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Foreword:  
 
EssentialMed’s mission, to provide access to essential medical devices in the poorest countries, 
relies on the development of appropriate and affordable technologies. EssentialMed has gone a 
long way to meet this great challenge since its creation in 2010, and it has gained the support of 
some of the best and most prestigious research institutes. However, EssentialMed’s mission goes 
far beyond just developing technology. Much more is needed. For example, it is essential to ensure 
that the hospitals where equipment is installed have staff with sufficient training to use it safely and 
effectively, and maintain it during its whole lifetime. Other important challenges concern the way the 
equipment will be manufactured, packaged, shipped, commissioned and properly disposed of at the 
end of its useful life. EssentialMed has the responsibility for leading the technological development 
in such a way as to anticipate problems and facilitate their solution as much as possible. For that 
purpose, it is necessary to have a detailed understanding of the socio-economic context, including 
an in-depth knowledge of the health systems in the countries where the equipment will be used. 
The foundation has therefore conducted several field studies in Cameroon and Tanzania, working 
closely together with the local health authorities. Numerous hospitals were visited, and staff 
members interviewed. The results of these assessments proved to be of crucial importance for the 
technology development groups. EssentialMed will continue to explore the context not only in its 
“pilot” country, Cameroon, but also in other countries, with the clear goal of finding solutions which 
are universal and not only “tailored” to Cameroon. 
The foundation is continuing its work on its two “flagship“ projects: GlobalDiagnostiX, a diagnostic 
imaging system adapted to the context of developing countries, and GlobalNeoNat, the 
development of an appropriate incubator to fight neonatal mortality. EssentialMed will lead the 
projects towards industrial production of the medical devices, and through their manufacture and 
final deployment. These tasks go well beyond the mission of the research partners involved in 
technology development.  
The foundation is also closely involved in the creation of a Research and Teaching center in 
Yaoundé which will help to increase knowledge of the problems that can arise due to the instability 
of electricity supplies in district hospitals, and of possible solutions.  
Finally, the Swiss Federal Institute of Technology in Lausanne has decided to launch its own 
program, called EssentialTech, which provides a framework for its collaboration with EssentialMed 
on several projects. This program is directly inspired by EssentialMed’s approach, and we feel very 
proud that our work and ideas have received such an echo from this prestigious institution. 
 
 
Guy Morin,  
President of the Board  
 
 
Klaus Schönenberger,  
CEO and Secretary of the Board 
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GlobalDiagnostiX: diagnostic imaging for low resource settings 
Background  
Currently, two thirds of the world’s population still has no access to medical diagnostic imaging – a 
crucial tool for any modern healthcare system. Existing solutions, developed for industrialized 
countries, generally fail in low-resource settings. The main reasons are that the equipment is not 
appropriate for a context involving harsh climatic conditions; staff may be incompletely trained and 
have a different cultural background; the infrastructure may be deficient, and the budget may be 
very limited. New technological solutions therefore need to be invented that will be affordable, 
durable and highly effective in the local context. 

The Project  
The main challenge of the GlobalDiagnostiX project is to develop an appropriate digital X-ray 
machine, including an ultrasound imaging module. This system should cost less than $50,000 
including initial purchase and all costs of ownership during 10 years (this is about one tenth of the 
typical cost of existing solutions).  

Partners and organization 
Two new partners, the Health School (HEdS) of the University of Applied Sciences (HES-SO), and 
the University Hospital of Vaud (CHUV), have joined the alliance. They bring key competencies in 
radiological medical imaging. The Foundation is working on this project together with the new  
partners and former ones, including the Paul Scherrer Institute (PSI), the University of Applied 
Sciences in Yverdon (Heig-vd), Sion (HES-SO Valais) and Geneva (hepia, heds), and the Swiss 
Tropical and Public Health Institute (Swiss TPH) in Basel. EssentialMed is providing knowledge of 
the context, and liaising with local partners in the South, in particular from the health sector in 
Cameroon. It will also lead the process of technology transfer and deployment in the South. 
 
 

 
 Radiology test bench for developing and testing different detectors at The Paul Scherrer Institute.  © PSI 
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Progress in 2012 
EssentialMed has conducted a study in 31 district hospitals in Cameroon to assess the context and 
the requirements for radiography and ultrasound imaging, and the available infrastructure in terms 
of electricity, water and communications. Dr. Beat Stoll, EssentialMed’s Chief Medical Officer, led 
the study with a team of two scientists and health professionals from Switzerland and Cameroon, 
and the results are providing essential guidance for the project. The main findings of the study (to 
be published) reveal some key sources of X-ray equipment dysfunction. There were problems of 
maintenance related to diversity in the age of the equipment and its manufacturers, a lack of spare-
parts and consumables, an unreliable electrical supply and, last but not least, the unavailability of 
trained staff.  
The project team now involves more than 30 professionals including senior scientists and 
engineers. The group has made good progress in developing the technology, in particular with the 
validation by simulation of a novel power-generator architecture. This will lead to several scientific 
publications, which will demonstrate the innovative content of the project. Different X-ray detector 
designs have also been studied and tested, and this has led to specifications for an appropriate 
digital X-ray imaging detector. 
More than 50% of the research budget is already financed, so that all partners can now work on the 
project. The success of the original plan, which was to have a fully functional prototype 
demonstrating the technology by the end of 2014, depends on the raising of the remaining 50% of 
the funding. The foundation has made this one of its top priorities, along with starting the activities 
related to industrialization and capacity building.  
 
 

 
 Development of a power generator prototype at the HEIG-VD © EssentialMed 
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GlobalNeonat: an appropriate incubator for low resource settings 

Background:  
In 2010, more than 3 million children died before their 4th week of life. Hypothermia, i.e. low body 
temperature, is a major cause of neonatal mortality in developing countries, especially for 
premature babies. Up to 40% of the deaths which are attributed to hypothermia could be prevented 
simply with adequate thermal management. Skin-to-skin contact, also known as “kangaroo care”, is 
the first-line intervention to prevent hypothermia. However, this technique is not always applicable, 
especially at delivery or when phototherapy is also required for the treatment of neonatal jaundice. 
For those special cases, an infant incubator is needed. Unfortunately, existing incubators are costly 
and not adapted for use in developing countries.  

The Project:  
The GlobalNeoNat project aims to develop an entirely new technical concept for providing thermal 
therapy combined with phototherapy, which will be affordable and adapted to the context of 
developing countries. This requires that the scientists and designers address many challenges such 
as sterilization, climatic constraints and infrastructure issues, as well as socio-cultural aspects. 

 

 
 

 Newborn care in the Regional Hospital of Garoua, Cameroon © EssentialMed  
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Partners:  
The Geneva University Hospital (HUG), the Swiss Federal Institute of Technology in Lausanne 
(EPFL), and the University of Applied Sciences in Geneva (HES-SO Hepia).  

 

Progress in 2012 
The foundation has conducted a field study of newborn care in Cameroon, specifically with regard 
to the questions of hypothermia and neonatal jaundice. In a review of 25 hospitals, 79 incubators 
were inventoried, of which nearly 50% were out of order. There was a higher concentration of 
defects in rural areas. This study allowed the specific needs and requirements for the GlobalNeoNat 
appropriate incubator project to be identified more precisely. 
 
 
 
 
 

 A rough-and-ready “incubator” in a hospital in Cameroon  
 using a conventional light bulb for heating and a glass jar of water for humidification © EssentialMed  
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CURES 

 

Background  
Electrical power supply in the hospitals of developing countries is usually unreliable and prone to 
outages. This is a major limitation to the availability of many healthcare services. Power fluctuations 
and power failure regularly cause damage to medical equipment, and system failures can lead to 
dramatic consequences, for example in the operating theatre.  
There is a crucial need for appropriate technologies to provide safe, stable and sufficient electricity 
in hospitals to power electrical medical equipment and protect it from damage. In addition, it is vital 
to develop the necessary competencies in these countries to conceive, adapt, commission, 
maintain and use electrical systems adapted to the local context.  

 

The Project 
EssentialMed has raised this problem, and this has led to the project of creating a Competence 
Center in Cameroon for research and advice on electricity for healthcare. The mission of this center, 
called CURES (Centre Universitaire de Recherche en Energie pour la Santé) will be to study the 
context and identify the needs, to conceive appropriate equipment, to train engineers, to transfer 
technology to the private sector, and to ensure the sustainability of the new technologies. This 
center is expected to influence the whole national health system, and in addition to have an impact 
on other sectors of the economy, both in Cameroon and in neighboring countries. 
 
 
 
 
 

 
 Uninterruptable power supplies are commonly used due to the unstable network but are frequently failing 
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Partners and organization 
The CURES center will be hosted in Cameroon by the Ecole Nationale Supérieure Polytechnique 
de Yaoundé (ENSPY). It will be created and operated in association with the Ecole Polytechnique 
Fédérale de Lausanne (EPFL), the Ecole Polytechnique de Montréal and the EssentialMed 
foundation. 
The role of EssentialMed will be to coordinate the program with the Ministry of Health and with the 
staff of health facilities, which will allow the members of the CURES to integrate the needs and 
issues arising in hospitals into the process of developing appropriate solutions. 

 

Progress in 2012 
An agreement has been signed by the Directors of the EPFL and ENSPY. A manual of procedure 
has been elaborated by the partners that describes the Centre's mission, organization and 
management principles. A supervision committee with representatives of all partners has been 
established to control the administration of the CURES. Dr. Beat Stoll has been appointed to 
represent EssentialMed in this committee. 
 
 
 
 
 

 
 

  Meeting with HE the Minister of Health in Cameroon, HE the Swiss Ambassador to Cameroon 
  and different personalities of the Health and Academic sectors © Alain Herzog 
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Student Project: Malaria Vaccine deployment in Tanzania 

 

Background 
World-wide, 225 million people are infected with the malaria parasite, Plasmodium falciparum, and 
every year the disease kills more than 600,000. More than 30% of the African population is infected, 
and malaria causes costs of around 12 billion dollars annually. The pharmaceutical company 
Sanaria Inc. (Rockville, MD, USA) is currently testing a sporozoite-based vaccine against the 
malaria parasite. A Phase 1 trial of the vaccine is currently taking place in several countries, and the 
first results are promising. However, a particular feature of this vaccine is that it has to be stored at 
-140°C, and this presents a significant logistic and technological challenge in developing countries. 

The Project  
Under the supervision of the foundation and its partners, 5 students have been given the task of 
conducting a study aiming 1) to propose solutions for the logistical/technological problem of 
transporting and storing a cryogenized vaccine in a developing country and, 2) to propose a 
strategy for a vaccination campaign with the long-term perspective of the eradication of malaria.  
 
 
 

 
 

 
 

 Vaccination in Tanzania © EssentialMed   
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Partners  
The Swiss Tropical and Public Health Institute in Basel, the Ifakara Heath Institute in Tanzania, and 
the Swiss Federal Institute of Technology in Lausanne.  
 
 

Progress in 2012 
The students have proposed a detailed model which describes the pick-up of the vaccine vials at 
the international airport and subsequent shipping to the vaccination sites, while keeping the vaccine 
safely stored in vapor-phase liquid nitrogen containers. An innovative solution was proposed for 
producing the liquid nitrogen for recharging the containers locally, using mobile production units. 
Several vaccination campaign models were proposed. The results of this project offer a better 
understanding of the challenge, and could contribute to the eventual deployment of the new 
vaccine. 
 
 
 
 
 
 

 
 
 

 Student handling liquid nitrogen used for vaccine cold chain © Alain Herzog   
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About the foundation 
 
EssentialMed was created as a foundation on September 15th, 2010. Its aim is to foster universal, 
continuing and equitable access to the benefits of health technology in general, and to medical 
devices and instrumentation in particular. The foundation strives to reduce the inequalities in access 
to health technologies in the world. Paying attention to the specific needs of impoverished 
populations, the foundation makes every possible effort to provide access to affordable 
technologies which are adapted to the needs of local communities. The foundation is formally 
registered in the Register of Commerce of Canton Vaud, Switzerland, from October 5, 2010. As 
required by law, the foundation is under the supervision of the Swiss Federal Authority for 
Surveillance of Foundations.  
 

Foundation Board 
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Thanks to our sponsors, supporters and friends 
 
The EssentialMed Foundation would hereby like to express its gratitude to our Partners and 
Donors.  
Very special thanks go to the Swiss Federal Institute of Technology in Lausanne (EPFL) for its great 
support.  
Finally we want to thank all the people who believed in this initiative and helped us spread the word.  
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