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Prototype of an innovative X-ray power generator that has been designed to function with the erratic electricity supply
and harsh climate often found in low-income countries.
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From Ideas to Prototypes
It has been quite a journey since EssentialMed started dreaming about essential medical devices adapted to
the context of impoverished countries!
The real journey began in 2010, the year the Foundation was created and opened its offices within EPFL’s
(Ecole Polytechnique Fédérale de Lausanne) Innovation Park.
In 2011, the members of the EssentialMed Foundation were mainly dedicated to acquiring a better
understanding of the context of district hospitals in developing countries, creating buy-in from key
partners, and defining the main requirements for an appropriate medical imaging system for use in
countries with scarce resources. 2011 was the year of the launch of the GlobalDiagnostiX project.
2012 saw the creation of an alliance of multidisciplinary partners from prestigious universities, research
institutes and hospitals in both Switzerland and Cameroon, and the elaboration of a second project
proposal to develop an appropriate infant incubator, the GlobalNeonat.
2013 was a year of intensive collaboration and research. More than two-thirds of the funding needed for the
GlobalDiagnostiX research budget was raised, allowing the partners to conceive and validate the first
"building blocks" of a very promising medical imaging technology adapted to the developing countries
context. Several partners joined forces to work on the GlobalNeonat project, characterizing the needs and
constraints for an appropriate infant incubator, and initiating research on innovative technology that would
keep premature babies warm despite frequent power outages.
Due to power outages and other problems with the electricity supply, that dramatically affect medical
devices and make the delivery of adequate health services in district hospitals more difficult, the
EssentialMed Foundation, in 2013, took part in the creation of a joint center in Cameroon. The CURES
(University Research Center on Energy for Health Care) focuses on reinforcing medical infrastructure by
analysing the frequent problems with electricity supply and proposing solutions.
2014 will consist of another important phase of research, but it will also be a turning point for the
Foundation, as a fully functional prototype of the X-ray device will be available. This year will be critical
to finalizing the deployment plan and raising funds for the industrialization of the product that should begin
in early in 2015.
In parallel with this technology development, a proposal has been drawn up for a comprehensive teaching
& training program aiming at building diagnostic imaging capacity in developing countries. Since the
very beginning, EssentialMed has identified that adequate competencies must be developed locally as a
prerequisite for successful deployment of the technical devices. Essential skills include adequately making
and interpreting a radiographic image, as well as performing basic maintenance of the system. 2014 will be
an important year for raising the funds and bringing together the expertise needed to start this crucial
project.
Over 40 scientists, professors, engineers and medical experts from partner institutions are now involved in
those projects. The accomplishments of the past year, as outlined in this annual report, have put the
Foundation on track to deliver technologies that will provide the most basic healthcare to those in limited
resource settings.
Dr. Guy Morin
President of the Board
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Two-thirds of humanity have no access to diagnostic imaging
...in spite of its crucial importance in diagnosing and adequately treating health conditions such as traumatic
injuries, tuberculosis and pneumonia.

GlobalDiagnostiX
The Global DiagnosticX project addresses the gap in access to diagnostic imaging with the aim of
developing an affordable and robust digital imaging system adapted to the context of lowresource settings.
In 2013, new key partners were brought together in the GlobalDiagnostiX project; the collaboration
now consists of 12 laboratories and institutes, involving both scientists and engineers.
The Foundation has actively participated in the technological development of the system by
providing all the teams with clear objectives. The members of EssentialMed also defined the product
features and constraints after assessing the needs in the context of resource-poor settings.
EssentialMed conducted a new study on infrastructure and medical imaging in Cambodia, where the
situation in 18 rural district hospitals was analyzed.
Together, the partners of the GlobalDiagnostiX project have achieved the following results in 2013:
-

Built a functional prototype of a high-voltage generator which will allow the device to work
properly despite an unreliable power supply (black-outs, overvoltage etc.).

-

Designed the plans for a novel, fully-mechanical stand with no electrical controls. Such
electrical controls are one of the main sources of device failure in the South.

“…over 50% of the medical equipment in developing countries is not
functioning, not used correctly or not maintained” [World Bank]

A mock-up of the GlobalDiagnostiX device is
used to optimize its features and improve
ergonomics.

www.globaldiagnostix.org
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2.9 million newborns died in 2012
Hypothermia (low body temperature) represents a significant share of infant mortality; it is estimated that 20
to 40% of newborn deaths could be prevented with adequate thermal management 1. Skin-to-skin mother care
is the preferred method, but it is not always possible; infant incubators are then necessary. They are required in
situations such as when the child is sick and requires medical treatment or when phototherapy is required for
the treatment of neonatal jaundice. Unfortunately, existing incubator and infant warming technologies are
expensive, fragile and not adapted for use in developing countries.

GlobalNeonat
The GlobalNeonat project aims to develop an entirely new technical concept for providing thermal
therapy combined with phototherapy. It will be affordable and adapted to the environmental
constraints of low-resource settings.
In 2013, a collaborative project with EPFL, the University Hospitals in Geneva and Lausanne, the
University of Applied Sciences in Geneva, and several Cameroonian hospitals was created. Research
conducted at EPFL has led to advances in innovative technologies to keep the infant warm in spite
of electrical power cuts lasting up to several hours.

Desperate and dangerous: a rough and ready incubator made out of
an old wooden cabinet and using a light bulb for heating. Two
children are inside (R. Pfister, Cameroon 2013).

An engineer of the GlobalNeonat project working
on the thermal distribution inside an incubator.

www.globalneonat.org
1

Darmstadt GL, Bhutta ZA, Cousens S, Adam T, Walker N, Bernis LD et al. Neonatal Survival 2 Evidence-based, cost-effective
interventions : how many newborn babies can we save ? Lancet. 2005;365:977–88.

EssentialMed 2013 Annual Report

Page 4/9

http://www.essentialmed.org

One-third of medical device failures are due to electrical power
supply issues2
Electrical power supply in hospitals of developing countries is mostly unstable and unreliable. This is a major
limitation to the availability of healthcare services and regularly causes critical equipment breakdowns, fires
and even deaths (e.g. in the operating theatre).

CURES

– Centre Universitaire de Recherche sur l’Energie pour la Santé

Recognizing reliable power supply as an essential prerequisite for operating medical devices, the
EssentialMed foundation has taken part in the creation of a joint centre in Cameroon: CURES. The
centre’s mission is to reinforce primary healthcare by developing solutions and services to provide a
reliable, safe and sustainable electric supply.
This project involves collaboration between the Ecole Nationale Supérieure Polytechnique de
Yaoundé, the Ecole Polytechnique Fédérale de Lausanne, the Ecole Polytechnique de Montréal and the
EssentialMed foundation. It is part of the Francophone Network of Excellence in Engineering
Sciences (RESCIF3).
Dr. Beat Stoll, representing EssentialMed on the CURES steering committee, has co-signed a
manual of procedures that formalizes the partnership and defines the managerial procedures of the
CURES center.

7 fires (!) were reported in 2013 in the electrical
network of a district hospital near Yaoundé
(Cameroon).

A system for stabilizing the electrical supply in district
hospitals undergoing testing at the CURES center.

www.energy-cures.org
2
3

Malkin (2007). Design of Health Care Technologies for the Developing World. AnnualReview of Biomedical Engineering, 9, 567–587.

http://www.rescif.net/en/rescif
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A powerful alliance
Swiss Federal Institute of technology in Lausanne (EPFL)
•

Cooperation & Development Center (CODEV)

•

Distributed Electrical Systems Laboratory (DESL)

•

Signal Processing Laboratory 5 (LTS5)

•

Laboratory of Composite and Polymer technology (LTC)

•

Laboratory of Applied Photonics Devices (LAPD)

University of Applied Sciences Western Switzerland (HES-SO)
•

Heig-vd - Power Electronics Laboratory (IESE)

•

Heig-vd - Institute of Design, Materials and Packaging (COMATEC)

•

HES-SO Valais - Energy Conversion Institute

•

Hepia - Industrial Science and Technology Institute (inSTI)

•

Heds - Health school - Medical radiology technology

•

HE-ARC - Anthropotechnology Institute (EDANA)

Paul Scherrer Institute (PSI), Villigen, Switzerland
•

Laboratory for Macromolecules and Bioimaging (LSB),
X-ray Tomography group

École Nationale Supérieure Polytechnique, Université Yaoundé 1, Cameroun.
•

Centre Universitaire de Recherche sur l'Energie pour la Santé (CURES)

Geneva University Hospital (HUG)
•

Department of Neonatology

Lausanne University Hospital (CHUV)
•

Department of radiology

•

Department of pediatrics - Neonatology service

Swiss Tropical and Public Health Institute, Basel
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About the foundation
Its aim is to foster universal, sustainable and equitable access to the benefits of health technology in
general, and to medical devices and instrumentation in particular.

EssentialMed
The foundation strives to reduce the global inequalities in access to health technologies. 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.
Since September 15th 2010, the foundation is formally registered in the Register of Commerce of
Canton Vaud, Switzerland, and is recognized as a non-profit organization. As required by law, the
foundation is under the supervision of the Swiss Federal Authority for Surveillance of Foundations.

A district hospital in Cameroon

www.essentialmed.org
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Foundation Board

Dr. Guy Morin,
President

Prof. Marcel Tanner

Dr. Gérard Escher

Stephan Velan

Dr. Alex Dépraz

Bertrand Klaiber

Prof. René Salathé

Executive Leadership

Dr. Klaus
Schönenberger, CEO,
Secretary of the Board

Dr. Beat Stoll
Chief Medical Officer

Advisory Board

Peter Baird

Wido Menhardt
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Thanks to our sponsors, supporters and friends
The EssentialMed Foundation would like to express its gratitude to all its Partners and Donors.
A very special thanks go to the Swiss Federal Institute of Technology in Lausanne (EPFL), and in particular the
Center of Cooperation & Development (CODEV) for its great support.
Finally we want to thank all the people who believed in this initiative and helped us spread the word.

René Salathé (middle) and Klaus Schönenberger at a work meeting with engineers.

EssentialMed 2013 Annual Report

Page 9/9

http://www.essentialmed.org

