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i) CURRENT ENGINEERING PROBLEM IN NIGERIA
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MIT D-LAB: DEVELOPMENT THROUGH
DIALOGUE, DESIGN, AND DISSEMINATION

D-lab classes at MIT
D-lab Development
D-lab Design

D-lab Energy

D-lab Education
D-lab Waste

D-lab Health

...and many others
16-20 MIT students

Design projects Travel, On-the-Ground
Research, Implementation

i.e. Solar water heaters
Biodigesters
Charcoal stove




LET'S BREAK SOME ICE!




EXAMPLE: THE WASTELAND OF MEDICAL
EQUIPMENT




%N E-WAY FLOW OF TECHNOLOGY AND SOLUTIONS




USING A NEED TO IDENTIFY AN OPPORTUNITY

Band-pass Filter

= Function subject to availability of electricity = Battery-powered
= |nability to identify sources of malfunction = |ndicators identify broken parts, and
modularity allows for easy replacement




INITIAL DESIGN AND PROTOYPE
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SECOND DESIGN ITERATION AND FINAL
PRODUCT




NO INVENTION IS COMPLETE WITHOUT
PRESENTATION...

Problem

While EKGs are present in most major heslthcam facilites,
they are often extramely large, buky and complicated
machines that are dficut and prohibtively expensive o repair.
During ourtme n the feld, we came across an EKG machine
in the Ocotal hospital that was no longer functioning and was
=mply wating forthe appropriste mpais. Later, at 3 rural
health center outside of Ocotal we spoke with a physician
who articulated the desire for an EKXG and other took b alow
him to disgnose heart problems. This opened our gyesto the
fact that smaler, more mmote faciities are ako nterested in
ths technology but Bck the appropriate resources to obtain and
use them. Through our project, we ntend to address ths need
for cardiac dagnostc tools. Our challenge & to oreate an EKG
that alows heath practtioners at dl levek to be ableto wse,
modffy and fix as nesded.

Background

Cardiovascular Dsease s one of the eadingcauses of death
worldwide, but ts mpact s even higher in the developing
world, where access to bngtem consstentcare isthe
exception rather than the nom. The WHO has estmated that
C\VD & responsible for ZDALYs bost /100 capta perysar. In
Nicaragua, CVD s the single leading cause of desth among
noncommunicable dseases. Thi class of iliness has a global
pres'enoe. and the B(G has been recognized as an essental
tool for parf g heart

Current Technologies/Predicate Devices

Marquene Elecyonic Devices (1982) Egan Insyumens (2010)

MONICOR: An Adaptable, Modular Electrocardiograph (EKG)

Team: David Ku, Mureji Fatunde, Michelle Lu
http://dlab-ekg.blogspot.com/

Design Specifications
(selfcontaining modules)

\ LED Display

Digital/Analog
Memory

Local
Broadaasting

ampiify IRES
Signa Signal

Power Source

Our Solution: MONICOR
Our pimary goal s to build 3 device that heath practtioners in the developing worlkd
will not onlybe able o use, but asobe able o T Thus, our desigs
was to take 3 vintage technology and add smart “tooomeupwnhanew
solution. We are beaking the EKG down into modularcomponents and using 2D
printing techniques o buld intedocking blocks that will join them together. Each block
represents 3 single ement of functionalty inthe entire device. It & essantialthat we
make these pars robust, cheap, and repbcasble sothat the device can be repared
when any individual element fais. We a= using themnochromic paint as an ndictorto
slert the user of the EKG which component may need o be swapped out

We are enhancing the tedmoloy I:y making itconnected and smart. We are adding
modular P to P and mobile devices and ars

ing adding some arhythmi gntion o the EKG as well. In the longtam,
we would ke our device to be otaly locally manufacturable. By making the EKG so
easily changeable we think that local innovation will be encouraged when users of
our device come up with new d that we naver
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Future Work

* Enablecellphone upload via Bluetooth

* Automate detection of common arrhythmias
* Increaselocl manufacturabilty




WEST AFRICAN HEALTH TECHNOLOGY
PROJECT

BELLS
UNIVERSITY OF

Y TECHNOLOGY,
OTA

SymposiumpZo)e;

"Bic\;lmedicaEI Engineering and Technology in
est Africa ;: The Nigerian Experience”




HOW CAN WE EXTRAPOLATE THE D-LAB MODEL?

Help locals identify Provide resources to local Implement and provide

problems in affecting their students to find remote support to projects

communities, teach design engineering solutions
methods
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WHAT IS IMPACTLABS?

ImpactLabs brings hands-on education to passionate young people who
want to learn the usage of engineering to make their communities better

places to live

Students will present
and implement their
projects within their
home communities

This year’s session has three goals:

Students will learn Students will build
concepts from our their own projects
team of Nigerian and document the
engineering students process for future

students




N EXAMPLES OF HOMEGROWN SOLUTIONS ARE
7 ALL AROUND US - KELVIN DOE

https://www.youtube.com/watch?v=XOLOLrUBRBY




EXAMPLES OF HOMEGROWN SOLUTIONS ARE
- DR AWOJOBI

= -

MAIZE COB FURNACE POWERS

DISTILLER AND AUTOCLAVE

-



ADAPTIVE EYECARE

WHO estimates that 1billion
people (10% children)
have an unmet need for
vision correction

Most of these people do not
have access to proper
eyecare, or cannot afford
the costs.

What does an affordable,
easily-adaptable
eyeglass-substitute look
like?

fid (water) filled lenses in#%"
regular eyeglass frame ¢

*_ o Correctsyision for 90% of
~  the patients

~ * Requires Iittl! medical

o

training
* Costs $10
+ __D@&Velaped by British#

physicist, Joshua SilVg




&) ENERJAR

Measures the power used by household appliances. The system consists of a
circuit board, potentiometer, LED display , microchip and standard power cord.
Developed by 2nd year students at the Washington University in St. Louis.

B




‘wny! DISCUSSION
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1. What do you see in common from the three examples?
2.Does any one particularly strike you? Why?

3. What examples of innovation have you seen or heard
of in your school or community?




% WHO ARE WE?

Harvard ‘12 (MIT D-Lab ’11) MIT SM ’15 ‘15, PhD ‘17




B Background concept
. Lesson/ demo

WEEK 1 OVERVIEW B Guest speaker

. Discussion

Activities Major milestones

Orientation/ introduction
M Energy

Monday B Corn sheller

M Water
B Solar water heater unit
M Bola Akeju- WeCyclers

Tuesday

M Biomass Project teams finalized
M Bag biogas digester
M Omowunmi Afolabi- NPHDA

Brainstorming session

M Charcoal briquetting
M Career paths

Wednesday

b EelEy) Brainstorming/ planning session
Group planning session Group project ideas and
Team project discussion budgets approved

Friday

Week 1 goal: Build familiarity with Impact Labs’ mission and

basic conceptual foundation that will be applied to group
projects




* Purpose:

DOCUMENTATION PROCESS

* Learn skills necessary in instructing others in creating a product
* Help others understand the steps used to make your final product
* Maintain full public and private record of your design process

Photographs

* During each day, you should take notes and
draw diagrams for what you did. This is
easiest to be done immediately after you
have finished working, as you will have the
process fresh in your minds. Pay particular
attention to

* Date

* Materials Used/Approximate cost of
materials

* Approximate amount of time used for
each step

* Challenges that came up

* Questions you have for the facilitators

* An important part of the design process is
not only to have physical drawings of your
designs, but also to include photographs of
what you were actually able to build.

* In taking photographs, be sure to label or
make note of different parts and materials
used.

* A photographer will be taking pictures of you
all as the process is going on, so try to focus
more on taking step-by step pictures of your
work so they correspond to your notebook
and cloud documentation.




CLOUD DOCUMENTATION

@WORDPRESS tumblr.

* Tumblr gives you more flexibility of
design in your documentation, with a
simple way of documenting your
process

* If someone in your group is more used
to programming or prefers that
method, WordPress allows you to both
edit/write in text, as well as in HTML

facebook. b

B Blogger

* Blogger is similar to WordPress in its
documentation style

* If you are not as familiar with the other
tools and want to usesomething
familiar, we advise you to create a
Facebook group
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DOCUMENTATION GUIDELINES

* You must show your hardcopy notes and pictures to one of your facilitators at the end of each
day

* Please select one of the four cloud documentation formats to record your group’s progress
online

* Please create a private account (or Facebook group) and provide the login to your
teammates and facilitators to monitor your progress

* You may use part of your building time to have at least one team member documenting your
process

* We expect your group’s cloud documentation to be updated at least every other day once
you are in your final groups. We will be checking!

* Format for each entry:
* Title related to what you did for the day

At least 3 photographs with a brief description
A detailed description of what you did since the last entry
* Comment on whether or not you accomplished all goals from the last post (see next)
An outline of what you intend to have accomplished by the next post
Improvements that you think can be made to your product




HAPPY DOCUMENTING!!




