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Welcome to the first issue
of MSF Makes!

In This Issue

Welcome — Introduction Letter 2
Icon Glossary 3
Meet the Makers 4

Wherever you work in MSF, in
whatever capacity, it is hard to
ignore the struggles that many staff
face accessing information and
resources, and the barriers that
hinder the spread of information
throughout the organisation.
Early MSF interventions were
run with the informality and
‘innovation’ thinking of a start-up
organisation, but this gave way
to a more centralised, commandand-control way of working, as
we found ourselves confronted
with increasingly complex
political, security and identityrelated dilemmas. As a result, our
information sharing is poor and our
validation processes over-burdened.
The overwhelming majority of
MSFers want to see these issues
addressed. We have always strived
to innovate in how we deliver
quality medical services for evolving
medical needs in fast-changing
humanitarian contexts. Today, we
believe that we can do this most
effectively when all parts of the
organisation see ‘finding solutions’
as their responsibility, are able to do
so through access to resources and
information, and have the guidance
and frameworks that allow such
innovations to be impactful.
Developing an organisation-wide
innovation capacity and mindset
needs to be balanced with ensuring
the space for effective coordinated
interventions, which, by necessity are
often ‘top down’. Yet today, we tend
to default to ‘top down’ too often.
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MSF Transformational Investment
Capacity fund, it provides a
platform for field staff to share and
access tried and tested solutions
to practical field problems. As well
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practical way for us to share fieldgenerated knowledge, with an inbuilt quality assurance mechanism.
It is available online, but also in
print for those staff that lack reliable
internet access.
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Through evaluation, we aim to
demonstrate the potential of this
(and similar) initiatives to enable
field-led innovation, so your
feedback is vital!
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Referent’s Tip

Active Learning

Get in Touch

Traffic Lights

Expert opinions on
how best to replicate
and implement this
innovation.

A prompt to get you
started with recreating
or adapting an
innovation in your MSF
project.

Contact MSF Makes to
send in projects, give
us feedback or find
out more information
about projects.

Projects featured in MSF Makes
have the potential to be recreated
by you. We have developed a traffic
light system that will tell you what
your OC referent’s view on this is.

MSF Design Principles

Design Exercise

Simple pieces of
advice to guide you in
problem solving, the
MSF way.

Exercises to get your
creative juices flowing

Green = approved by your OC, you can proceed
without consulting your referent
Yellow = approved by your OC, but to implement,
please contact your referent
Red = not yet reviewed or not recommended by
your OC’s referent (at the time of publication)
A = OCA, Amsterdam
B = OCB, Brussels

In Action

BA = OCBA, Barcelona

An example of how a
maker used a design
principle in an MSF
innovation.

P = OCP, Paris

G = OCG, Geneva
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Meet the
Makers
This month’s
contributors

Per-Erik Eriksson
Said A. Hassan

Nairobi
Displacement Unit
Farooq Khan
Farooq Khan is a professional
engineer with 14 years of
experience working in water,
sanitation and hygiene,
including for the International
Rescue Committee, Terre
des Hommes, the Norwegian
Refugee Council, Save
the Children, International
Medical Corps and MSF. He
has also done engineering
work in the USA, Qatar
and Pakistan. Farooq has a
degree from the University of
Engineering and Technology
in Pakistan and earned a
postgraduate scholarship to
study in the USA.
01
Gravity-fed Water
Treatment System

The Nairobi Displacement
Unit aims to deliver adapted
products and concepts to the
field that address emerging
operational challenges
related to refugees, internally
displaced persons and people
on the move during the first
weeks of an emergency.
Dr Aziz Harouna started
working with MSF in his home
country, Niger, in 2006. Since
then, he has worked in DRC,
Mali, South Sudan and CAR,
and is currently the Medical
Coordinator for the Somalia
mission. He holds a medical
doctorate from Abdou
Moumouni University in Niger.
02
Runaway Backpack

Dr Said A. Hassan has
worked in the Dagahaley
refugee camp, part of the
Dadaab refugee complex,
since 2009, and for MSF
since 2013. He specialises
in the care of patients with
chronic communicable
diseases and chronic noncommunicable diseases.
Dr Hassan is a graduate in
Environmental Health from
the School of Public Health
at Kenyatta University,
Kenya. He also trained
in clinical medicine and
surgery at the Kenya Medical
Training College.
03
Home-based Insulin
Management

Annette de Jong
Annette de Jong is a health
promotion and community
engagement adviser with
MSF, based in Amsterdam,
The Netherlands. She has
been in this position since
November 2016. Annette
is a specialist nurse with
experience in HIV and
paediatrics, and holds a
Master’s in International Public
Health and Foreign Affairs.
She has worked with MSF
in the field in Bangladesh,
Central African Republic,
Chad and South Sudan.
04
Story of Change

Paras Valeh
Paras Valeh is an infectious
disease and tropical medicine
specialist with over 10
years of humanitarian field
experience, most recently
as an epidemiologist. Her
interests lie in the field of
emerging and neglected
infectious diseases,
particularly those affecting
vulnerable populations living
in extreme poverty. She is also
an experienced contributor to
the Missing Maps project. In
between deployments, Paras
locums in Australia.

Since 2016 Per-Erik Eriksson
has worked for MSF as a
logistician in the Democratic
Republic of Congo and with
the Swedish Innovation
Unit. He holds a PhD in civil
engineering from Chalmers
University in Gothenburg,
Sweden. After his studies, he
further specialised in wood
construction and issues of
sustainability in construction.
06
Solar-powered Hospital
Handover

05
Local Mapping for Ebola
Emergency Preparedness

Tell us what you think
or submit your own work
for the next issue:
Email msfmakes@london.msf.org
WhatsApp +44 7592 998615
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Innovations
in This Issue

02

04

Find out from Annette
how her project helped
the noma team in
Nigeria design more
appropriate and
contextualised health
promotion stories in
collaboration with the
local community.

01

04
Story of Change
p.26

05
Learn how Farooq
designed a gravity-fed
water treatment system
using local materials in
Pakistan.
Gravity-fed Water
Treatment System
p.8

03

Read about how
Dr Harouna and the
Displacement Unit
designed a way to
provide treatment for
common injuries and
issues faced by people
forced to move in a
harsh environment.

06

02
Runaway Backpack
p.14

Hear how Said and his
team helped people
living with diabetes take
control of their insulin
management in Dagahaley
refugee camp.
03
Home-based Insulin
Management
p.20

Follow Paras around
Goma as she and
her team used easily
accessible tools to
make sure maps and
surveillance dashboards
were ready in case Ebola
hit the city.
Hear Per-Erik tell us
about the struggle to
keep the lights (and
everything else) on at
a hospital in DRC after
MSF’s exit.

05
Local Mapping for Ebola
Emergency Preparedness
p.32

06
Solar-powered Hospital
Handover
p.36
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01
Gravity-Fed
Water
Treatment
System
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Materials

Raw water storage tanks (capacity of
89,000 litres each for the full system)
Sandbags (jute or canvas)
Gravel
Bricks
Activated charcoal (if colour and
odour are a concern)

Farooq Khan

Balochistan is facing a major water
crisis. Poor communities cannot afford
bottled water and have to rely on unsafe
canal or creek water. At the Divisional
Headquarters Hospital in Dera Murad
Jamali, water was pumped in from a local
canal and supplied through a municipal
pipeline. It arrived with a high level of
turbidity (cloudiness caused by particles
in the water), and contained pathogens
and small maggots. It was not fit for any
purpose in the hospital so an alternative
had to be found. Could we create a
system to supply safe water sustainably,
using only locally available materials?
What

Where

An easy to maintain system
to convert untreated water
with a turbidity of more than
50 nephelometric turbidity
units (NTU) into safe,
potable water (below five
NTU) using locally available
resources. The large version
of the system can produce
5,500 litres of potable water
in eight hours and is easy to
maintain.

Dera Murad Jamali
project, Balochistan,
Pakistan
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8" and 6" diameter PVC pipes,
perforated with 0.75" diameter holes
PVC woven, nylon or fabric covering
with 0.5–1 mm pores
Water pumps
Pipes (preferably polypropylene)
1.5" and 0.75"
Chlorine 50 HTH (powdered)
Aluminium chloride (powdered)
Pool tester
Turbidity tube
Water-powered, non-electric
chemical injector (Dosatron
recommend)
Water storage tanks: overhead tank,
chlorine contact time tank, and
dispensing tank or point-of-use tank
Tools

Protective gear: respirators, apron
and goggles
Two dosing buckets: for aluminium
chloride solution and chlorine
solution
Team Skills

Technician
Electrician
Engineer method

Method

Part 1: My observations

Getting buy in

When I visited a number of MSF inpatient
therapeutic feeding centres (ITFCs) in my
region, I found that sourcing safe water was
their greatest challenge. Poor communities
couldn’t afford bottled water and for many
the only available source was canal or creek
water. I thought it might be possible to
create a water filtration system using local
materials and powered by gravity.

Part 3: Designing the full gravity-fed
system

Start small, test and develop

Encouraged by the success of the pilot system,
I scaled-up the design to create a full system. I
conducted a feasibility study and sent this and
the new design to the HQ Water and Sanitation
Advisor. After some consultation, the design was
approved. I prepared detailed drawings with
design specifications and a list of materials, with
estimated costs for the whole system.

Part 2: Creating a smaller
pilot system

The estimated budget was approved and
allocated for construction of the system, which I
named the Gravity-fed Water Treatment System.

I first prepared a small, low-cost model to
see if my idea for a gravity-fed water system
could work. I dug a six foot deep trench in
a creek near the Monjo Shori ITFC. I laid a
6" diameter pipe, which ran the length of
the trench. The pipe was perforated with
1" holes and wrapped in a PVC woven
covering.
I buried the submerged pipe in gravel,
leaving only 1" of piping exposed. I
attached a pump to the end of the exposed
pipe and added a layer of sandbags on top
of the gravel to fill in the trench within the
creek. Water passed through the layers of
gravel and sand, which filtered out many of
the impurities. The pump then drew up the
filtered water. I checked the turbidity of the
water and the results were very positive.

Contractor selection
is a critical decision
for a project like this.
Investigate, screen
and determine if the
contractors have the
technical capability to
execute the work.
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Part 4: Setting up the full system

Part 5: Flocculating the water

For the full system, we set up a large concrete
filtration tank able to hold around 100,000
litres near the Dera Murad Jamali hospital.
The tank was connected to the existing
pipeline, which brought water up to the
hospital from the river. Within the tank, we
dug a trench, six feet wide, nine feet long
and five feet deep, which we named the
filtration gallery. At the base of the trench we
laid two 8" perforated pipes wrapped in the
PVC covering.

In the flocculation tank we were able to further
purify the water. Flocculation is the process by
which particles in water are joined together using
a flocculant, so that they become heavy enough
to sink to the bottom of the tank, making it
easier to remove them from the water. We used
aluminium chloride as our flocculant because it is
very effective, cheap, easily available and can be
stored for years without expiring.

The horizontal pipes were buried in a deep
layer of gravel, on top of which we added a
layer of activated charcoal to help remove
chemicals and odours from the water. This
was followed by a separator layer of fine PVC
mesh, and a layer of bricks to help capture
very fine particles. We topped this off with
another layer of the PVC mesh. Finally, we
placed sandbags on top to add one final
layer of filtration and to hold it all in place.
The sandbags need to be replaced every six
months, but older ones can be washed and
reused. All of these materials were locally
available.
River water is propelled down through the
layers by gravity, losing turbidity with each
one. The pipe we laid at the base of the
trench is connected to a pump, which draws
the filtered water out into the flocculation
tank. By passing through the filtration gallery,
the water turbidity dropped to below 5
NTU. This already a significant improvement,
before flocculation even begins.

Before starting any
construction project,
inspect and verify that
the material complies
with the project plans
and specifications.
Closely monitor
the implementation
to ensure quality
standards are met.

The tank was fitted with jets so that, when the
water was pumped in, it swirled round, which
further aided the flocculation. We tested the water
as it arrived to monitor how effective the filtration
tank had been; we were consistently impressed
by the drop in turbidity. After the flocculation
process, water turbidity was at 0 NTU.

Part 6: The final testing and purifying
Once we judged that the water had reached 0
NTU, we moved it to the clear water tank. The
flocculation tank was fitted with another 8" PVC
pipe, which we had covered with mesh to prevent
any remaining flocs flowing back into the system.
As a final step, the water in the third tank was
disinfected with chlorine solution using a Dosatron
water-powered injector. Thirty minutes after
dosing, a pool tester was used to check the free
residual chlorine levels. Once the level was within
the required range (0.2 to 0.5mg/l) we were able
to transport it to the hospital’s storage tanks for
use in sterile cleaning and oral consumption.

Image credits:
Page 9: Concept drawings showing the process of
filtering and then extracting clear water from a creek,
using locally sourced material. This would be a quick
and handy system for use in an emergency where
running or still water is available.
Page 10: Left and Centre: The flocculation tank, with
the filter at the centre. The fine covering around the
pipe prevents any suspended flocs from entering the
clear water tank. Right: Farooq alongside the system
for disinfecting the water with chlorine solution.
Page 11: Top: Concept drawings showing a crosssection of the filtration gallery and flocculation tank.
Bottom: The separator layers used in the filtration
gallery: gravel, brick pieces and sandbags.
Page 12: Top: Checking the FRC levels of the water
after disinfection. Bottom left: Collecting clean water
at the end of the filtration process. Bottom right:
Comparing raw water with filtered water at the end
of the process.
All images ©Farooq Khan
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Part 7: Conclusion

Design Exercise

The system we set up at Dera Murad Jamali
hospital shows that it is feasible to provide
safe drinking and cleaning water through a
gravity-fed filtration system made using only
locally available materials. All the people
at this busy hospital are now able to enjoy
clean, safe water; roughly 10,000 litres every
seven hours.

How to write a Problem
as a Problem-Solving
Opportunity.

The cost of installing the full system was
£19,675 (including installation of eight 2,000
litre storage tanks) and ongoing maintenance
and running costs are expected to be no
more than £70 per month. As far as I know,
the hospital has not had to spend anything
on maintenance or repairs so far. Not only
is this an economical and efficient design,
which could be adapted to other contexts
with similar water quality issues, it could also
be used in domestic settings with minimal
maintenance and running costs.

As an MSFer you solve
problems every day.
This simple worksheet
could help turn a problem
into an opportunity for
designing a new solution
or approach.

Problems and Impact
List the problems or challenges
that people around you face?

What is the biggest impact
you are trying to have.

High loss of blood units, particularly weekends.

Saving spoilage of 10 units of blood per week.

Secondary Research
Choose one of the problems you listed and, using the
internet, find three examples of typical solutions to this
problem. What was good about these solutions? What
wouldn’t work at your project?

Implementing this design requires review and
coordination with HQ. Note that, at the time of
going to print, OCA (Biserka Pop-Stefanija, WatSan
Advisor) has validated the contents of this feature.
If you have any technical questions, please get in
touch with your WatSan Advisor.

Solution Name

Solution +

Solution –

Back-up generator

Easy to maintain

Staff not available on weekends

Download and share:
MsfMakes.com/gravity

Are you in a location where source
water quality has high turbidity or
cloudiness?

What new technology or cultural approaches exist,
which can help you solve your problem?
New Technologies

New Approaches

Sensors

Community outreach

Is the current treatment to lower
turbidity working well?

Framing Your Problem
Could a gravity-fed filtration system
improve access to clean water?

Now apply your learning to turn the problem /
opportunity into a problem-solving opportunity
or design challenge.
+ How might we improve storage facilities?

+ How might we increase awareness in the community about the importance of blood donation?
+ How might we decrease reaction times when the electricity goes?
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Adapted from: “Guide for Creating a Design Challenge” by Hasso Plattner Institute of Design at Stanford is licensed under CC BY-NC-SA.
For more great activities to help you design your solution visit: https://dschool.stanford.edu/resources
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02
Runaway
Backpack
Nairobi Displacement Unit

Communities in conflict-riven Upper Nile
state, South Sudan, are often forced to flee
new outbreaks of fighting at a moment’s
notice. In 2015, MSF began supplying
‘runaway backpacks’ to community health
workers in Upper Nile who could move with
communities and provide on-the-go medical
treatment for minor injuries and common
ailments. The backpack, inspired by an
OCA initiative, was a simple way to bridge
gaps in access to healthcare. In December
2016, the Upper Nile community of Wau
Shiluk and the MSF project based there
were evacuated to escape renewed fighting.
Ten runaway backpacks were in use during
the evacuation, but they had only limited
success.
In April 2017, after MSF restarted mobile
clinics in the area, our team at the Nairobi
Displacement Unit took on the challenge
of designing a new strategy for the runaway
backpacks, so they could be more effective
when the next crisis erupted. How to craft a
mobile form of healthcare that could move
at the same pace as those fleeing
the conflict’s frontlines?

A

B
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Materials

Backpacks
Portable malaria test kit
Thermometer
Antimalarial drugs
Acetaminophen (for pain, fever,
and inflammation)
Oral rehydration solution
Antibiotics
Solar charger
Wound dressing materials
Sterile water
Antiseptic wipes
Water purification tablets
Team

Method

Nairobi Displacement Unit

Failing forward and learning

Design Lead
Logistics Referent
Medical Coordinator

What
A simple, waterproof
backpack, containing
emergency medical supplies,
including a solar charger,
treatment for malaria,
infections and body pain,
a dressing kit for wounds
and a register to record
what has been used.

Where
Upper Nile state,
South Sudan

Part 1: The context and the strategy
At the Nairobi Displacement Unit, we began by
learning more about the context the runaway
backpacks were being used in. We worked with
Dr Harouna, the medical coordinator in Aburoc,
where MSF had begun running the new mobile
clinics. He helped us to identify the issues behind
why the backpacks were not used.
It soon became clear that at the root of the
problem was the lack of a written strategy for
the runaway backpacks. This had led to the
backpacks holding items that required specialist
skills to administer, which was at odds with the
choice of community health workers as their
assigned wearers. The health workers could not
use the injectables and infusions they carried. In
addition, many of the packs contained expired
drugs that should have been replaced.
Our new strategy would cover the medical and
logistical contents of the backpacks, as well as
their design and the selection and training of
their future users.

Part 2: Planning the contents of the
backpack
We then started thinking about the look of the
backpack and the essential materials each one
would need. They had to have the right supplies
for the carrier to provide basic medical care, but
14
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be sparing enough that they weren’t burdened by
excessive weight.
At first, we thought each backpack should have
space for orientation and telecommunication
equipment, medical supplies and personal
belongings. However, we soon realised that a pack
with high-tech kit like a satellite phone or solar
panels might put the wearer at risk of targeting by
an armed group, so we dropped both of these.
Working with Dr Harouna, we refined the choice
of medical supplies for the backpacks.
We determined the essential medicines
and agreed that each backpack should contain
malaria treatment, antibiotics, medication to reduce
fevers and relieve pain, and wound care supplies.
A particular improvement on the previous
backpacks was to replace specialist items with
easier to use alternatives; for example, injectables
were swapped for oral drugs.
We also added a booklet of key MSF protocols
on proper use and dosing of drugs to provide
a portable reference for backpack wearers.

This recipe includes a basic list
of contents for the backpacks,
but this needs to be adapted
to the specific needs of a given
population. There is no onesize-fits-all runaway backpack
appropriate for every context.
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Assessing product pros and cons

Part 5: Training staff in Aburoc

Part 3: Developing the backpack

Dr Harouna supervised the training of 10 key
members of staff who would be responsible
for carrying and using the backpacks in the
event of a sudden population movement.
The group included doctors, clinical
officers, senior nurses, nurse assistants and
community health workers, all of whom
were already trained in MSF protocols. The
group was responsible for maintaining the
backpacks and ensuring that any drugs were
in date.

We looked into having the backpacks
custom-made, so they could be the perfect
size and with all the right pockets, but this
proved poor value for money. Instead, we
concluded that best way would be to design
it such that any backpack could be used, as
long as they were the right size and reliably
waterproof.
We also decided that they should appear
generic. While most items worn by MSF staff
are white, these would be plain black with a
small MSF logo; identifiable, without singling
out the wearer as a target.

In the months that followed, the group
continued to receive quarterly follow-up
refreshment courses to ensure the backpacks
were used properly.

Part 4: The backpacks go to Aburoc
Rather than creating and shipping the
backpacks centrally, we sourced them from a
supplier in Juba, the South Sudanese capital.
In March 2017, 10 backpacks were shipped
to Aburoc, where Dr Harouna and his team
filled each one with the correct medical and
logistical supplies, sourced from their stocks.
The backpacks were then stored in the
facility’s central pharmacy.
Compiling the contents locally helped to
ensure that there would be readily available
replacements for any pieces and also helped
with creating buy-in from the team in Aburoc.

As soon the backpacks are
in stock, staff need to be
involved in decision-making
about who will carry them
and accompany people as
they flee. This needs to be
voluntary. Once people have
put themselves forward, it’s
vital that they are supported
and trained properly, ready
for whenever the backpacks
are needed.

What’s inside the bag?
Portable malaria
test kit
Thermometer

Part 6: Successful field use of new
backpacks
Maintenance is simple,
but important. It can be
included it in the checklist
of whoever monitors your
pharmacy stock. It is vital
that the medication in the
bags has not passed its
expiry date. Bags should
always be ready to
‘grab and go’.
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We did not know when the bags would
prove useful. In April 2017, there was an
outbreak of fighting between government
and opposition forces. 25,000 people
fled Kodok and 29 health workers, each
carrying a runaway backpack, followed the
fleeing population either on foot or in an
ambulance. One backpack could provide
care for 10–20 people.
Now, the runaway backpack is a concept
with several variations and is used in a
range of MSF contexts. OCBA have several
projects that are integrating the backpacks
into their stocks.

Antimalarial drugs
Acetaminophen
(for pain, fever, and
inflammation)
Oral rehydration
solution

Antibiotics
Solar charger
Wound dressing
materials

If there is displacement, is it likely that
MSF medical staff or community health
workers will be among the displaced
communities?

Sterile water
Antiseptic wipes
Water purification
tablets

Implementing this design requires review
and coordination with HQ. Note that, at
the time of going to print, OCBA (Jose
Luis Dvorzak, Decentralized Model of Care
Advisor) has validated the contents of this
feature. If you have any technical questions,
please get in touch with your medical or
public health department.
Download and share:
MsfMakes.com/backpack

Are you in a location where evacuation
is likely?

If displacement occurs in your context,
what might you include in a runaway
backpack?

Image credits:
Page 14: MSF UK
Page 15: An MSF community health worker
wearing a runaway backpack. ©Isabel Corthier/
MSF
Page 17: Top left: MSF staff with their assigned
runaway backpacks. ©MSF. Bottom left: A family
rests under a tree in Aburoch. ©Elena Grandio.
Right: An MSF community health worker with a
runaway backpack. ©Isabel Corthier/MSF.
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MSF
Design Principles

Problem
focused;
strive for
impact
Identify, analyse and
address important
problems, and understand
the impact you want
to have. Look for good
solutions to problems,
not good problems
for solutions.

Ambitious
Be ambitious in your
objectives. Try to find the
solution that will have a
large impact. Don’t shy
away from big problems
because they are harder
to solve.

Ethical

Put ethics at the
centre of your innovation
work. Consider the risks
as well as the benefits for
patients, communities,
colleagues, partners and
MSF as an organisation,
including addressing
privacy and security, and
both long- and short-term
consequences.

Systematic

Open and
transparent

Be

When new or important
data or processes emerge,
make these widely
available so everyone
can benefit from them.
Use accessible language
and known platforms
to disseminate this
new knowledge.

Sustainable
Take long-term
consequences into
account when beginning
an innovation process.
The ultimate goal is
that the innovation
contributes to long-term
good, benefiting local
communities and their
environment.

Consistent

Where possible, use
processes, data and
evaluation criteria that
are consistent across the
organisation. Even though
circumstances may differ,
tools and language used
are similar. This will help
others to replicate, adapt
or improve on your work.

Not only should an
innovation be data-driven,
but the data gathered
should guide the process
in a systematic manner.
18
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03
Home-based
Insulin
Management
Said Abdullahi

A

B
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G
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Materials + Tools
For the charcoal cooler “Qaboojie”

Jerry can
Blanket
Charcoal
Wire mesh
Scissors

In 2015, MSF was providing care to 24
patients with Type 1 diabetes living in the
Dagahaley refugee camp, on the Kenyan
side of the border with Somalia. Product
information for the insulin that they needed
stated that it should be kept below the
temperatures found in the camp. Patients
who lacked access to refrigeration were
forced to walk across the high-security camp
to reach the hospital emergency room twice
a day to receive their doses. As a result,
doses were often missed, particularly in the
evening. Without the regular insulin, patients
were unable to control their glycaemic levels
and frequently had to be admitted to the
hospital due to acute complications.
MSF teamed up with University of Geneva
(UNIGE) to study the stability of insulin at
the high temperatures found in the camp
and found that it was stable. With this
new knowledge, our team began training
Type 1 diabetic patients living in the camp
to manage their condition, including
administering their own insulin injections
and measuring their blood-sugar levels.
We provided each patient with a small
locally-made cooling container to store
their insulin.

Stapler
Marker
For the testing

HbA1c Analyzer
Glucometers
Diabetes test strips
Insulin syringes with needles
Sharps disposal containers
Lancets or needles for finger pricks
Patient booklet to record blood
sugars
Creatinine test
Team

Nurses
Doctors
Community health workers

What
A training service to help
educate Type 1 diabetes
patients in how to manage
their condition and a DIY
cooling container to help
store insulin at home without
electricity.

Where
Dagahaley refugee
camp, Kenya

Method

Part 1: Researching insulin
heat-stability
In 2014, we collaborated with UNIGE to
undertake a heat-stability study of insulin
under temperature conditions mimicking those
of Dagahaley camp. The camp temperature,
monitored over seven days during the hottest
part of the year, oscillated between 25 and
37°C in 12-hour cycles. We found that various
formulations of insulin remained viable at these
temperatures, even when not refrigerated. This
opened up the possibility for patients to store
doses of insulin at home, as an alternative to
twice daily hospital visits.

Part 2: Designing a home insulin
management programme
Our challenge was to train patients of varying
ages, some with low levels of literacy, to
manage their diabetes at home. Based on staff
and space availability, we decided that a fiveday residential induction programme, where
groups of four or five patients (and their carers)
stayed in the hospital, would work best.
By the end of the training, patients and carers
would need to have learned the following:
• the symptoms of hypo/hyperglycaemia

• good hygiene and infection prevention practises
• the correct injection and dosing techniques
• how to check and record their blood-sugar levels
• how to care for themselves on sick days
• how to manage their food intake to help with their
diabetes management

Designing for the user and the context
Part 3: What should be in a discharge kit
As follow-up to the training, we put together a
self-care discharge kit for patients, which included
enough doses and monitoring equipment
(glucometers and blood glucose test strips (sugar
strips)) to last one month.
We also realised that we would need to make
a simple, temperature-controlled container
where patients could safely and hygienically
store insulin at home.

In many places, local
solutions exist for
keeping water cool,
such as a clay pot. This
can be used rather
than making this
container.

• how to react to these symptoms
20
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Part 4: Crafting the charcoal
insulin cooler
Traditional charcoal-based evaporative
coolers, known as qaboojie, are used by the
local population to keep vegetables fresh.
We applied the same principle to build a
small cooler unit out of a jerry can, which
could be used to store insulin vials.

To make a
charcoal cooler:
Cut a jerry can in half, leaving
3–4"of plastic connected at the
back to keep the two halves
together.

Place the jerry can on an
appropriately sized blanket and
trace the outline on the fabric. This
will be the covering for the jerry can
so it needs to cover it completely.

Add an appropriate amount of
margin on all sides to ensure
complete coverage of the can and
then cut the pattern out.

Staple the blanket to
the jerry can.

Fill the bottom half of the can
with charcoal and cover this with
a wire mesh basket.

Place the insulin vials in the
mesh basket.
Moisten the charcoal and the
blanket, then close up the jerry can.
Wet the blanket at least twice a day.

Part 6: Small batch training
of patients
During the induction programme, patients
and carers received health education and
a patient/carer competency assessment.
The team also carried out baseline checks on
the patients. Upon discharge, patients were
given the discharge kits. Twenty-four patients
were enrolled in the home-based insulin
management programme and all successfully
completed the induction course.

Using data to evaluate
Part 7: Reduction in hospital
admissions

Part 5: Inviting patients
With everything prepared, we started to
invite patients to the induction programme.
We searched for patients who met the
following criteria: willing to inject insulin and
check their own blood-sugar levels; willing
to be admitted to the hospital to determine
their insulin needs and for education, and to
come back for follow-up appointments; able
to read, write and understand numbers; and
have good motor skills (for the injections
and testing) or have a carer to help them.
Our youngest patient was four years old
and our oldest was 65.
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The education of patients
and carers and practising
the skills of self-injection and
blood sugar testing are a key
part of the patient induction.
It’s important to follow up
with refresher sessions and
discussion of the key points at
patient visits. The competency
assessment checklist used in
Dagahaley is available.

We conducted follow-up consultations at
patients’ homes and in the clinic. All 24
patients agreed to home management
since it allowed them to return to their daily
activities. A HbA1c blood test, to determine
how well their diabetes was being managed,
was conducted at enrolment, and again at
three and six months. We set a target for
the programme that patients should reach
an HbA1c level of 8.5%. During follow-up,
there were no admissions due to diabetic
ketoacidosis, and diabetes-related hospital
admissions dropped from 93 in June–
November 2015 (on average 15.5 a month)
to 15 in June–November 2016 (2.7 a month).
One patient in the test group died of
an unrelated injury (burns) and five were
repatriated to Somalia.

Part 8: Challenges
The biggest challenge we faced was that
food insecurity in the camp made it difficult
for patients to manage their condition.

Part 9: Temperature monitoring
We sent 32 vials of residual insulin after
patient use to UNIGE for testing. These
samples had remained in patients’ home
between 12 and 31 days. The jerry cans had
protected them well and all were found to be
safe for patients to use.

Food insecurity makes it
difficult to manage insulinrequiring diabetes. It’s
important to make sure that
insulin dosing and timing is
reflective of realistic food
intake, and that patients are
advised about how to manage
their food accordingly (for
example dividing the food
that is available into multiple
intakes per day).
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Scaling up
Part 10: Going forward
Based on the success of the test group, a
home-based insulin management programme
was set up at the hospital, to improve patient
care and reduce admissions due to diabetesrelated complications.

Use
Data
Use validated technical
insights in your process and
strive to incorporate real-time
developments. Identify and plug
gaps in data on an ongoing basis.

We should be trying to move
towards home-based insulin
management as the standard
of care in MSF settings.
However, there are different
challenges to implementation in
different contexts. There exist
standard operating procedures
from Dagahaley that can be
adapted to other contexts.

How many patients are affected by
insulin-requiring diabetes in your
hospital?

How is care currently provided to
them?

Implementing this design requires review and
coordination with HQ. Note that, at the time of going
to print, OCG (Philippa Boulle, Non-Communicable
Diseases Advisor; Chronic Disease Team Leader) has
validated the contents of this feature. If you have any
technical questions, please get in touch with your
NCD Advisor.

What benefits could home-based insulin
management bring to patients and
their diabetes management?

Download and share:
MsfMakes.com/cooler

Image credits:
Page 21: Abdirahman (R) was the first patient to be inducted into
the pilot project. ©Paul Odongo/MSF.
Page 23: Left: The charcoal cooler Qaboojie devised by the MSF
team in Dagahaley. ©Paul Odongo/MSF. Top right: A terracotta
pot cooler used in Lebanon instead of the charcoal cooler.
©Jinane Saad/MSF. Bottom right: Dagahaley refugee camp, part
of the Dadaab refugee complex, is among the oldest refugee
camps in the world. ©Arjun Claire/MSF.

In Action

How data was
used by the
Home-based Insulin
Management team
The Home-based Insulin Management
team worked hard to follow up with at
the patients in their test group. They
contacted them three months after the
training and then again at the six month
point. It was not easy to do this, but
the data they collected helped them
understand that the intervention
really worked.

Page 24: Top right: A patient in the test group with type 1
diabetes tests his blood-sugar level as part of the home-based
insulin management. ©Paul Odongo/MSF. Bottom right: Insulin
pens, provided by MSF to type I diabetes patients below 15
years old. ©Jinane Saad/MSF. Left: A treatment kit for patients
with type 1 diabetes. ©Paul Odongo/MSF.
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04
Story of Change:
when your story
becomes our story
Annette de Jong

A

B

BA

G

P

Materials

Notepad, pens and paper
Recording device
Meeting space
A computer with Excel
Team

Health Promoters

MSF runs the world’s only dedicated noma
programme, at the Sokoto Children’s
Hospital in north-west Nigeria. Noma is a
gangrenous infection that causes severe
facial pain and disfiguring injuries. Despite
being preventable and treatable with
antibiotics, an estimated 90 per cent of
noma patients die because of lack of access
to healthcare and poor understanding of the
infection. MSF’s work focuses on outreach,
education, mental health support and, four
times a year, reconstructive surgery.
In some contexts, our traditional MSF health
promotion approach, using generic materials
and a classroom format, fails to connect
effectively with the communities we serve.
How then to improve the impact of our
health promotion and education? Through
the Story of Change pilot project, we tested
whether a story about health practices,
built on established local experiences
and beliefs, could positively influence
community attitudes and behaviours and
increase uptake of noma services. This was
an experiment in participatory, bottomup health promotion using community
engagement to create a lasting impact.
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Community health workers
Community leaders

What
A simple, sustainable,
collaborative method
for long-lasting health
behaviour change, which
employs jointly-created,
locally-rooted educational
stories that spread
organically as they are retold
and shared by community
members through their
social networks.

Where
Sokoto Children’s
Hospital, Sokoto,
north-west Nigeria

Method

This process combined a workshop with
a practical field intervention, where staff
learned new skills and applied these to create
their stories of change that can continue to
be used in HP activities.

The stories gathered by the project are lived
stories; they are told by narrators to make
sense of their lives. In the Nigerian culture,
story-telling is a common way to share lived
experiences and to create shared history.

Part 1: Learning about stories
of change
The Story of Change method began with a
workshop about the power and importance
of story-telling to share health messages. The
project team were trained in the dynamics of
story-telling, active listening, social mapping,
how to record good audio and how to
obtain informed consent. Part of the training
focused on ‘catching stories’; listening for
stories instead of to them, and knowing
where and how to gather them.

Create the space for
story-telling: sit with
the community, at
eye level, and take
time to listen.

The importance of listening
Part 2: Collecting local health stories
This was followed by a series of conversations
at the Sokoto Children’s Hospital with staff,
patients and carers. In the local communities,
the project team spoke with parents,
traditional healers, imams, village heads,
midwives and adolescent boys; collectively
representing a broad range of social
networks and groups. Through retelling their
personal and village stories, they shared their
experiences, hopes and fears with the team.

Taking the stories
seriously — both in
telling and listening to
them — allowed the
health promoter to
better understand how
the communities and
groups functioned,
and to work more
effectively within
them.

Image credits:
Page 27: In the village of Tureta, the noma outreach team use
leaflets to inform the local community about the causes of noma
and the importance of early treatment, and to check if any people
in the area are infected. ©Claire Jeantet-Fabrice Caterini/Inediz.
Page 29: Left: The Nigeria Emergency Response Unit provides
health promotion materials to people in Kaura Namoda town
during the meningitis C epidemic in 2017. ©Abdullahi Razaq/
MSF. Top right: The entrance to the Sokoto Children’s Hospital.
©Claire Jeantet-Fabrice Caterini/INEDIZ. Botttom right: The
MSF health promotion team shares the story of Abubakar with
community members in Sokoto state. ©MSF.
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Using data
Part 3: Building the ‘storyweb’
In all, the team gathered about 50 stories
which they built into a ‘storyweb’ — a
mapping of story elements to identify
recurring words, perceptions, beliefs and
characters. The project team deconstructed
the narratives to explore their subjects and
messages; the customs, beliefs and unspoken
structures in these communities; ideas of
prevention and cure; and the attitudes and
images associated with noma, seeking
medical help and MSF.

Part 4: Co-creating the story
of Abubakar
Using this material, the MSF team co-created
a story of change for noma identification and
prevention, based on their experiences and
knowledge.
Together, they decided on:
• The main character of the story
• The challenges the character faces
• The support the character receives
• The plot

The 50 stories were placed in
a spreadsheet and categorised
into the following groups:

• How the story develops

Narrator, the origin of the story; story-teller, role
and function

When they finished, they had the story of
Abubakar, a child with noma whose parents
cannot afford to take him for treatment, but
who receives the support he needs from his
grandmother and imam.

Title of the story; words in the story
Type of story; is it a personal experience,
performance or village story?
Theme of the story; what is the story about,
which topic is most emphasised?
Timeframe; is the story told in or is it about the
past, present or future?

The repeating patterns held within revealed
the differences between MSF’s official health
messaging and the beliefs of the community.
These patterns gave the project team a
foundation on which to build the co-created
‘story of change’.

Presenting the
customary influencers in
the communities — the
traditional healer and
the imam — in positive
roles, shows respect for
the underlying power
structures and means
they are more likely
to share this story.

• How the main character’s story is resolved

As this is based on their own stories, community
members recognise key words, beliefs and
experiences in the co-created story. Now their
story becomes the project’s story. As a result, it
is more easily told by the health promoters and
received and spread by community members
within their own social networks.

Part 5: Story-telling training
While the story of change was created, the
health promotion team were trained in how
to tell the story, how to engage with the
community through stories, how to weave their
own experiences and those of the villagers into
it, and how to use a participatory approach
with community members so that they too
became part of the story. They were taught
to create space for story-telling by sitting with
the community, at eye level, taking the time
to listen and avoiding any implied authority
or judgement.
Instead of the standard health promotion
format of speaker and audience, community
members and MSF staff sat together, as equals,
and shared their stories about noma. They built
on each other’s tales and used examples that
made the health topic more accessible and
connected to their daily lives.
Community members would identify with the
events, names and characters in Abubakar’s
story, which then became their story.
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Part 6: Sharing stories of noma
The health promoters encouraged community
members to share their own stories about
noma, and to re-tell Abubakar’s story in their
own social spaces. The safe space this creates
increases trust and reduces hesitation to seek
medical help.
Three months after the co-created story
began to be used, the story had developed,
but the original was still going strong. After
some initial apprehension, the story matured
over the months. By March 2018, the health
promoters were either telling a better story, or
telling the story better. The health promotors
were no longer afraid to ask questions and
instigate stories from the villagers. They
customised the story to the communities in
a participatory approach.

Think about how you engage with
the communities you work with.

Is your strategy and messaging
informed by them?

Part 7: Conclusion
For health promotors, using stories as an
health promotion method meant changing
their attitudes and approach. They had to
learn how to give their peers — no longer
their audience — a voice in the health story.
The health promotors made it possible for
community members to become a part of
the story. They could identify with the events,
names and characters; your story became our
story. They are part of the making and the
(re)telling of the story of change in their own
social network.
Between mid-January and April 2018, MSF
reported a 10 per cent increase in the number
of new noma sufferers identified by the
outreach teams and a 10 per cent increase in
the number of patients using the services of
the Sokoto Children’s Hospital.

Do they identify with the health
promotion messages?

Implementing this design requires review and coordination
with HQ. Note that, at the time of going to print, OCA
(Annette de Jong, Health Promotion & Community
Engagement advisor) has validated the contents of this
feature. If you have any technical questions, please get
in touch with your Health Promotion Advisor.
Download and share:
MsfMakes.com/story
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Re-creators
Gallery

Feeling inspired
by what you see?
Learnt something
new?

The ideas in this issue
are being recreated in
other locations.
Read on to hear about
our Re-creators.

Our aim is to develop an MSF-wide
digest, which encourages replication
of good quality solutions to MSF field
challenges and showcases and supports
our natural problem-solvers. We NEED
your feedback to learn if we have
achieved that goal.

Story of Change
adapted for Iraq
Manaf and Narmin used the Story
of Change methodology to train an
MSF team in Iraq in how to design
new health promotion messages in
collaboration with the community. The
team worked with local people to create
stories that they hope will increase
uptake of mental health services, reduce
stigma, and raise awareness of the
psychosocial impacts of displacement,
conflict and insecurity, and of living with
non-communicable diseases.
The health promotion team found that
almost all community members involved
in the project shared an experience
about themselves or someone they
knew. They observed both increased
engagement with the topics and a shift
in the dynamic of communication from
a one-way delivery of information to
a two-way dialogue.

Image credits:
Page 30: ©Jess Richards (MSF)

Visit our website MsfMakes.com
WhatsApp a photo of the pages
you liked or disliked with a comment
to +44 7592 998615
Email a comment to
msfmakes@london.msf.org

“The story
represented us.
All of us went
through the same
situations.”
— Male participant,
Laylan Camp
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— Re-creators Gallery

Tell us about what’s
working and what’s
not in this issue
of MSF Makes

To: msfmakes@london.msf.org
From: You
Subject: Feedback on MSF Makes Issue 1

Share your recreation.
#RE-CREATION
WhatsApp +44 7592 998615
email msfmakes@london.msf.org

Send
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05
Local Mapping
for Ebola
Emergency
Preparedness
Paras Valeh

As the Ebola outbreak spread through North
Kivu, in the Democratic Republic of Congo
(DRC), a major fear was that it could reach
the province capital, Goma. Goma is home
to approximately two million people and a
major hub for domestic and international
transport and trade, so it was vital that MSF
develop emergency preparation plans in
case of this as quickly as possible.
As an epidemiologist, my job was to gather
the data needed for outbreak analysis and
prepare surveillance systems. The basic
data requirements for epidemiological
outbreak analysis are knowing the where,
when and who of each case. The ‘where’ is
important and frequently the hardest part to
get. In the places that MSF works, available
geographical data is often inaccurate, out
of date or missing. For Ebola, we knew this
information would be fundamental, so we
had to work out a way of gathering good
quality, relevant data in a short space
of time.
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B
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Materials

Smartphones (with cameras and
GPS functionality)
Transportation
A printer
Access to local networks and
knowledge
Tools

KoBo Collect tool from Missing
Maps
Team

Mapper familiar with smartphone
use and GPS
Driver with local knowledge

What
A method of gathering, cleaning
and validating data for citywide health centre locations
and health administration
boundaries to inform maps and
surveillance dashboards within
a two-week period.

Where
Goma, North Kivu, DRC

Method

Avoiding duplication

Minimum viable data

Part 1: Finding what already existed

Part 2: Working out what data needed
to be collected

Considering the timeframe, it was important
for us to build on the experiences of our
partners. The team gathered as much data
as possible from partners and contacts.
Some geographical health data did exist,
but when we shared it with Ministry of
Health (MoH) colleagues, we found that
much of it was out of date, including,
importantly, the administrative boundaries.
The most important document we were
given was a spreadsheet with the names
of health centres in Goma (though without
coordinates).

All location
information is
important in this first
data scramble; from
hand-drawn maps to
spreadsheets with
distances between
places and lists of
neighbourhoods
without GPS
coordinates.

The more data you try to collect, the more
time consuming the mapping becomes, so
you need to be selective. We decided that at
a minimum we needed to know where people
lived and where they would go if they got sick.
This meant the locations of health centres and
health administration boundaries, known in
DRC as Zones de Santé and Aires de Santé
(health zones and health areas).

Part 3: Going analogue!
Most health zone facilities have maps on
their walls, often hand drawn, depicting their
catchment areas. We visited the health zone
medical supervisors and got permission to take
photos of all their maps. These we sent to the
Global Information Systems (GIS) team in the
MSF OCA Public Health Department, where
they were transposed into the OpenStreetMap
platform and digitised.
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Part 4: Setting up data collection
I knew from previous missions that KoboCollect
would be a good tool for the data collection, as
it works even when offline and is really easy to
use. Jorieke, the Missing Maps project lead, sent
me a link to the field mapping forms, which were
available in French. We didn’t have long, so we
used the data we already had to make a rough
map of Goma, which we divided into sections
we could cover in a day. Using this, I worked with
our local drivers to plan the best routes to cover
the city.

Part 5: Mapping with the team
I started mapping on my own, but soon realised
I needed support. Through MoH colleagues, I
found Gaston, a local with previous experience
collecting data. We did a half-day of training
and then mapped together for another half-day
to make sure he understood the process. As
Gaston didn’t own a phone, I borrowed one from
a member of the MSF team, which he would
pick up in the morning and give back each
evening because as he didn’t have a reliable
enough electrical supply to charge it. We met
each morning for a briefing and in the evening
for a debriefing. Gaston was paid a daily wage
and transport allowance, and made his own way
around the city.
When there were areas we couldn’t go to
because of security, I downloaded KoboCollect
to the phones of the local nurse supervisors
and showed them how to use it. Getting them
involved was also good because it created
ownership and buy-in for the project locally.
Each evening I uploaded the day’s data to the
MSF server.

Part 6: Data cleaning
and validation
We worked closely with the GIS team to clean
and validate the health centre and boundary data,
removing duplications and errors. They then sent us
back draft maps, which we verified or corrected with
the help of our MoH colleagues.

Find local mappers.
It creates buy in
and ownership, and
improves the quality
of the data.

Part 7: Conclusion

The software that was used to
clean and create the boundary
data is called QGIS. You can learn
QGIS yourself on our ‘GIS at
MSF’ YouTube channel or through
one of our MSF GIS courses
offered by our L&D department.
Search GIS at MSF on YouTube

Unfortunately, my mission ended before the
maps were professionally printed, so I never
saw them in the flesh. Doing the mapping
was a great way to build networks and
engage local communities. It also felt good
to do something for MSF that would have an
ongoing benefit for the local community. As
all the data was uploaded to OpenStreetMap
by Missing Maps volunteers, it is now freely
accessible to anyone that needs it.
If we had had more time, I would have
expanded the data collection to include
private health centres and traditional healers
as these both would play an important role if
the outbreak hit Goma.
Since I left Goma, the data we collected has
been used by MSF teams and included in
maps made by the MSF GIS Unit and other
partners responding to the outbreak. In
August 2019, the first cases of Ebola were
reported in Goma.

The three stages
of the Missing
Maps process.

Step 1
Remote volunteers trace
satellite imagery into
OpenStreetMap
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Step 2
Community volunteers add local
detail such as neighbourhoods,
street names, and evacuation
centres.

Step 3
Humanitarian organisations
use mapped information
to plan risk reduction and
disaster response activities
that save lives.

Implementing this design requires
review and coordination with HQ.
Note that, at the time of going to
print, OCA (Jorieke Vyncke, Missing
Maps Coordinator and GIS Focal
Point) has validated the contents of
this feature. If you have any technical
questions, please get in touch with
your GIS Focal Point.
Download and share:
MsfMakes.com/maps

Share the results with
the data collectors and
community. Having a
printed (or digital) map in
every health facility, will
serve more people in the
community.

Would local geographical information
help with emergency preparedness
planning?

Do you know where local medical
facilities are?

Is there good map data already
available? A good place to check is
openstreetmap.org.

Image credits:
Page 32: Hand-drawn maps of the Popokabaka Zone
de Santé, DRC. ©WHO/A. Clements-Hunt.
Page 33: Lubumbashi field mapping with Missing Maps
and the Lubumbashi OSM chapter. ©Ivan Gayton/
Missing Maps.
Page 34: The stages of the Missing Maps process,
left to right: A ‘mapathon’, the field mapping and the
maps put into use during an outbreak dengue fever in
Honduras. ©Missing Maps.
Page 35: Left: Karisimbi Medical Centre. Top right:
Kentucky Medical Centre. Bottom right: One of the
maps drawn by the team in Goma. ©Paras Valeh/MSF.
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06
Solar-powered
Hospital
Handover
Per-Erik Ericson

B

BA

G

P

Materials

Solar photovoltaic (PV) panels
Solar chargers and inverters
Batteries
Solar direct-drive vaccine fridge
(with solar PV panels)
Wiring, cables

With no roads, mains electricity or
mobile phone coverage, Shamwana is a
challenging location for a major healthcare
hub. Yet this remote hospital provides
primary healthcare to patients with malaria,
malnutrition, HIV/AIDs, TB and other
respiratory diseases, and treatment for
mental and reproductive health. For 10
years, MSF ran the hospital in Shamwana,
but in April 2016 we decided to handover
operations to the Congolese Ministry of
Health. Before the handover, the energy
supply system relied on shipments of a
thousand litres of diesel a month, which
would be unsustainable after MSF left
the project. As such, we needed to find
a new energy source. The timeframe for
MSF’s handover procedure was only four
months from project closure decision to
the handover date. A solar direct drive
electric water pump was already present,
but energy to run the oxygen concentrator,
refrigerator and lighting were considered
essential for continuing operations.
What

Where

How to design and
implement an energy exit
strategy for the handover
of a hospital project to the
community.

Tanganyika province,
Democratic Republic
of Congo (DRC)
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Mounting solution
Area for the installation (roof, field,
etc)
2014 Handover Toolkit for general
MSF guidelines on project handover
Team

Energy referent
Flying electrician
Mission electrician
Assistant technical logistician/
electrician
MoH Hospital director

Method

Part 1: The off-grid location
Shamwana is an extremely off-grid location,
with very little transport access, particularly
during the rainy season. Before the handover,
the energy supply system relied completely on
monthly shipments of diesel, which could not
have worked after MSF left. The timeframe for
MSF’s handover was very tight, with only four
months from project closure decision to the
handover date.

Prioritising needs
Part 2: Working with our local partner

Setting realistic targets
for current and future
energy demands is
critical to develop a good
solution! Plan carefully
to avoid underestimating
future needs.

In April, we began to develop ideas for energy
solutions. I spoke to the Ministry of Health
staff and discussed the most vital equipment
required for the hospital to continue serving
the community. The hospital director,
Dr Daddy, was eager to help establish an
alternative energy source and helped us set
realistic targets for a new energy system. He
foresaw a 10 per cent decrease in hospital
operations after handover, once the facility
became fee-paying and MSF transport services
stopped running.
Dr Daddy and I agreed that an oxygen
concentrator and a refrigerator for vaccine
cold storage, which could be run continuously,
and lighting, for the nights, would be essential
for the hospital to continue operating. The
hospital was already using a solar direct drive
electric water pump.

Analysing requirements
Part 3: Converting our plan into kWh
and costs
I contacted my former colleagues at the RISE
research institute in Sweden, since I had not
previously designed a solar-powered system.
They helped me work out that the peak power
requirements would be approximately 4 kWh,
with an energy storage requirement of 13
kWh for the nights. This would not include
system autonomy for an entire day without any
sunshine (albeit rare in Shamwana), since we
proposed leaving a small hospital generator and
a minimal stock of diesel fuel as backup.
Using the available cost figures for solarpowered equipment, I estimated the total cost
would be below €10,000, not including the
solar-powered cold storage refrigerator.

Getting buy in
Part 4: Pitching the plan
I proposed the plan to the mission’s project
coordinator and logistics coordinator, who were
both enthusiastic about it. They put me in touch
with the energy referent and field electricity
advisor in HQ who had recently finished
designing a similar project in DRC and were also
enthusiastic about my proposals for Shamwana.
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Part 9: Testing and verifying
the system

Part 5: Developing the design
We worked throughout May to design the
system in detail. This included determining
the number of batteries and solar panels the
hospital would need.

In August, MSF’s flying electricity adviser
arrived to help us with the final set-up and to
verify the installations on the pre-determined
handover date. We then had two weeks to test
and verify the system before we left the project
and the region at the end of the month. We
conducted these tests while fully connected
and operational with the solar power system
and did not need to start the generator again.

We decided to build two separate systems,
one for the oxygen concentrator (a Devilbiss
5 LPM concentrator), which would require
almost two-thirds of the system’s capacity,
and one for lights and some other minor
electrical equipment. The reason for
separating the systems was to secure the
availability of power for medical oxygen
around the clock. The autonomous solarpowered vaccine fridge would be installed
with a separate solar-powered system.

Part 10: Servicing guidance
With the new solar-powered system up and
running, our focus shifted to training the local
staff on how to operate and maintain it. We
prepared a PowerPoint training, which doubled
as a manual for what parts to check regularly
and what to do in case of a break-down.

Part 6: Procurement and up-cycling
Luckily, we had some equipment (primarily
batteries) in the project that could be
reused. We also managed to get some
of the solar panels at a very low cost
from an earlier batch donated to MSF by
the manufacturer. The total cost for the
equipment was limited to just over €10,000,
including the solar fridge (at €7,000). If we
had bought new batteries (which it later
turned out we should have) and had payed
full price for all solar panels, the total cost
would have been roughly €15,000.

Part 7: The installation platform
While waiting for the equipment from
HQ, I designed an installation platform
for the panels, which we could build out
of the locally available and very durable
hardwood. This ensured we were ready
to quickly install the panels when the last
pieces of equipment arrived, only two weeks
before the handover. With a slightly longer
timeframe, a pre-made standard aluminium
mounting system would have been
preferred and would have saved significant
effort compared to building a local version
from scratch.
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Part 11: After the handover

In the northern
hemisphere, the general
rule for solar panel
placement is solar panels
should face true south
(and in the southern
hemisphere, true north).

It’s important to pick
the right spot for the
solar panels. Is the area
big enough? Will it get
uninterrupted sunlight?
Even partial shading of
a solar array can affect
energy production.

By the time we left Shamwana, we were
confident that the system was serviceable,
but there was of course a worry that
something could go wrong in the future,
when there would be no skilled electricians
or spare parts, and no mobile phone network
for communication. This worry was further
strengthened when OCA also decided to
close the projects in the region.
Three months after the handover, just before
the project’s closure, we paid one last visit
to Shamwana and found the system to be
working well.

Part 8: Rewiring for the new layout
It took two weeks for our fantastic assistant
tech-log and electrician, Jean-Murck, and
mission electrician, Pablo, to rewire the
hospital’s electricity system into the new
limited electrical layout. After consulting with
staff, we decided to connect roughly a third
of the hospital’s lights to the solar-powered
system. As well as the 12 large solar panels
and 12 batteries required to run the oxygen
concentrator, an additional four panels and
four batteries were installed to power the rest
of the equipment. The rest of the electrical
installations were kept in place and connected
to the generator, in case of a larger emergency
in the area that would require the hospital to
operate at full capacity again.

When setting up a
new system, training
the team to maintain
and use it properly
is important; service
life of batteries will
reduce if they are
overused.

Unless you have a
connection to the national
grid, you will need to store
the electricity produced by
solar panels in batteries. It
is important to choose the
correct battery technology
and scale the battery bank
and solar energy production
to the demand.

Do you think your project would
benefit from a similar approach?
a. How reliant is your medical facility on
unsustainable power sources?

b. List the medical equipment that is
essential to be operated day and night.

c. What is the current energy requirement
in kWh? What will the energy requirements
be in the future?

Image credits:
Page 37: Fixing the panels to the installation
platform. ©Per–Erik Eriksson/MSF.
Page 38: Top: Wiring the solar panels. Bottom:
Re-wiring the electricity of the hospital. ©Per–Erik
Eriksson/MSF.
Page 39: The team installs the solar panels on the
roof of the hospital. ©Per–Erik Eriksson/MSF.
Page 40: Top: Battery set, part of the hybrid solar
system. ©Grégory Gamboa/MSF. Bottom: The team
installs the solar panels on the roof of the hospital.
©Per–Erik Eriksson/MSF.
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Epilogue: the batteries!
In summer 2017, we received a message
that the smaller solar-power system (for
the lights) had started cutting out during
the night. In September, I therefore raised
money privately to buy new batteries
and, in October, went from Sweden
to Shamwana to install them. This was
a highly rewarding expedition, since
I otherwise found the hospital in very
good order. By cutting down the lights
to an absolute minimum, Dr Daddy had
also managed to preserve some energy.
But this highlighted why we should have
ordered an entirely new set of batteries.
The life-span of a battery is necessarily
limited, and replacements are a significant
cost for a rural hospital with minimal
income. I returned again in summer 2019
to replace the other batteries, alongside
a Congolese electrical engineer that I had
got to know in Lubumbashi. The hospital
is there and is running well. I believe
every MSF project should have solar
power as at least a part of its standard
energy system. But for future solar-power
systems I’ve learned to design-in longerlasting batteries.

MSF
Design Principles

Fail Forward
and Learn
Be comfortable with the fact that you may
fail. If an innovation is tested and doesn’t
work, do not be discouraged; make sure
that you, and others, learn as much as
possible from the experience. Failure should
be embraced as a means by which new
information can be gathered.

In Action
Unless you have a
connection to a mains grid,
you will need to store the
electricity produced by
solar panels in batteries.
It is important to choose
the correct battery
technology and scale the
battery bank and solar
energy production to
the demand.

Implementing this design requires review and
coordination with HQ. Note that, at the time of
going to print, OCA (Jason Van Dyke, Energy
Referent) has validated the contents of this feature.
If you have any technical questions, please get in
touch with your Energy Referent.

How the Solar-powered
Hospital team learned
from their failure.
Re-using the old batteries proved to
be a false economy, as they had to be
replaced quickly. For the replacements,
Per-Erik bought brand new ones and
acknowledged that the old batteries
had caused more problems than they
had solved. It is rare that ideas are
perfect at the first attempt. Continue
to think about how you can solve the
problem and iterate.

Download and share:
MsfMakes.com/solar
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Make a no-sew
Moby baby
wrap

Looking
Outwards
Materials

Quick DIY activities
from outside MSF that
might be a great fit for
your project.

About 5.5 yards of fabric
A pair of scissors
Try to use a stretchy fabric
(think t-shirt material), but
nothing too stretchy.

Scoop
Fresh Air
Into Your Car
It’s not an uncommon experience
with MSF to find yourself riding
in a vehicle which is unbearably
hot. Make these quick scoop air
vents, so the next time you’re on
the move you’ll be the coolest
people in town.

Build and mount
your scoop

Measuring tape

Measure the space

Knife or scissors

Start by taking rough
measurements: the height, width,
length and any slope angle of
the vehicle’s side panel beneath
the window. (The exhaust of my
scoop measures about 2"×3".)

Glue the panels together with
quick-set epoxy.

Materials

Cardboard
Plywood (or similar)
Glue
Adhesive velcro

Wood filler or putty

Prototype in cardboard
Rough cut the scoop panels
out of cardboard with a knife or
scissors. Use masking tape to
hold the panels together for trial
fitting. You may have to recut the
panels to get the mock-up scoop
just the right size and shape.

When you’re happy with the
mock-up, use the cardboard
pieces as templates to cut final
panels out of lightweight ¼" craft
plywood.

— Looking Outwards

1. Find the middle of the wrap,
bunch it slightly and wrap it
tightly (but not too tight) around
the parent’s middle.
1

2

3

4

2. Using one hand, hold one side
of the wrap behind them. Then
take the other side and cross it
over their shoulder, and around
the waist. Take the other end
of the cloth, cross it across their
back and tuck it into the other
side of the wrap. Make sure it is
all pulled snuggly, adjusting as
needed. The back straps should
create an X shape.
3. Make sure the two front ends
of the wrap hanging towards
their feet are an even length.
Continue to adjust the wrap
until they are. Leave a little slack
for the baby to fit in, but not
too much.

5

Credit: Phil Bowie (2017) Scoop
fresh air into your car with this
window vent. Make: Magazine
(https://makezine.com/projects/
scoop–fresh–air–into–your–car–
window–vent)
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How to tie the wrap

Fill any joint imperfections with
wood filler or body putty. Sand,
prime, fine-sand and apply the
topcoat. I chose flat black to
make the scoop inconspicuous.
To hold the scoop securely in
place, use a generous rectangular
patch of adhesive Velcro, so it
can be removed in bad weather
or quickly mounted on a nice day.
To regulate airflow, simply raise
or lower the side window.

‘Wearing’ a baby after birth is
often called ‘Kangaroo care’
and normally uses a cloth wrap.
Carrying a baby close to the
chest in the early days after their
birth regulates their temperature,
breathing and oxygen levels,
calms and soothes them, aids
their restful sleep, reduces pain
and stress, lowers the risk of
infection, promotes breastfeeding
and usually means shorter stays in
hospital. Follow the steps below
to start making your own wraps.

6

4. Next, take the two front
ends, cross them and wrap
them behind the parent. Tie any
additional fabric into a knot.
5. Once they have put on the
wrap, it’s time to add a baby.
Place the baby’s legs into each
side of the front pouch. Their
legs will slide through the pouch
on both sides as they are lying
against your body. Their hips
should make a W position. For
babies four months or younger:
keep their feet inside of the
pouch, do not try to slide them
out. Snugly wrap the pouch
around each side of the baby as
you tuck their legs in. Do one
side at a time.
6. Then put the front pouch up
and over their whole back to give
them additional support.

Credit: Penny Pinchin’ Mom
(2017) How to Make a Baby Wrap.
Penny Pinchin’ Mom (https://www.
pennypinchinmom.com/no-sewcopycat-moby-wrap)
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Hidden
Gems
Reusing charcoal
for water heating

Every day, across the
world MSFers face
challenges and come up
with creative solutions.
This is a roundup of
this quarter’s ingenious
field ideas.

This South Sudan
project re-uses the
watchman’s night
charcoal to heat water
for the team’s showers
in the morning.
A simple, durable
system.

Signage for hospitals
Shibani, a painter, creates
new signs for Baraka
Hospital in DRC. 648 litres
of paint, 20 icons painted
over four weeks, without
the bed occupancy rate
ever dropping below
100 per cent.

A well-equipped
workshop in Baraka
Hospital in DRC, with
a tool-board labelled
in English and French,
built by facility manager,
Christian Westrate.

CPR board attachment
The emergency room
team at Ramtha Hospital in
Jordan have attached their
CPR board to a medication
trolley, so it is always on
hand. The board is made
in-house using MDF.

Paediatrician Neal Russell
has found that a bicycle
light is as effective as a
$300 cold light for finding
difficult veins in the hands
of babies. Try it out for
yourself!

An operating theatre
on wheels
Everything in this operating
theatre is on wheels, even
the steel cabinets! No more
rust, dirt or bacteria trapped
under static furniture! This
OCA theatre is 100 per cent
compliant with all standards.

Well designed
workshop

Bicycle light
for cannulation

Colour-coded
planning board

Mount for suction
pump
A compact, portable
mount designed by Djido
Mahamat to hold the
foot-pump, bottle and
tubing for a mechanical
suction pump. It helps
make the medical grade
plastic containers last
longer.

Silicon tubing
patient screen
A patient screen designed
in-house, at the Ramtha
project in Jordan. It’s more
durable than ones in the
market and has an easy-touse silicone tube folding
mechanism.

A planning board by
technical logistician in
Khanaqin, Iraq, which
shows job requests and
their current status. It’s
a helpful, simple idea!

Share your project
Image Credits:
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Christian Weststrate, Anne
Jansen, Neal J. Russell (MSF)

— Hidden Gems

#HIDDENGEMS
WhatsApp +44 7592 998615
email msfmakes@london.msf.org
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Feeling inspired
by what you see?
Learnt something
new?
Our aim is to develop an MSF-wide
digest, which encourages replication
of good quality solutions to MSF field
challenges and showcases and supports
our natural problem-solvers. We NEED
your feedback to learn if we have
achieved that goal.

Tell us about what’s
working and what’s
not in this issue
of MSF Makes
Visit our website MsfMakes.com
WhatsApp a photo of the pages
you liked or disliked with a comment
to +44 7592 998615
Email a comment to
msfmakes@london.msf.org

To: msfmakes@london.msf.org
From: You
Subject: Feedback on MSF Makes Issue 1

Send
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