Appendix A: Project Brief



3
TUDelft

IDE Master Graduation

Project team, Procedural checks and personal Project brief

This document contains the agreements made between student and supervisory team about the student’s IDE Master
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the
required procedural checks. In this document:

The student defines the team, what he/she is going to do/deliver and how that will come about.
SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
IDE's Board of Examiners confirms if the student is allowed to start the Graduation Project.

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT

family name _AKELLA Your master programme (only select the options that apply to you):

initials ~ AA given name  ARUN IDEmasteris: (JPD)  ()Dbfi) () sP)
student number 5030633

street & no.
zipcode & city Honours Programme Master
country Medisign
phone Tech. in Sustainable Design
email Entrepeneurship
** chair  Dr.J. C. Diehl dept. / section:  IDE/ DfS
** mentor _Mr. Stefan Persaud dept. / section: IDE/DFS

NWO INSPIRED
DELFT Netherlands

Both supervisors are from same section but do have different expertises.
Stefan provides coaching on the design process. JC is expert on the local use
context, medical settings in Africa
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APPROVAL PROJECT BRIEF

To be filled in by the chair of the supervisory team.

chair date - - signature

CHECK STUDY PROGRESS

To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.
The study progress will be checked for a 2nd time just before the green light meeting.

Master electives no. of EC accumulated in total: EC . all 1*tyear master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme EC missing 15" year master courses are:

List of electives obtained before the third
semester without approval of the BoE

name date - - signature

FORMAL APPROVAL GRADUATION PROJECT

To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.

e Does the project fit within the (MSc)-programme of M) APPROVED[) NOT APPROVED )

the student (taking into account, if described, the

activities done next to the obligatory MSc specific ) APPROVED r) NOT APPROVED )
courses)?

¢ |s the level of the project challenging enough for a
MSc IDE graduating student?

e |s the project expected to be doable within 100
working days/20 weeks ?

¢ Does the composition of the supervisory team
comply with the regulations and fit the assignment ?

comments
name date - - signature
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AN UPGRADE FOR THE KATO - KATZ METHOD project title

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project.

start date 11 -04 - 2022 26 - 08 - 2022 end date

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet

complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money....), technology, ...).

space available for images / figures on next page

BACKGROUND:

Schistosomiasis is a neglected tropical disease caused by parasitic worms known as schistosoma. Humans are infected
when they come in contact with infested water bodies such as rivers and lakes. The disease affects over 250 million
people world wide, and is second only to malaria in terms of economic impact due to parasitic diseases in tropical
countries. Suffering due to this disease can vary from abdominal pain to cancer. Although mostly non-fatal,
schistosomiasis can debilitate people from leading regular lives, and given that this disease is found in financially
backward settings (more than 90% of the cases are found in Sub Saharan Africa), diagnosis and treatment is not
affordable, and the people must rely on mass drug administration programs provided by organizations such as WHO.
This situation demands that the diagnosis and treatment be as cheap, robust and reliable as possible.

This project specifically deals with schistosomiasis mansoni, a variant of the disease where parasites reside in the
intestines of the patients, and release eggs via their stools, which must be examined to identify the disease. Currently,
the Kato-katz method is the 'gold standard’, WHO approved method for diagnosing this disease, which is popular due
to its low cost setup and fairly accurate results.

STAKEHOLDERS AND THEIR INTERESTS:

There are several stakeholders involved in this project. The patients, their parents (if the patient is a minor), who seek to
lead a normal, healthy life. At the community level, there are the community leaders, medical vendors and traditional
healers, who have a social impact, and can convince patients to seek out a medical program. At the formal healthcare
level, the Community Heath Extension Workers (CHEWs), doctors, and laboratory personnel who have social influence,
advise and treat patients, and seek fast, reliable and efficient means of diagnosis and drug administration. At the
organizational level, the stakeholders are the Medical Officers of Health (In charge of primary healthcare centers),
Disease Surveillance and Notification Officers (DSNOs), Neglected Tropical Disease Officers (NTDs) and teachers. Their
main interest is event planning and information gathering for proper diagnosis and treatment. At the economic and
policy level, there are financial donors, academia and Non Government Organizations (NGOs). They have substantial
social, political, academic and financial influence, and work with the other stakeholders to find the best overall solution.

OPPORTUNITIES AND LIMITATIONS:

1. The current maximum sensitivity of the test for S. Mansoni is 24 EPG, which is not enough to detect very light
infections according to WHO (10 EPG and less)

2. The current stool sample size is very small (41.7 mg). Currently preparing and analyzing two slides of the same stool
sample is recommended, which makes it very taxing for the health care worker, considering that kato- katz is already a
labor intensive process

4. Automation of diagnosis using electronic movement combined with imaging methods such as lens based and lens
less microscopy and machine learning can be used to significantly reduce manual labor, increase sensitivity and
throughput of the diagnosis process.
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image / figure 1:

Interest

STANDARD KATO KATZ:

1. 41.7 mg of stool sample

2. 24 EPG maximum sensitivity

3. Plastic and disposable components

INCREASED SENSITIVITY + SUSTAINABILITY + EASE OF USE

|

IMPROVED KATO KATZ:

1. 100 mg of stool sample

2. 10 EPG maximum sensitivity
3. Sustainable components

image / figure 2. __The Assignment - Objectives of this Project
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PROBLEM DEFINITION **

Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **

State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

OBJECTIVE:

The objective of this project is to improve the existing kato-katz method on three fronts: sensitivity, sustainability and
ease of use, while maintaining or improving current reliability and cost effectiveness

SCOPE OF THE PROJECT:

Although the kato katz method needs three phases to be a complete process, namely sample collection, sample
preparation and microscopy, the scope of the project is limited to the sample preparation phase only.

ISSUES ADDRESSED IN THIS PROJECT:
1. Increase sensitivity to detect very low intensity infections (</= 10 EPG)

2. Use of materials that are sustainable
3. Reduce human skill dependency to increase reliability

cost- effectweness For ease of use, reducmq the number of steps in the current process WI|| be explored
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within

the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term
meeting, green light meeting and graduation ceremony. lllustrate your Gantt Chart by, for instance, explaining your approach, and
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance
because of holidays or parallel activities.
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startdate 11 -4 - 2022 26 - 8 - 2022 end date

DATES APR11-15 APR18-22 APR25-20 MAY2-6 MAYO-13 MAY 16-20 MAY23-274AY30-JUN JUNG6-10 JUN13-17 JUN20-24 JUN27-JUL1 JUL4-8 JULT1-15 JUL18-22 JUL25-29 AUG1-5 AUGB-12 AUG15 19 AUG22-26

PROJECT WEEK 1 2 3 4 5 6 7 8 g 10 1 12 13 14 5 16 7 18 19 20

PROBLEM
'DEFINITION.

SCOPE

STAKEHOLDER
ANALYSIS

CURRENT
PRACTICES

GENERATION

'CONCEPT
EVALUATION

'MIDTERM

PROTOTYPING
AND TESTING

PROTOTYPE
'EVALUATION

RESULTS AND
DISCUSSION

CONCLUSIONS:
FUTURE SCOPE

GREEN LIGHT

FINAL
PRESENTATION

'REPORT
'SUBMISSION

The first week will be spent on structuring the problem statement - defining what part of the problem will be the focus
of this assignment, and the scope. Next few weeks will be spent researching stakeholders, interviewing them, and
coming up with a set of requirements for the project based on literature, stakeholder needs and exploring
undiscovered needs. These requirements will then be translated into engineering specifications, based on which
multiple concepts will be generated and will be filtered into the three best, which will be evaluated against the
specifications and presented to the committee in the midterm. Prototypes will be generated for the three concepts
and will be evaluated against specifications, as well as user tests. The best processes and materials will be chosen to be
the final product, which will be presented at the green light. Report and other formalities will be worked on at regular
intervals during the entire timeline.

Title of Project  AN_UPGRADE FOR THE KATO - KATZ METHOD
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed.

Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a
specific tool and/or methodology, ... . Stick to no more than five ambitions.

MOTIVATIONS:

| think that good design should help people live better lives, and design for diagnostics literally fulfills this. The MVE
track gave me a good understanding and practice of the overall design process, while different aspects of the AED and
ACD courses refined specific competences. | have developed particular interest in topics such as product experience
design, culture studies and visualization techniques. | intend to use these skills in my graduation project, which will add
much more contextual value to the project.

PERSONAL AMBITIONS:

| aim to build a career in the design of medical devices for low income countries, and this graduation project will be
the ideal first step. I intend to learn how to create a comprehensive target product profile for a diagnostic device in a
low income setting, and how to validate it. | intend to learn good interview skills, how to create good strategies and
visualize them for communication and discussion. Overall, | would like to learn what it takes to design and implement
a diagnostic device in a low income setting.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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Did somp|e preparation, microscopy, was present for samp|e
collection

Travel to field -> Sample collection -> Travel to lab -> Analyze

On average 20 - 30 samples are collected and analyzed per day
Various somp|e5 are collected for various tests. It is rore|y on|y one
type of samp|e collection/ testing, so iso|o+ing time for just stool
sample collection is difficult

Personnel are allotted depending on study size and availability
Usuc1||y there is a somp|e prepper and o microscopist. Who does

what is very fluid.

PROSPER OYIBQO,
PhD Student, TUDelft

On field experience with
Kato Katz



Extensive experience with Kato Katz - 1.5 years everyday

Number of participants enrolled to give samples on a particular day
makes a difference in work load

With 2 microscopists, 30 sample analysis a day was good. 40 was too
much

A microscopist needs atleast 5 min to read a slide. 10 if EPG is
greater

Quality is more important than speed

Usuc1||y MICroscopy Is slower than somp|e prep

Things to improve: quality and consistency, timing, reduce contact

with stool on gloves

BRICE MEULAH,
PhD Student, LUMC

On field experience with
Kato Katz



SUMMARY

° Somp|e prep fime is less important as microscopy usuo||y takes |onger

e Quality of the sample slide is much more important

* There are too many uncontrollable variables to improving overall speed - travel time, no. of
parficipants, stool somp|e consistency

* Things that can be improved - sensitivity of Kato Katz, quality of sample, ease of use, less contact

with stool
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User Experience - The Scraper

What do you think of the assembly and disassembly of the scraper?

Disgust Contempt
| hate this! I don't like this!! Meh. Nothing New! | like this! | love this!!
Reason:

Suggestions for Improvement:

What do you think of holding the cellophane film on the glass slide while scraping?

Disgust Contempt
| hate this! | don't like this!! Meh. Nothing New! | like this! | love thisl!
Reason:

Suggestions for Improvement:

What do you think of scraping the smear over the cellophane film?

Disgust Contempt Boredom
| hate this! | don't like thisl! Meh. Nothing New! | like this! | love this!!
Reason:

Suggestions for Improvement:




25/08/2022

What do you think of smearing 100 mg of feces instead of the standard 417 mg?

Disgust Contempt Boredom Desire
| hate this! | don't like this!! Meh. Nothing New! | like this! | love this!!

Reason:
Suggestions for Improvement:

What do you think of using a scraper to create a fecal smear instead of pressing?

Disgust Contempt Boredom Hope Desire
| hate this! | don't like this!! Meh. Nothing New! | like this! | love this!!
Reason:

Suggestions for Improvement:

What do you think of the scraper aligning itself with the glass slide?

Disgust Contempt Boredom Desire
| hate this! I don't like this!! Meh. Nothing New! | like this! | love this!!
Reason:

Suggestions for Improvement:

What do you think of obtaining a consistent smear thickness every time?

Disgust Contempt Desire
| hate this! | don't like this!! Meh. Nothing New! | like this! | love this!!

Reason:
Suggestions for Improvement:

Overall, what do you think of using the scraper to create a kato katz smear?

Disgust Contempt Boredom Hope Desire
| hate this! | don't like this!! Meh. Nothing New! | like this! | love thisl!
Reason:

Suggestions for Improvement:

Any other comments/ critiques/ thoughts? Please mention below:




User Experience - The Filter-Template

25/08/2022

What do you think of aligning and holding down the filter template to the glass
slide?

Disgust Contempt
| hate this! I don't like this!! Meh. Nothing New! | like this! | love this!!
Reason:

Suggestions for Improvement:

What do you think of filtering feces through the template mesh?

Disgust Contempt
| hate this! | don't like this!! Meh. Nothing New! | like this! | love thisl!
Reason:

Suggestions for Improvement:

What do you think of obtaining a consistent amount of feces after each filtration?

Disgust Contempt Boredom Desire
| hate this! I don't like this!! Meh. Nothing New! | like this! | love this!!
Reason:

Suggestions for Improvement:




What do you think of the dimensions of the filter-template hole in terms of ease of
use?

Disgust Contempt Boredom Desire
| hate this! | don't like this!! Meh. Nothing New! | like this! | love this!!

Reason:

Suggestions for Improvement:

What do you think of the shape of the filter-template hole in terms of ease of use?

Disgust Contempt Boredom Hope Desire
| hate this! | don't like this!! Meh. Nothing New! | like this! | love this!!

Reason:

Suggestions for Improvement:

What do you think of the number of times you must scrape the feces on the filter-
template mesh to successfully fill the hole with 100 mg of feces?

Disgust Contempt Boredom Desire
| hate this! I don't like this!! Meh. Nothing New! | like this! | love this!!
Reason:

Suggestions for Improvement:

25/08/2022

What do you think of the ease of cleaning and reusing the filter-template?

Disgust Contempt Desire
| hate this! | don't like this!! Meh. Nothing New! | like this! | love this!!

Reason:

Suggestions for Improvement:

Overall, what do you think of using the filter-template to create a kato katz
?
smear/?

Disgust Contempt Hope Desire
| hate this! | don't like this!! Meh. Nothing New! | like this! | love thisl!

Reason:

Suggestions for Improvement:

Any other comments/ critiques/ thoughts? Please mention below:




THE FILTER-TEMPLATE

Filtering feces through the template
was difficult as the area is too small,
and it takes about 30 seconds of
scraping the feces ’rhrough the mesh. It
was a bad experience.

e Possible solution - remove top

layer of plastic.

C|eoning the ’remp|oﬁre is difficult as
particles of feces remain in the corners
of the recfongu|or profi|e

e Possible solution - circular hole




THE SCRAPER

Not intuitive. Technician could not figure out
how it worked

100 mg is too much for one slide. Spills over the
slide and sticks to scraper

Scraping migh’r break the eggs (opinion on|y)
Self aligning to slide is good

Does not create a transparent enough film, and
is also not of consistent thickness

One technician said pressing maybe better as it

spreads the sample evenly




POSSIBLE SOLUTIONS FOR SCRAPER

* Increase to 3 duplicate slides of KK instead of
2. This will decrease feces sample to 66.66 mg
per slide

* Decrease distance between razor and slide

e Test to see if scraping breaks the eggs. If yes,
go to pressing methods

* Create reliable sliding mechanism to maintain

constant gap between razor and slide
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