MakBM E MakBM E

Context Based Deign

Dr Robert T Ssekitoleko

Biomedical Engineering Unit, Makerere University

rsseki@gmail.com

Afya Moja. 11th February, 2026. Nairobi, Kenya



Context based Design

* [Impact

* Human Centred Design
e User centred Design

e Systems thinking

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



The Design Process






Design Cycle
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Design Thinking

Stanford d.school Design Thinking Process

| * Share ideas
/1« All ideas worthy
* Diverge/Converge
« "Yes and” thinking
* Prioritize

i+ Interviews

« Shadowing

« Seek Lo understand
* Non-judgmental

, * Mockups
/1 + Storyboards
* Keep it simple
* Fall fast
« Iterate quickly

PROTOYPE

» Personas

* Role objectives
« Decisions

» Challenges

* Pain Points « Understand impediments

* What works?
* Role play
https://dschool. stanford.eduy » Iterate quickly




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

Starthere - = = = = = = = = = -
What do people desire?

Goal

Isittechnically - = = # = -
possible to build

- = Canthe company
the solution?

profit from
the solution?

Feasible

The design thinking process aims to satisfy three
. criteria: desirability (what do people desire?),
interaction-design.org 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



4 Phases of Double Diamond Model

Exploring
Problem Organizing design ideas Creating
exploration research prototypes

Information
Research User profile architecture Testing ideas

e Competition Narrowing and Addressing User flows didthocsd, Sanitian
analysis prioritizing features . : ; Making
the problem Wireframing SoitiEiaents
Testing

Problem

User journey Defining
map requirements Finalizing and
Getting launching
feedback and the product

design reviews

Strategic Phase Creative Phase



LMICs inspired technologies



* m-banking

Worldwide Transaction Volume
of Mobile Money Accounts
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CARE Solar Suitcase

Solar Power



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
* Alot 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

Contr;l African Djibouti
ep. opia
: ] ! — 4 ot Ethiop
World's poorest region - 90 i Rwanda )

Democratic Rep.

S oo

Kenya

Burundi' Tanzania

Fertility rates are among the highest in the world.

Angola
/
Zambia

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




Infectious and parasitic diseases

Respiratory infections

Cardiovascular diseases

Neurological
conditions

Respiratory
diseases
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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

EARLY 1980's

Signs & Symptome
e.g. fever, chills,
night sweats, |
weight loss, fatigue

EARLY 2000's

Xrays, skin test,
microscopy,manual
blood analyzers,
culture. etc

2010 TO DATE

Rapid diagnostic
kits, automated
blood analyzers,

FUTURE

Decentralization of
diagnostic
equipment and
mHealth



And even more Devices




Plus more
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Fit-for-purpose hand



Other devices

KeyScope - Laparoscope




Context based

design papers

Prosthetics services in Uganda : a series of studies to
inform the design of a low cost, but fit-for-purpose, body-
powered prosthesis
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Dafne Zuleima Morgado Ramirez (), Brenda Nakandi (), Robert Ssekitoleko (), Louise Ackers (), ErisaMwaka (), Laurence Kenney (),

3, Tools

« Share




Research for context : PhD training



Technology focus for Makerere University

* Biomaterials and drug delivery
* Point-of-care diagnostics
* Biomedical Imaging

* Data analytics and Al



Our PhD students at R o Zoe Sekyonda PhD Student at :
B - e Case Western Reserve University- - — »
CWRU oo

Optical detection and
monitoring of haemoglobin variants

Opolot Einyat Emmanuel <
PhD Student at Case Western Nakandi Brenda
Reserve University R Lydia Akino PhD Student at PhD Student at Case Western
11 Case Western Reserve Reserve University
Polymer-based drug delivery : e University- USA
systems o Measuring the biomechanics of the
7, W& Treatment of Atrial Fibrillation cornea in patients with Keratoconus
using an optical guided
technology.

Calvin Abonga
PhD Student at Case West
Reserve University

Solomon Oshabahebwa PhD Bakwatanisa Bosco

Student at Case Western PhD Student at Case Western
Reserve University- USA Reserve University ‘

Microfluidics | Biosensors |
Point-of-Care Devices |
Microfabrication

Developing a portable device for _ Optical Coherence
sickle cell diagnostics ' Tomography

Stephen Tasobya
PhD Student at Case Western

Reserve University

Y 5D43TW012260-04

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

Imaging and Data Analytics




Martin Kiwanuka
PhD Student at Un
of Singapore

Henry Kiwumulo

PhD Student at Makerere
University - Uganda
Nanotechnology magnetic Mechanobiology.

guided targeted drug
delivery.

- - ’ Maureen Etuket PhD Student
Catherine Namayega = at Stellenbosch University SA

Medical image inferencing : Industrial Engineering and
and Al. PhD fellow —UCT | Device Translation

South Africa Martha Mulerwa

PhD Student at University of Salforc

Artificial Wrist Design for ADLs

' Yvonne Tusiimire
' PhD Student at Makererere -

Beryl Arinda Ngabirano

Nanotech encapsulated 2 PhD Student at UC Merced
Plasters for wound Healing ' Tissue Engineering



Context Based Design: Systems thinking




Evaluating Translational bottlenecks - Regulations
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Regulatory Pathway for Medical Devices in Uganda Approval from a forcign REC should be
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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 7~ _ Contractual
Drugs Authority a\'/f Local Manufacturing Manufactiring
R ‘Chi
ShiShi Int. Ltd O ~—
! o GCSIRE=
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Industrial Research
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Translation of the LeVe CPAP system to Uganda for local CITE- Proposed Manufacturing Center-
production, maintenance, and clinical use Kasangati Annex

Dr Robert Ssekitoleko?!, Brian Matovu?, Kigenyi Douglas?, Dr Edith Namulema?, Ms Racheal Musasizi?, Dr William Davis-Birch3, Dr lan Waters 3, Prof Peter Culmer3, Prof g '
Nik Kapur3 : s

5. Translation for local
production and clinical use
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Some Case studies
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Neonatal Hypothermia-Key
Statistics

2.3M <99%> ‘80%, 62%

Neonatal deaths occur of deaths happen in risk of neonatal Prevalence in

1
annually worldwide. [ MICs.2 3f§;h3f0f every 1°C Uganda.*

40% from 4Hrs

At Kawempe National Referral Hospital, 40% of newborns in the NICU
are preterm, most brought in an ambulance from over 4 hours away.®

1 IN 40 Secs

Every 40 seconds, 1 premature baby dies.?

“Saving preterm infants by preventing hypothermia during life-saving transportation.” i
DukeEngage gp ifants by p g hyp g lif g transp Design cube
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Device Description & Innovation

:fl& Temperature 36.5-37.5°C &=  Adjustable
for over 24 hrs.

Portable @? Safe 2

low Cost

¥ Thermoregulated warming system

@@ Carriage and Protection system

()  Sensor, logging and user alert
system

:'::-!‘i.r':]:: Locally sourced and manufactured NeoNest prototype — a portable preterm infant warmer.

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

DukeE ngag
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Clinical Benefits to Healthcare Providers/Patients

@

Reduced Reduced neonatal Ease of use for Easy repair and
Hypothermia mortality rates in non-specialist maintenance
Cases during resource-limited caregivers.

transport settings

“Saving preterm infants by preventing hypothermia during life-saving transportation.” i
DukeEngage gp ifants by p g hyp g lif g transp Design cube
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Use Cases/Applications

L%,
2P PAL
=Y '
(4 S
NN
T
7

O

N
Hours-long Complement Ward-ward Rural Health
Transport of Kangaroo transportation in Facilities.
preterm Infants in mother care Referral Hospitals

rural areas. and Clinics.

“Saving preterm infants by preventing hypothermia during life-saving transportation.” i =
DukeEngage gp ifants by p g hyp g life-saving transp Design cube



A Typical Case Scenario for prosthetics

PROCUREMENT

9 PROSTHETIC

WAR
@REGIONAL HOSPITAL
ORTHOPAEDIC WORKSHOP SWITZERLAND
After 3 years
SPARE 9 9 9
PARTS
NEEDED
@REGIONAL HOSPITAL @REGIONAL HOSPITAL NO LOCAL
............... ORTHOPRAEDIC WORKSHOP, | . . . .. .« =« « « ORTHQPAEDIC WORKSHOR  DISTRIBUTOR
1LIMB FROM
FAMILY EARNS
10,0005 110% uRVET
—> = NEED DUE
PERMONTH
SWITZERLAND @REGIONAL HOSPITAL TO COST

ORTHOPAEDIC WORKSHOP




Home = African Journal of Disability » Vol. 11, No. 1

& No Access

The lived experience of people with upper limb absence living in Uganda: A qualitative
study
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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.

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




Fit-for-purpose hand
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