended 31 December 

2006 200! 
INCOME Notes USD US[ 

DONATION REVENUES 

Private Foundations & Individual Donors 

UN Agencies 

Government Agencies 

Corporates & Corporate Foundations 

OTHER INCOME 

Financial Income, net Q 1 289 113 635 425 
Project Balance Reimbursements 7 97 556 65 866 
Other 44 598 314 090 - 

OTHER INCOME 431 267 . 01 5 38- 

RESEARCH & DEVELOPMENT EXPENDITURE 

Project-Related Variable Expenditure 

Expert Scientific Advisory Ccmmittee c-?ens-- 

RESEARCH & DEVELOPMI URE 

ACCESS EXPENDITURE 
Access-Related Variable Expenditure 

Access & Delivery Advisory Committee - 
(ACCESS E X P E N D I T U R ~  

GENERAL & ADMINISTRATION EXPENSES 

Staff-Related Benefits - Compensation 8 
Office and Occupancy 10 
Traval Expenses 
Fundraising 

Professional & Legal Fees 

Training, Education &Journals 

IT Expenses 

Communications 
Depreciation 

Other 
-- , / 1 - .  . -, -., 

GENERAL ADMINISTRATION EXPENSES 

TOTAL EXPENDITURE 51 473 776 30 722 99s 

ALLOCATIONS 

TRANSFER FRC ,TO) OPERATIONS RESERVE 

TRANSFER FROM/(TO) DONOR RESTRICTED RESERVE 

TRANSFER (TO)/FROM FOREIGN EXCHANGE RESERVE (61 461) 

20 855 073 - 



MMV Statement of Cash Flows to 31 December 

2006 2005 
Notes USD USD 

EXCESS OF INCOME/(EXPENDITURE) FOR THE YEAF 

(Decrease)/lncrease in Provisions 

Depreciation 

IPERATING RESULT BEFORE WORKING CAPITAL CHANGE: 
--- 

3ASH FLOWS FOM OPERKHNG ACTIVITY 

Decrease/(lncrease) in Donations Receivable 6 4 577 (4 577) 

Decrease/(lncrease) in Project Balance Reimbursements 7 0 647 466 

Decrease/(lncrease) in Accounts Receivable 38 747 (54 250) 

Increase in Recoverable Withholding Tax (243 484) (177 255) 

Decrease/(lncrease) in Project-related Prepaid Expenses 5 595 876 (4 190 400) 

Increase in Accrued R & D Commitments 3 747 706 871 257 

Decrease/(lncrease) in Deferred Income (6 080 393) 10 000 000 

Increase in Other Creditors 14 268 240 597 

lncrease in Accrued Expenses 217 260 85 900 - 
>ASH FLOW RESULTING FROM OPERATING ACTIVITY 3 294 559 418 739 

:ASH FLOWS FROM INVESTMENT ACTIVITY 

Decrease/(lncrease) in Guarantees 

(Increase) in Fixtures and Installations 

(Increase) in Office Furniture 

(Increase) in Computers and Equipment 
- 

:ASH FLOW RESULTING FROM INVESTMENT ACTIVITY (302 166) (44 8 0 4  
- 

VET VARIATION OF CASH AND CASH EQUIVALENTS 117 846 0071 21 458 453 

CASH & CASH EQUIVALENTS AT BEGINNING OF YEAR 

CASH & CASH EQUIVALENTS AT END OF YEAR 

MMV Statement of recognized lnconie & Expenditure 

BALANCE AT 1 JANUARY 2006 

Capital Fund Operations Restricted Foreign Exchange Total CapRal 
Resews Reserve Reserve &Reserves 

US0 US0 USD US0 USD 

Allocation of result for the year 

ation of result for the year 0 (I8 564 631) (2 351 9W) 61 461 (20 855 073) 

BALANCE AT 31 DECEMBER 2006 4 OW 000 5 207 867 0 459 667 9 667 534 



4otes to the financial statements for the year ended 31 December 2006 

1. Organization 
MEDICINES FOR MALARIA VENTURE (MMV) 

is a Swiss Foundation, established as a not- 

for-profit legal entlty, registered in Geneva 

under statutes dated 15 November 1999. 

It is managed by a foundation council, a chief 

executive officer and three senior managers. 

With its head office in Geneva, the alm 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 medi- 

cines 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. 

2. SlgniRcant accounting pdicles 
The financial statements were approved for 

issue by the MMV Board on 20 March 2007. 

The significant accounting policies adopted 

by MMV in the preparation of the financial 

statements are set out below. 

Statement of compliance 

The financial statements have been prepared 

in accordance with International Financial 

Reporting Standards (IFRS) and its inter- 

pretations adopted by the International 

Accounting Standards Board (IASB) and 

comply with Swiss law. 

Basis of preparation 

The financial statements are presented in US 

dollars, since a majority of MMV's activities 

is conducted in this currency. They are pre- 

pared on the historical cost basis. 

Fair value is the amount for which a financial 

asset, liability or instrument could be ex- 

changed between knowledgeable and will- 

ing parties in an arm's length transaction. 

The preparation of financial statements in 

conformity with IFRS requires manage- 

ment to make judgements, estimates and 

assumptions that affect the application of 

policies and reported amounts of assets 

and liabilities, income and expenditure. The 

estimates and associated assumptions are 

based on historical experience and various 

other factors that are believed to be reason- 

able under the circumstances, the results of 

which form the basis of making the judge- 

ments about carrying values of assets and 

liabilities that are not readily apparent from 

other sources. Actual results may differ from 

these estimates. If in the future such esti- 

mates and assumptions, which are based 

on management's best judgement at the 

date of the financial statements, deviate 

from the actual circumstances, the original 

estimates and assumptions l ~ i l l  be modi- 

fied as appropriate in the year in which the 

circumstances change. 

Judgements made by management in the 

application of IFRS that have significant 

effect on the financial statements and 

estimates with a significant risk of material 

adjustment in the next year are discussed 

below. 

The accounting policies set out below 

have been applied consistently to all periods 

presented in these financial staternents. 

Foreign currency transactions 

Transactions in foreign currencies are trans- 

lated at the foreign exchange rate ruling at 

the date of the transaction. Monetary assets 

and liabilities denominated in foreign curren- 

cies at the balance sheet date are translated 

to USD at the foreign exchange rate ruling 

at that date. Foreign exchange differences 

arislng on translation are recognized in the 

statement of revenue and expenditure. 

Non-monetary assets and liabilities that 

are measured in terms of historical cost in 

a foreign currency are translated using the 

exchange rate at the date of the transaction. 

The following exchange rates were used at 

year-end: 

1 CHF = USD 0.7588 
1 EUR = USD None 
1 GBP = USD 1.7168 

1 C h t  = USD U.LS~Y;I 

1 EUR = USD 1.3187 
1 GBP = USD 1.9572 

Cash and cash equivalents 

Cash and cash equivalents comprise cash 

balances and short-term money m&et 

deposits with original maturities of three 

months or less. 

Fixed or tangible assets 

Fixed assets are stated at cost less accumu- 

lated depreciation. Depreciation is charged 

to the income statement on a straight line 

basis over the estimated useful lives of the 

assets. The estimated useful lives of assets 

are as follows: 

D office furniture 

b fixtures and installations 

D computers and equipment 

5 years 

3 years 

3 years 

Impairment 

The carrying amounts of the MMV's assets 

are reviewed at each balance sheet date to 

determine whether there is an indication of 

impairment. If any such indication exists, the 

asset's recoverable amount is estimated. An 

Impairment loss is recognized in the income 

statement whenever the carrying amount of 

an asset exceeds its recoverable amount. 

Provisions 

A provision is recognized in the balance 

sheet when MMV has a present legal or 

constructive obligation as a result of a past 

event, and it is probable that an outflow of 

economic benefits will be required to settle 

the obligation. 



Employee benefits 

MMV maintains a defined contribution plan 

for its employees. Contributions to the de- 

fined contribut~on pension plan are recog- 

nized as an expense in the statement of 

income and expenditure as incurred. 

Foundation capital 

The Capital Fund is fully subscribed at USD 

4,000,000 as stipulated under the original 

legal statutes. Under normal circumstances, 

Foundation Capital may be used during 

the year to meet cash flow shortfalls, but 

should be replenished before closing at 

year end. Under exceptional circumstances, 

Foundation Capital serves to maintain the 

viability of the organization, for 6 to 9 months, 

until other funding sources can be found. 

Revenue recognition 

An unconditional grant is recognized as 

revenue in the statement of revenue and 

expenditure when the grant becomes 

receivable. Any other grant which has per- 

formance or other conditions is recognized 

in the balance sheet initially as deferred 

income when there is reasonable assurance 

that it will be received and that the 

foundation will comply with the conditions 

attaching to it, and recognized as revenue 

when these conditions are satisfied. Excep- 

tionally, contributions may be restricted to 

specific activities by donors. In this case, 

such donations are attributed to the Donor 

Restricted Reserve which is used as those 

activities progress. 

A reconciliation between donations received 

in cash and income recognized in the in- 

come and expenditure account is shown 

in note 6. 

Operations reserve 

The accumulated Operations Reserve re- 

presents excess of income over expenditure 

since the inception of MMV, and is available 

to be utilized for future operation and project 

funding costs as the rapidly evolving research 

and development project pipeline dictates. 

Foreign exchange reserve 

Expenditure for operational costs in Geneva 

is denominated in Swiss Francs. The Foreign 

Exchange Reserve serves as a segregated 

fund for use to reduce the impact of future 

adverse currency fluctuations. 

Donor-restricted reserve 

The Donor-restricted Reserve was created 

during 2005 in connection with a contri- 

bution from the Netherlands Government. 

The use of these funds is restricted to five 

specified clinical trial capacity-building 

and artemisinin yield improvement projects 

additional to the principle R&D portfolio. 

This reserve was fully used in 2006 for those 

projects. 

Financial income/(expense), net 

Financial income/(expense), net comprises 

interest on funds invested and foreign ex- 

change gains and losses. 

Research and development 

expenditure 

Expenditure and grants allocated for re- 

search and development activities under- 

taken with the prospect of gaining new 

scientific or technical knowledge and un- 

derstanding are recorded on the basis of 

contracts with grantees. In the event that 

a portion of a grant is unpaid at the year- 

end, it is included under current liabilities. 

Expenses paid before year-end for the 

following period are recorded as Project- 

related Prepaid Expenses in the current 

assets and as Prepeid in note 7 .  

Regwlsbly and dtw uncertahlies inherent 

in the d m m t  of new prodNts in 

this sector precludo MMV from capblmg 

develo~ment costs. 

Income tax 

MMV has received exoneration from income 

tax from the Geneva cantonal and Swies 

federal authorities from the year 2000 for an 

indeterminate period. 

Accounting estimates 

and judgements 

Certain critical accounting judgements in 

applying the organization's accounting poli- 

cies are described as follows. 

Revenue recognition - MMV enters into 

complex grant contracts that contain nu- 

merous provisions related to performance, 

reporting and spending. These criteria are 

monitored by both the scientific programme 

and finance teams to assess progress ac- 

cording to grant milestones and objectives. 

The evaluation of progress requires judge- 

ment, as it is based on subjective evalua- 

tions and discussions with programme 

participants and sponsors. 

Research and Development Expenditure - 

MMV's research and development expen- 

diture is generally not direct expenditure, 

but is in the form of grants and contracts 

with external parties who perform certain 

tasks at MMV's request. These requests are 

formalized by contracts and agreements 

that outline the requested services and 

development effort. Progress against ex- 

pectations is difficult to measure, and 

measurement criteria are generally not 

defined in grant agreements. Additionally, 

actual research and development timing 

and execution are often different than the 

original plans. These factors lead to sub- 

jectivity in the timing and recognition of 

research and development expenditure. 

Fair value 

The fair value of cash, other assets, deferred 

income and other creditors are not mate- 

rially different from the carrying amounts. 



3. Cash and cash equivalents 

1 USD 

Cash 

Bank balances 

Money market deposits 

4. Fixed assets 

I Fixtures Office Computers 
Installations Furniture & Equipment Total 

USD USD USD USD ~ 
COST : 

At 1 January 2005 

Additions 

ACCUMULATED DEPRECIATION: 

At 1 January 2005 

Charge for the year 

At 31 December 2005 

COST: 

At 1 January 2006 

Additions 

.t 31 December 2006 1 2 7 1 7 5  187596 256252 i l l 0 2 3  

ACCUMULATED DEPRECIATION : 

At 1 January 2006 

Charge for the year 

At 31 December 200, 

NET BOOK VALUE: 
IT 31 DECEMBER 2006 G 



6. Provisions 
Statements of movement in provisions: 

Balance at 1 January 2005 

Uselrelease 2005 

Allwtion for the year 

W W e  2006 (166 965) 0 0beQ66.I 
Allocation for the year 0 80Im 81)OoI) 

BALAC - 
6. Donations 
Below is a smmarv of d a n a l M  lgceived m cornded dur& MOB: 

cash Income Income Current year Tats 
reoehrsd recqplizedfrom deferredto incometobe Inconurnpa 

1008 prwIwrrpar tollowing yesr received l&E accoun 
US0 USD UBD USD WSI  

Bill & Melinda Gates Foundation 

Rockefeller Foundation 

Wellcome Trust 

Swiss Government (DEZA/SDC) 

UK Government (DFID) 

Dutch Government (NMDC) 

US Government (USAID) 

Irish Aid 

World Bank via Global Forum 

ExxonMobil 

BHP Billiton 

Individual donors 

TOTAL RECEIVED 23 107 042 10 000 000 (3 919 6071 29 187 43: 

Figure 4. Funding from Foundation to  end 2010 (as of December 2006) 

Total received/pledged: USD 273 million 





7. Project-related variable 
expenditure (continued) 
Project-related variable expenditure r e p e  

sents the awards to the projects as specified 

on the previous page, directly maneged and 

supervised by MMV. It also includes all legal 

advice/services for contract negotiations 

(IPR), organization and travel for project 

meetings/reviews, MMV scientific personnel 

compensation and various scientific project 

consultancies. Expenditure for this MMV 

support totalled USD 3,260,981 and USD 

2,287,018 in 2006 and 2005, respectively. 

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 ter- 

mination or reorganization of R&D projects. 

8. Personnel expenses 
There were 21 employees as at 31 

December 2006 (2005: 14). The Pension 

Expense concerns MMV payments to a 

defined contribution plan. 

Salaries and related charges are included 

under Project-Related Variable Expenditure, 

1 1. Contingent assets 
As per contractual agreements, and de- 

pendrng on &factory repQrlrng to donors, 

c~ltlngent aseB related i o  dmnkn6 are 

as fdlows: 

USD 

Less than one year 34 150 000 23 336 859 

Between one and flve years 112 438 235 123 769 620 

0 More than flve years 

is. --rfrk 
12. Related parties 
MMV has a related party relationship with In accordance with MMV credit policy, ex- 

its board members and executive officers. posure to credit risk, principally as regards 

contributions, is monitored on an ongoing 

In addition to their salaries, the organization basis. 

also contributes to a defined contribution 

pension plan for all staff on a ratio of 75% MMV's liquid assets are kept in cash or low- 

employer and 25% employee. risk short-term deposits. 

Total remuneration is ~ncluded in Project-Re- At the balance sheet dates there were no 

I Financial Income 2006 
(expen-1 USD USD 

lated Variable Expenditure, Access-Related significant concentrations of credit risk. 

Variable Expenditure and Staff-Related The maximum exposure to credit risk is 

Benefits/Compensation. 

Board members serve on a voluntary basis 

Inlerest hwm 1 2eU 1 11 7a3 332 
Fmnciol a%p&%e (52 458) (1 5 97Q 
Exchenge gain (lose) 61 461 (51 G37) 

1289144 635425 

10. bmes 
MMV has several operating leases. These 

leases generally run for a period of 5 years, 

with an option to renew the lease after that 

date. During the year ended 31 December 

2006, USD 369,755 was recognized as an 

expense in the income statement in respect 

of operating leases (2005: USD 209,139). 

Lease expenses are included under mice 

& Occupancy in the Income Statement. 

Access-Related Variable Expenditure and and receive no remuneration. They are com- 

Staff-Related Benefits/Compensation. pensated for travel and accommodation for 

participetm in board meetings and receive 

0, Financial Income a per dim allowance to cover incidental 

(ex~en-)~ net eXpt3fl~e8 during these events. 

T h m  were no loans to directors or executive 

officers fw the year ended 31 December 

2006 or 31 December 2005. 

represented by the carrying amount of 

each financial asset in the balance sheet, 

principally accounts receivable, short-ten 

deposits and cash. 

14. Guarantees 
Guarantees concern office rental only and 

are recoverable on vacating the premises 

subject to the prevailing contracts. 

1 I .  Capital oommltments and 
oontlngmcbs 
As at 31 December 2006, there were no 

significant capital expenditure commit- 

ments. As a condition to MMV's business 

credit card relationship with its bank it has 

signed the bank's general t ens  and condi- 

tions agreement. This agreement requires 

that MMV pledge certain of its assets to 

secure unpaid credit card transactions. 



1 Report of the Auditors to the Board of MMV 

KPMG Lrd ? 
Avdk 
14. Chernin &Normandis PO. Box449 Telephone +41 22 1M 15 15 
CK1206 Gensva CH-1211 Gens- 12 Fax +dl 22 347 73 13 S 

Repon on summarized fmancial s t a t e m s  to the management of 

Medicines for Malaria Venture, Geneva 

We have audited the financial statements of Medicines for Malaria Venture for the year ended 
December 31,2006 fmrn which the summarized financial statements were derived, in 
accordance with Swiss Auditing Standards and with the International Standards on Auditing. In 
our report dated 20 March 2007, we expressed an unqualified opinion on the financial 
statements from which the summarized financial statements were derived. 

In our opinion, the accompanying s-d financial stalements are consistent, in all material 
respects, with the fmancial statements from which they were derived. 

For a better understanding of the organisation's fmncial position and the results of ils 
operations for the period and of the scope of our audit, the summarized financial statcnlenls 
should be read in conjunction with the financial statements from which the summarized 
financial statements were derived and our audit report thereon. 

KPMG Ltd 

William D. Laneville 
Auditor in Charge 

Geneva, March 20.2007 

Pierre Henri Pingeon 
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