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EXECUTIVE SUMMARY
In 2005 WHO held the first Artemisinin Conference in Arusha, Tanzania and together with MMV, in Bangkok, Thailand in 2007; Guilin, China in 2008 and in Mumbai, India in 2009.  The 5th annual Artemisinin Conference in 2010 was jointly organised by WHO, RBM and MMV, with support from DFID, UK, and was held in Antananarivo, Madagascar.
Since 2006 the production of Artemisia and artemisinin has gone through many peaks and troughs due to variable market demand, available funds for the purchase of ACTs and climatic factors, resulting in under/over supply and high/low prices.  This has resulted in an industry where investors are very wary and where decisions, by all sections of the industry, often have to be made at short notice, instead of being based on good market analysis and long term production plans.  In Mumbai, the conference objectives once again included the need to stabilise supply and prices, achieve better forecasting and improve production efficiencies, however, by the end of the conference some very important resolutions had been tabled, including:

· The need to create a single ACT forecasting group

· Continue to support Artemisia/artemisinin production to meet the demand through initiatives such as A2S2, viable and competitive pricing, continued development of high yielding Artemisia varieties and improved processing efficiency

· Clarification of the quality requirements of artemisinin as a starting material

· Withdrawal of artemisinin monotherapies as soon as possible

The Artemisinin conference in Madagascar documented the considerable progress that has been made in reaching these objectives.  The conference also discussed the widely reported ‘resistance’ to artemisinin; updated the situation regarding the availability of artemisinin monotherapies and sub-standard drugs; the development of new API and the potential effect of increased coverage of malaria vector control and Rapid Malaria Diagnostic Testing (RDTs) on ACT needs.   An update was also provided on the impending introduction of semi-synthetic artemisinin and its possible consequence for natural artemisinin production. 
PRIMARY CONFERENCE OBJECTIVES

	Review recent technological developments
	· High-yielding Artemisia varieties and production methods
· Artemisinin analysis and extraction/purification technologies
· Semi-synthetic and synthetic artemisinin production
· Risk of artemisinin resistance, and chemical entities in the drug development pipeline


	Supply and demand projections for artemisinin and ACTs
	· Anticipated artemisinin production 2010 and beyond
· Anticipated cost of artemisinin production and implications for ACT prices
· ACT forecast for 2010 and beyond
· Mechanisms for consolidation of ACT and artemisinin demand forecasting 

	Financing mechanisms for artemisinin and ACT supply
	· Global Fund and other major sources of funding for Public Sector procurement of ACTs
· AMFm update on recent trends 
· A2S2 update and future directions
· Views/needs of pharmaceutical industry

	Future actions
	· Follow up on Mumbai conference
· Next steps
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View the 2010 Conference Agenda 
Day 1 – Tuesday 12th October 2010
The Conference was opened by H. E. Pascal Jacques Rajaonarison, Minister of Health, Madagascar, who emphasised the importance of the conference objectives and highlighted the work to combat malaria being initiated throughout Madagascar. 
Following the opening of the conference, Keynote Addresses were presented by Dr Milijoana Randrianarivelojosia, Institute Pasteur de Madagascar and Dr Benjamin Ramarosandratana, National Malaria Control Programme:
· History of Malaria Treatment in Madagascar – Dr Milijoana Randrianarivelojosia, Institute Pasteur de Madagascar
· Lessons Learnt from ACT Use in Madagascar – Dr Benjamin Ramarosandratana, National Malaria Programme, Madagascar 

NEW DEVELOPMENTS IN SELECTION AND PRODUCTION METHODS OF HIGH YIELDING ARTEMISIA ANNUA VARIETIES
Over the past 10 years with increased production and experience in plant selection, there has been a gradual increase in Artemisia annua dry leaf and % artemisinin yield, however, this has been variable and with limited gain.  In order to ensure sustainable Artemisia production at realistic prices there is an urgent need for new, high yielding, varieties which will provide increased income per hectare for the farmer, whilst enabling dry leaf prices to the extractors to be at a lower price level than presently experienced.  As in previous Artemisinin Conferences, in Madagascar presentations by Mediplant, CNAP, York (UK) and NIAB (UK) provided updates on programmes implemented to develop higher yielding Artemisia varieties.  These high yielding varieties are now being trialled by commercial growers, in a number of different regional and climatic conditions, with encouraging results:
· Implications of Intensification of Artemisia Cultivation – Antony Ellman, NRI

Article on Cultivation of Artemisia in Africa and Asia by Antony Ellman, NRI

· CNAP High Yielding Varieties - Progress Update – Dianna Bowles, CNAP, York
·  NIAB, UK - High Yielding Artemisia Development – Steven Bentley, NIAB, UK 
Since 2006 Mediplant, Switzerland, through the MMV Artemisinin Programme, has been undertaking controlled Artemisia drying, storage and post harvest trials to identify the optimum drying conditions, temperatures and methodology, in order to minimise post harvest losses and to maximise artemisinin content.  In 2009/10 the results from this research have been applied into commercial, in-field conditions in Madagascar, in cooperation with Bionexx.  The following presentation details the results and recommendations from these trials:
· Comparison of Different Drying Techniques in Madagascar – Xavier Simonnet, Mediplant, Switzerland 

Key Findings:
Planting materials: 

· Seeds must be low cost and high yield (artemisinin/ha & dry leaf/ha).
· Readily available to growers through extracting company adapted to local conditions.
· Importance of retaining pool of genetic diversity.
Production systems:

· Target both small farmers and commercial growers.
· Research and extension services critical & post harvest technologies important for securing artemisinin content.
Costs of production:

· Vital to reduce Cost of Production, but leaf price must be competitive with returns from other crops to ensure sustainable Artemisia production.
New Production sites:

· Size of global market for artemisinin is small. 

· Max 30-50,000 ha of Artemisia annua needed, depending on yield.
· Important to retain current agro-ecological diversity spread.
· No new production sites needed unless real comparative advantage.
RESULTS OF NEW PURIFICATION TECHNOLOGY ON INCREASING PRODUCTION EFFICIENCY AND REDUCING COSTS
Over the past 5 years the MMV Artemisinin Programme has supported research into various new artemisinin extraction and purification technologies, as well into those presently in use.  At the Guilin Artemisinin Conference in 2008, industry reported that their main concern was to increase the efficiency and reduce costs, of artemisinin purification and crystallisation i.e. following the primary extraction of artemisinin from the Artemisia leaf.  Since 2008 the MMV programme has concentrated on the purification of a range of primary extracts obtained using solvents such as N-Hexane, Petroleum Ether, Toluene, using:

· Liquid-liquid extraction

· Absorbants e.g. celite, activated carbon, polymers, silica gel etc
· HFC/CO2 
The presentation given by Colin Hill Ltd/ETDL and Kamtech Technologies Ltd outlined the work undertaken and the progress made in scaling up this research in conjunction with industrial partners.
· New Purification Technology to Increase Efficiency and Reduce Costs – Colin Hill, ETDL and Bhupinder Khambay, Kamtech Technologies 
Key Findings:

· Many extraction plants must improve efficiency if they are to compete.
· Single step technology for artemisinin purification/crystallisation needed.
· HFC, often in conjunction with other primary separation methods, is showing great potential, but solvent cost is high, therefore the need to minimise losses. 
· Specific purification techniques may depend on the Artemisia variety, and climatic/growing conditions.
LATEST DEVELOPMENTS IN ANALYTICAL TECHNIQUES FOR ARTEMISININ, IN-PROCESS ASSAYS AND ARTEMISIA LEAF ANALYSIS
It is essential, in order to improve production and processing efficiencies, that more accurate analytical techniques to measure the content of artemisinin are available, including from the leaves of Artemisia annua, during extraction and purification processing and of the final ‘pure’ extract of artemisinin.  A number of organisations are now developing and evaluating new and more accurate analytical technologies and also the application of revised methods and protocols involving existing methods, including TLC and HPLC.
Dr Bhupinder Khambay’s (Kamtech Technologies) provided an overview of the present analysis techniques and protocols.  He reported a new HPLC-UV based method together with recommendations for changes in the artemisinin monograph and, based on his findings, proposed major revisions of the proposed technical specifications for artemisinin as a starting material.  Xavier Simonnet (Mediplant) presented the potential for ‘Near Infrared Spectroscopy’ for in-field artemisinin and moisture content measurement. 

The work undertaken by Dr Neil Sullivan and his team at Sensapharm UK, through the MMV Artemisinin Programme, was presented and discussed in the break-out session.  This included the introduction of a validated artemisinin analysis lab; production and provision of reference materials; results and facilities for metabolic profiling of Artemisia leaf and the latest information on anti-body based in-field testing kits first announced at the 2009 Mumbai conference.  Further details are also available on the Sensapharm website www.sensapharm.eu 
· Challenges in Artemisinin Analysis – Bhupinder Khambay, Kamtech Technologies 
· Determination of Artemisinin & Moisture Content of Leaves using Near Infrared Spectroscopy – Xavier Simonnet, Mediplant
· Anti-Malarial Drug Testing: Tests, Reference Standards & Assays  

- Sensapharm, 
Key Findings:

· There is an urgent need to ensure practical, accurate and comparable artemisinin analytical techniques throughout the production chain i.e. from plant to finished pharmaceutical product.

· There are limitations of Pharmacopoeia methods for analysis which require further research.
· When stating and comparing % artemisinin results, there needs to be increased clarity in identifying the analytical methods used e.g. some methods may not identify the same compounds related to artemisinin, as well as peak impurities (A, B, C) and individual unknown impurities, potentially leading to overstating of results, whereas other methods may include processing losses (e.g. when replicating commercial extraction methods in the laboratory), which could lead to the understating of results.
ACT MARKET – LATEST FORECASTS & DEMAND FORECASTING METHODS
The need for more accurate and timely ACT forecasting has been repeatedly requested and was one of the main recommendations from the 2009 Artemisinin Conference in Mumbai. Considerable progress has been made over the past year to reconcile the ACT forecasts developed by MIT and CHAI and it was also announced that UNITAID had, immediately prior to the conference, confirmed their support for a new, unified, forecasting organisation.  This will be coordinated by the Boston Consulting Group (BCG) through the creation of a single consortium of agencies involved in the ACT & artemisinin forecast, including MIT-Zaragosa and CHAI, and based on different forecasting approaches.  
· ACT Forecasts for 2010 - 2011 – MIT, Zaragosa, presented by Henk den Besten

· Global ACT Demand Forecast – Jeffrey Chung, CHAI

· Consolidated ACT Demand Forecast Programme – Mathieu Lamiaux, Boston Consulting Group (BCG)  
Key Findings:
· Current best estimates for 2010 is 229m treatments (approx.115MT of artemisinin) and for 2011 is 245m treatments (123MT of artemisinin).
· Earlier CHAI forecasts were low,  resulting in a damaging effect on producer confidence.
· Demand forecasting consortium formed in October 2010 for unified forecasting mechanism supported by UNITAID. 

· AMFm Phase I (pilot phase) will progressively increase demand for ACTs.
· Need for regular update of demand forecasts – new, integrated, forecasts will be rolling quarterly. 

IMPLICATIONS OF VECTOR CONTROL AND RAPID DIAGNOSTIC TESTING (Malaria) – RDTs - ON ACT FORECASTING
With the increasing introduction of vector control methods, including Long-Lasting Insecticide Treated Nets (LLINs), indoor spraying and the expansion of use of rapid diagnostic tests for malaria (RDTs), it is important to assess the effects of these measures on the future needs for ACTs.  Dr Andrea Bosman, WHO, presented examples of countries where vector controls and RDTs were distributed at high coverage levels and, as a consequence, the consumption of ACTs was reduced substantially.  However, once these effects are viewed on a global scale (not just through isolated country projects), since the coverage with LLINs and RDTs is still low especially in countries with high malaria burden, the impact on ACT consumption is still limited. In addition, the example of Rwanda shows the resilience of malaria transmission and return of malaria transmission and ACT consumption to higher levels, following the reduction in effectiveness of the insecticide due to the ageing of LLINs.  Moreover, in several countries the progressive expansion of access to treatment at community level and the progressive implementation of the AMFm are also contributing to a global increase in the ACT demand.
· Impact of Vector Control and Malaria Diagnostics on ACT Consumption – Andrea Bosman, Global Malaria Programme, WHO 
Key Findings:

· RDTs and LLINs will eventually reduce the need for ACTs, but require very high levels of coverage with both interventions.

· The future expansion of use of RDTs and LLINs and their impact on ACT demand must be incorporated in the ACT forecasting methodologies coordinated through BCG.
GLOBAL FUND AND OTHER PUBLIC SECTOR ACT SUPPLY MECHANISMS
Whilst the AMFm has received considerable attention recently, it is through the public sector that the majority of ACTs are still provided.  The Global Fund is the most important source of public sector funding and Fabienne Jouberton provided an important update not only on the number of ACTs funded in 2009 and future predictions, but also an overview of the GF quality assurance policy, its challenges and important steps needed to be taken by ACT manufacturers to ensure compliance.
Donald Dickenson from USAID presented an overview of how the President’s Malaria Initiative (PMI) operates including predictions, challenges and advice on guidance for procurement quality.  This was followed by Jon Blasco who provided a similar update on UNICEF’s ACT procurements.
In recent years UNITAID has played an increasingly important role in supporting the fight against HIV, TB and Malaria.  A number of initiatives recommended by earlier Artemisinin Conferences, including A2S2 and the recently announced unified ACT forecasting, are now being funded through UNITAID. Ambachew Yohannes, UNITAID, gave an overview of UNITAID’s work to date and future objectives, with specific emphasis to projects related to malaria.
· Challenges in Procurement of Artemisinin Based Medicines – Fabienne Jouberton, Global Fund

· ACTs in the Public Sector – Donald Dickerson, President’s Malaria Initiative
· UNICEF Update on ACT Procurement – Jon Blasco, UNICEF

· UNITAID Support for Malaria Prevention and Control – Ambachew Yohannes, UNITAID 

Key Findings:
· Global Fund is biggest buyer of ACTs, with total funds committed for procurement of ACT of $152.6m in 2009, and $185.7m in 2010.
· PMI, UNICEF, UNITAID, WB and DfID are important additional funders.

· ACT manufacturers must work closely with Global fund on QA to meet the requirements for procurement.

AMFm – UPDATE ON IMPLEMENTATION AND IMPLICATIONS FOR MANUFACTURERS
AMFm co-finances ACT purchases to make the price comparable to chloroquine or sulfadoxine-pyrimethamine, increase access to quality ACTs and help eliminate monotherapies.  The implementation of AMFm through in-country private and public sector channels, will increase the volumes of ACTs required in the future and therefore the demands for artemisinin in the supply chain. 
· AMFm Update – Fabienne Jouberton 
Key Findings:

· AEDES/OTECI Consortium has now replaced CHAI as price negotiating agent for AMFm.
· 29 orders have now been received from the seven countries approved to-date and supply agreements have been signed with six ACT manufacturers.  

ARTEMISININ/API FORECASTS TO MEET ACT DEMAND, PRICING AND COST IMPLICATIONS
In his presentation, Jacques Pilloy (OTECI/A2S2) reported that although plantings increased considerably in 2010, severe climatic problems in China and Vietnam resulted in poor harvests and quality.  With production in 2010 predicted to be around 100MT and total demand (in 2011) around 140MT, there is a predicted shortage in 2011 of up to 40MT.  It is therefore essential that plantings in 2011 are increased to meet 2012 market needs and replenish stocks.
Due to artemisinin shortages the price of artemisinin has increased to $380-$450/kg.  However, production costs have also risen due to the increase in dry leaf prices and the continued poor processing efficiency of many extraction plants.  It was stressed that the market should maintain artemisinin prices at below $400/kg and that this should be possible, given good 2011 harvests, through the use of higher yielding Artemisia seeds and the introduction of new extraction/purification technologies.
· Artemisinin Market, Quantities & Pricing – Jacques Pilloy, Artepal 
Key Findings:
· Estimated 2009 production was 60MT but stocks sufficient to fill gap.
· Estimated 2010 production (extracted Oct 2010-June 2011) is 


90-105MT. 

· 2011 estimated global demand around 145MT (40MT gap).
· Artemisinin production cost ranges from $320-400per kg.
· Leaf price have risen sharply, especially in China ($880-1200/MT).
· Competition between buyers has pushed artemisinin price to $430-450/kg.
· An artemisinin price not significantly higher than $400/kg is needed to ensure sustainability of supply throughout the artemisinin, API and ACT supply chain.
Day 2 - Wednesday 13th October
ASSURED ARTEMISININ SUPPLY SYSTEM (A2S2) – ACTIVITY UPDATE, REVIEW OF SUPPORT MECHANISMS & FUTURE NEEDS
2010 represented the first full year of A2S2 and Henk den Besten reported that the fund has invested in contractual agreements to support the production of 26MT of artemisinin, with contracts for a further 6MT of artemisinin currently in the process of discussion.  In addition the programme had facilitated the additional production of around 18MT of artemisinin though working with the artemisinin extractors and ACT manufacturers to establish  longer term supply contracts.  The new A2S2 website (www.a2s2.org) was also presented, which details on the fund, the application process and a ‘dashboard’ for regularly updating global artemisinin production data.
The opportunity was taken at the conference to gather industry reaction to the A2S2 activities and identify additional services that this project can offer to help support the artemisinin industry over the critical next few years.  A questionnaire was circulated and the results of this and other feedback from the conference delegates, is now being discussed and will form the basis of a proposed programme extension.

Comments received included:

· Continue funding support to extractors to assist extractors ensure artemisinin supply meets the increasing market demand.
· Need to increase long term contracts i.e.1-2yrs, between extractors and API/ACT manufacturers and provide support in developing these contracts.

· Clearer communication of A2S2 objectives and application procedures requested.
· Need to regularly disseminate to the industry artemisinin production statistics/needs, market forecasts, new technical developments for Artemisia/artemisinin production, links to other financing sources e.g. for capital investment and the status of semi-synthetic development.

· A2S2, Progress & Status – Henk den Besten, i+ solutions & Koert Jansen, Triodos Bank 
Key Findings:

· A2S2 launched in 2009 for two years to help boost artemisinin production.
· Pre-financing mechanism for approved extractors, i.e. those contractually linked to ACT manufacturers eligible for procurement by GF or UN Agencies.
· Covers maximum 60% of sales contract.
· $5m disbursed to date.
· Additional $3m still available for 2010 and until July 2011.
· Aim to help create long term supply contracts, e.g. beyond 1yr.
· The conference endorsed the work undertaken by A2S2 and stressed the need for its continuation and adaption to meet changing industry needs.
· Ensure regular communications throughout supply chain and publish artemisinin production statistics, prices etc.
· Work closely with the ACT forecasting groups.
UPDATE ON TOLERANCE/RESISTANCE AND THERAPEUTIC EFFICACY OF ARTEMISININ IN SOUTH EAST ASIA
Reports of treatment failures due to increased tolerance/resistance to artemisinin, have been widely reported in the media from studies in South East Asia where oral artemisinin-based monotherapies and sub-standard drugs have been used for many years in the past.  Dr Andrea Bosman (on behalf of Pascal Ringwald, WHO) clearly presented the recent findings and the containment/elimination methods now being introduced to prevent the exportation of artemisinin tolerant parasites to other regions.  
However, a major issue raised by delegates was that many press reports were overly dramatic and lead readers to believe that artemisinin resistance was now widespread and that artemisinin based treatments, including ACTs, had a limited future.  Whist it was agreed that the situation has to be seriously monitored and there is an urgent need to limit the use of oral artemisinin-based monotherapies and sub-standard antimalarial medicines, there is no firm evidence to indicate that ACTs will need to be replaced as the recommended first line therapy for uncomplicated malaria in the near future. The alarmist press comments could result in lower investments in artemisinin production, aggravating possible artemisinin supply shortages and contributing to even greater crisis for malaria control and elimination.
Key Findings:

• Increase frequency in specific areas of SE Asia of delayed parasitological clearance of P. falciparum at Day 3 following artemisinin-based treatment: no consensus yet whether this is resistance, partial resistance or tolerance

• International Task Force for Artemisinin Resistance Containment established

• Strategy:

• Detect and treat all malaria cases in danger zone.
• Reduce transmission through vector control.
• Reduce pressure on artemisinin and partner drug.
• Urgent development of new antimalarials.
· Research on mechanisms and determinants of artemisinin resistance
· Update on Tolerance Resistance and Therapeutic Efficacy of Artemisinin in SE Asia – Pascal Ringwald, WHO (presented by Andrea Bosman, WHO) 
THREAT OF SUBSTANDARD ACTs AND ORAL BASED MONOTHERAPIES
Dr Andrea Bosman, WHO (quality medicines survey presentation on behalf of Jitka Sabartova, WHO), reported on progress being made, pointing that artemisinin-based monotherapies and sub-standard antimalarial medicines are still widely available in many countries and if not stopped, could promote artemisinin resistance and make ACTs, in the future, no longer effective for the treatment of malaria.
Key Findings: 

• The WHO-supported QAMSA study, in 6 African countries, shows that 28% of
   ACTs do not meet QC requirements.
• 50% of monotherapy manufacturers known to WHO are non-compliant: of these
  60% are from India, 20% from Nigeria.
· 28 countries still allow marketing of monotherapies, 17 in Africa.
· Quality of Antimalarial Medicines in Sub Saharan Africa – Jitka Sabaratova & Andrea Bosman, WHO
· Threat of Oral Artemisinin-Based Monotherapies – Andrea Bosman, WHO 
ARTEMISININ AND ITS DERIVATIVES – THE MARVELOUS PEROXIDE ANTIMALARIALS
Dr Richard Haynes provided an overview of the history and mechanisms of action of the artemisinin derivatives, including the development of new potential derivatives such as artemisone. In particular he stressed the need for continuing research  and development of artesmisone as well as of new derivatives, to evaluate their efficacy in areas with high levels of artemisinin tolerance, as potential new drugs to combat future artemisinin resistant strains.

· Artemisinins, the Marvelous Peroxidic Antimalarials – Richard Haynes, Hong Kong University of Science and Technology
Key Findings:

· There is still a lot to learn about the mechanisms of action of artemisinin derivatives.
· New artemisinin derivatives should be evaluated to assess their efficacy against P. falciparum tolerant/resistant strains to artemisinin based treatments.
UPDATE ON DEFINING QUALITY SPECIFICATIONS OF ARTEMISININ AS STARTING MATERIAL
Following the recommendations of the 2009 Artemisinin Conference in Mumbai, a working group was established to develop draft technical specifications for artemisinin as starting material.  While there are still few antimalarials on the market with artemisinin API (notably artemisinin suppositories and the FDC artemisinin-naphtoquine),  for most of antimalarial medicines artemisinin is derivitised before final drug formulation, and, for these compounds, it should be classified as a starting material.  The working group developed a draft paper which was submitted for consideration to the ‘45th WHO Expert Committee on specification for pharmaceutical preparations’ held in October 2010.  
In agreement with WHO Secretariat of the Expert Committee, the draft paper was also discussed in detail during the break-out session of the Conference in Madagascar.   The outcome of the review was then submitted to the WHO Expert Committee before the 18th October.
Specific concerns were raised at the conference regarding the content, levels and attribution of peaks of the related substances i.e. impurities, resulting in recommended changes in the draft document on technical specifications for artemisinin as starting material.  
Key Findings:

· Artemisinin must be recognized both as a starting material as well as an API.
· Further research is required to finalize the document on technical specifications for artemisinin as starting material.  

· Update on Defining Artemisinin as a Starting Material – Valérie Faillat-Proux, Rapporteur of Starting Material Working Group 
· Artemisinin as a Starting Material – Walter Cabri, Sigma-Tau 

REVIEW OF LATEST DEVELOPMENTS OF SEMI SYNTHETIC ARTEMISININ TECHNOLOGIES
The primary objective of the project undertaken by Amyris, Institute of One World (IoWH), University of California, Berkeley and funded through BMGF, is to “create a complementary source of non-seasonal, high quality and affordable artemisinin to supplement the current plant-derived supply”.  Dr Tue Nguyen of IoWH provided an update on the progress of this project, and Henri Farret of Sanofi-aventis, which has joined the project as the industrial partner, provided explanations of the multiple changes made in the fermentation technology of the project to adapt the developments to a commercial process.
Key Findings:
• Aim is to supplement plant-based production and stabilise supply.
• Anticipated cost $350-400 per kg, comparable to high quality field

  production.
• Short cycle time: less than 1 week to produce 500kg of pure

  artemisinin.
• Potentially available to approved API manufacturers by first half 2012,

  with commercial supplies from 2nd half 2012.
• Target production capacity: 40 tonnes per year.

• It was not clear if the cost of production of semi-synthetic artemisinin will be linked
  to cost structure of synthesis or cost of agricultural production
· Semi-Synthetic Project One World Health – Tue Nguyen
· Semi-Synthetic Artemisinin Project – Henri Farret, Sanofi-aventis 
COUNTRY AND OTHER PRESENTATIONS

· Artemisinin Cultivation in China 2010-2011 – Christine Lin, PIDI Standard 
· Guilin Pharma & Future Production Forecasts in China – Vincent Jin, Guilin Pharma 
· Artemisinin Production in Vietnam 2010 - Nguyen Huy Hieu – Vinbel, Vietnam

· CIPLA, India Industry Perspective -  Prashant Sisodia, Cipla Ltd, India

· Bionexx, Historical and Future Perspectives – Charles Giblain, Bionexx, Madagascar
· Mission Malaria and Tender Procedure Recommendations - Murali Sarma, IPCA Labs, India
· SMS for Life - Jan van Erps, RBM Secretariat
PROPOSALS FOR ACTION
ARTEMISIA PRODUCTION
· Ensure earliest roll out of affordable high yielding seeds, with distribution through extractors linked to eligible API/ACT manufacturers. 
ARTEMISININ PROCESSING
· Promote development and dissemination of more efficient purification and crystallisation technology. 
ARTEMISININ ANALYSIS
· Need for improvement and standardisation of artemisinin analytical technology.
· Make available artemisinin as reference standard for analytic purposes.
ARTEMISININ AS A STARTING MATERIAL AND MONOGRAPH UPDATE  
· Finalise technical specifications for artemisinin as starting material.
ACT FORECASTS
· Urgently implement the global demand forecasting system supported by UNITAID.
ARTEMISININ PRICING
· Recommend an artemisinin price, not exceeding $400/kg, to ensure sustainability in the artemisinin, API and ACT supply chain.
ENSURING ARTEMISININ SUPPLY
· The A2S2 should continue its services and adapt to meet changing industry needs.
· Increase market intelligence, technical dissemination and information sharing throughout the Artemisia-ACT supply chain.  Annual artemisinin conference requested.
· Continue information-sharing on plans for semi-synthetic artemisinin production.
ARTEMISININ RESISTANCE

· Support the containment/elimination methods now being introduced to prevent the exportation of artemisinin tolerant parasites to other regions. 
· Ensure that the reports of potential resistance do not have a negative effect on investments in artemisinin production and research.
MONOTHERAPIES AND SUB-STANDARD DRUGS

· Continue to support efforts to eliminate the manufacture, sale and distribution of oral artemisinin-based monotherapies and substandard antimalarial medicines. 
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