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Context based Design

• Impact

• Human Centred Design

• User centred Design

• Systems thinking

• Context based Design is not necessarily equal to Design for LMICs



The Design Process





Design Cycle



Design Thinking



The End Goal of Design Thinking: Be 
Desirable, Feasible and Viable

The design thinking process aims to satisfy three 
criteria: desirability (what do people desire?), 
feasibility (is it technically possible to build the 
solution?) and viability (can the company profit from 
the solution?). Teams begin with desirability and then 
bring in the other two lenses.
© Interaction Design Foundation, CC BY-SA 4.0





LMICs inspired technologies



• m-banking



Techno, Infinix, Itel



Solar Power

CARE Solar Suitcase



Key attributes for context based design 

• Clearly defone the need – clearly  define the context

• Enablers - identify ‘all’ stakeholders 

• Support systems
• Policy

• Priority areas
• SDG list, local Gov 

• A lot on HFE 
• Human factors

• Environmental context



Understanding the Context



Introduction- Sub Saharan Africa (SSA): the context

• Bears 24% of the world’s burden of disease 

• Has less than 1% of the global financial resources

•  

• Very limited human resources

• World's poorest region 

• Fertility rates are among the highest in the world.

• Will more than double in population by 2050, from 
1.1 billion to 2.4 billion 



Global Disease burden



Design for context at Makerere



Global trend in Healthcare technology

• Initially it was based on physician’s experience
• In SSA it is still the case

• The challenge is there isn’t enough

• The equipment became sophisticated
• Huge need of input by skilled technicians

• Currents creates many challenges in LMICs

• Decentralisation of healthcare
• Task shifting, lack of skilled personnel

• Aging population in HICs

• POC, RDTs, mHealth, telemedicine etc



And even more Devices



Plus more



EPED Strip

PPH-Belt Some of our Devices

Fit-for-purpose hand



KeyScope - Laparoscope

Other devices

Gastro- Bag



Context based design papers



Research for context : PhD training



Technology focus for Makerere University 

•Biomaterials and drug delivery

•Point-of-care diagnostics

•Biomedical Imaging

•Data analytics and AI



Our PhD students at 
CWRU

Opolot Einyat Emmanuel

PhD Student at Case Western 

Reserve University

Polymer-based drug delivery

systems

Lydia Akino PhD Student at 

Case Western Reserve 

University- USA

Treatment of Atrial Fibrillation

using an optical guided 
technology.

Solomon Oshabahebwa PhD 

Student at Case Western 

Reserve University- USA

Developing a portable device for 

sickle cell diagnostics

Zoe Sekyonda PhD Student at 

Case Western Reserve University- 

USA

Optical detection and

monitoring of haemoglobin variants

Nakandi Brenda 

PhD Student at Case Western 

Reserve University

Measuring the biomechanics of the 

cornea in patients with Keratoconus

Stephen Tasobya 

PhD Student at Case Western 

Reserve University

Imaging and Data Analytics 

Bakwatanisa Bosco

PhD Student at Case Western 

Reserve University

Optical Coherence 

Tomography

Calvin Abonga

PhD Student at Case Western 

Reserve University

Microfluidics | Biosensors | 

Point-of-Care Devices | 

Microfabrication

“Strengthening Research Capacity in 
Innovative Global Health Technologies 
for Non-Communicable Diseases in 
Uganda” (SIGHT).

5D43TW012260-04



Other PhD Students 
from MakBME

Maureen Etuket PhD Student 

at Stellenbosch University SA

Industrial Engineering and 
Device Translation

Catherine Namayega 

Medical image inferencing 

and AI. PhD fellow –UCT 

South Africa

Yvonne Tusiimire 

PhD Student at Makererere 

Nanotech encapsulated 

Plasters for wound Healing

Henry Kiwumulo

PhD Student at Makerere 

University - Uganda

Nanotechnology magnetic 

guided targeted drug 
delivery.

Martha Mulerwa

PhD Student at University of Salford

Artificial Wrist Design for ADLs

Beryl Arinda Ngabirano

PhD Student at UC Merced

Tissue Engineering

Martin Kiwanuka 

PhD Student at University 

of Singapore

Mechanobiology.



Context Based Design: Systems thinking 



Evaluating Translational bottlenecks - Regulations





https://cite.ug/





KeySuite Manufacturing, Testing, Regulatory Approval, and Business Development Model in Uganda
Dr. Robert Ssekitoleko- Makerere University Biomedical Research Center, Kampala 

Regulatory Arm Manufacturing Arm

Local GMP by National 
Drugs Authority

ISO 13485:2016 By KGS 
Notified body accredited 
by SAPHRA in South Africa

CE Mark with Consultation 
from Altagena Ltd

Local Manufacturing 
Contractual 

Manufacturing
ShiShi Int. Ltd

Council for Scientific and 
Industrial Research

Setting 
up 

Premises

- Local and International Supply chain 
established. 

- Manufacture close to 50 units in Year 
1:SOW2



Translation of the LeVe CPAP system to Uganda for local 
production, maintenance, and clinical use

4. Clinical Evaluation

1. The need…

2. A frugal solution

5. Translation for local 
production and clinical use

6. Planned activities

Dr Robert Ssekitoleko1, Brian Matovu1, Kigenyi Douglas1, Dr Edith Namulema2, Ms Racheal Musasizi2, Dr William Davis-Birch3, Dr Ian Waters 3, Prof Peter Culmer3, Prof 
Nik Kapur3

3. Collaboration with Mengo Hospital

1School of Biomedical Sciences, Makerere University, Uganda 
2Mengo Hospital, Uganda 

3School of Mechanical Engineering, University of Leeds

Figure 2: Complete  LeVe 
System

CITE- Proposed Manufacturing Center- 
Kasangati Annex
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Some Case studies



Neonatal Hypothermia-Key
 Statistics

At Kawempe National Referral Hospital, 40% of newborns in the NICU 

are preterm, most brought in an ambulance from over 4 hours away.6

2.3M

Neonatal deaths occur 

annually worldwide. 1
Prevalence in 

Uganda.4

“Saving preterm infants by preventing hypothermia during life-saving transportation.”

risk of neonatal 

death for every 1⁰C 

drop.3

of deaths happen in 

LMICs.2

1 IN 40 Secs
Every 40 seconds, 1 premature baby dies.5

40% from 4Hrs



Device Description & Innovation

NeoNest prototype – a portable preterm infant warmer.

Device Overview:

Temperature 36.5-37.5⁰C 

for over 24 hrs.

Innovation/Key Features:

Thermoregulated warming system

Carriage and Protection system

Sensor , logging and user alert 

system

Safe                   low Cost

Adjustable

Portable

Locally sourced and manufactured

“Saving preterm infants by preventing hypothermia during life-saving transportation.”



Clinical Benefits to Healthcare Providers/Patients

Reduced 

Hypothermia 

Cases during 

transport

“Saving preterm infants by preventing hypothermia during life-saving transportation.”

Reduced neonatal 

mortality rates in 

resource-limited 

settings

Ease of use for 

non-specialist 

caregivers.

Easy repair and 

maintenance



Use Cases/Applications

Hours-long 

Transport of 

preterm Infants in 

rural areas.

Complement  

Kangaroo 

mother care

Ward-ward 

transportation in 

Referral Hospitals 

and Clinics.

Rural Health 

Facilities.

“Saving preterm infants by preventing hypothermia during life-saving transportation.”



Ogwang

WAR

SWITZERLAND

PROCUREMENT

PROSTHETIC  
LIMB

FAMILY EARNS

110$
PER MONTH

10,000$ UNMET
NEED  DUE
TOCOST

@REGIONAL HOSPITAL 

ORTHOPAEDIC WORKSHOP

@REGIONAL HOSPITAL 

ORTHOPAEDIC WORKSHOP

3YRS  
LATER

REPLACEMENT LIMB 
NEEDED

5YRS  
LATER

@REGIONAL HOSPITAL 

ORTHOPAEDIC WORKSHOP

NO LOCAL 

DISTRIBUTOR

SWITZERLAND

1LIMBFROM

@REGIONAL HOSPITAL 

ORTHOPAEDIC WORKSHOP

BUT

After 3 years

 SPARE 
PARTS 
NEEDED

A Typical Case Scenario for prosthetics





Co-design, co-selection workshops

• Two co-design activities in the form of a 2-Day workshop 
(5 months in between) were organized locally in Uganda.

3D printing 

• An efficient fabrication route to meet the constraints 
within the iterative design approach of the co-design 
activities

Engaging industrial partners

• Industry consultants from Fillauer TRS, USA, to gain 
insight on structuring co-design activity questions.



Co-design

• Used a discrete choice approach to encourage the users to explore the 
trade-offs between function and appearance.

• 21 co-designers (12 males, 9 females)

• Selection from a combination of functional and cosmetic devices



Fit-for-purpose hand
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