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

initials given name IDE master(s): (4 IPD) () Dfl ) () spD)

student number

street & no.
zipcode & city Honours Programme Master
country * Medisign
phone Tech. in Sustainable Design
email Entrepeneurship
x* pqir Jan Carel Diehl dept. / section: Design for Sustainability (DfS)
«x mentor Stefan Persaud dept. / section: Design for Sustainability (DfS)

Roos Oosting

TU Delft, 3mE faculty, MISIT lab
Delft the Netherlands
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Procedural Checks - IDE Master Graduation

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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Embodiment of a laparoscopic tower for the Kenyan healthcare context 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.

startdate 20 -02 -2023 14 - 08 - 2023 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

More people die from treatable surgical conditions than from tuberculosis, malaria and HIV put together (Oosting,
2019) . Access to life-saving surgical treatment is still limited in low and middle income countries (LMICs). This is partly
due to a mismatch between how medical devices are currently designed (e.g. for the context of the global north) and
the healthcare context in which they need to function. Challenges include: sterilization, maintenance and
compatibility with existing infrastructure. This project is focused on designing for the Kenyan healthcare system.

This project is focused on laparoscopic surgery, which is a type of minimally invasive surgery in which a camera and
surgical instruments are inserted into the patients abdomen through small incisions. The key equipment is the
laparoscope, which is connected to the laparoscopic tower for power, image processing capabilities and image
display. This has many advantages, including reduced risk of infection and quicker recovery time. Disadvantages
include, need for expensive equipment and highly trained practitioners.

Stakeholders & Interests

MISIT Lab: the Minimally Invasive Surgery and Intervention Techniques is part of the department of Biomechanical
Engineering at Delft University of Technology. Their goal is to improve minimally invasive surgery techniques, with a
focus on designing new instruments. Within this project, the MISIT lab is the client.

Kenyan healthcare providers (level 4 and above): the Kenyan healthcare system is divided in 6 levels. Levels 4 and

above provide surgery. Healthcare providers have a high incentive to purchase equipment that is suitable for the
context, as it has the potential to lower costs.

Surgeons/surgical assistants: Surgeons are responsible for the clinical outcome and rely on equipment to achieve
good results.

Biomedical Equipment Technicians (BMET): BMETSs are responsible for ensuring that medical equipment functions
accordingly and is ready to use. This includes: maintenance, configuration and ensuring surgical equipment is ready for
the next surgery. BMETs will therefore, interact on a daily basis with the equipment designed during this project.

Scrub nurses: Nurses are assisting the surgeon through the surgery. However, due to staff shortage they must take over
the responsibilities of BMETSs, therefore nurses will frequently interact with the equipment designed during this project.

Opportunities and limitations

Opportunities: design surgical equipment that is affordable, easy to maintain and compatible with the Kenayan
healthcare context, reduce healthcare costs, and improve access to surgical care.

Limitations: design requirements for safe surgery, infrastructural barriers (e.g. need to pass clinical trials), ethical aspects
when designing for LMICs
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introduction (continued): space for images
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image / figure 2. __Laparoscopy and components of laparoscopic tower
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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.

While minimally invasive surgery techniques have evolved tremendously during the last 30 years, the laparoscopic
tower has kept it's structure and form since the 1980s (Kelley 2008). Designed with the western context in mind,
developments in laparoscopic technology have become increasingly complex and expensive. To address this issue,
frugal alternatives to the current laparoscope have been developed, by incorporating most of the tower's functionality
within the scope, therefore significantly minimizing the need for expensive equipment. While this is an important step
for facilitating access, the connection between the scope and the operating theater has been overlooked.

In Kenya, the disconnect between the scope and operating theater is even more pronounced (as compared to the
western context) due to infrastructural barriers such as operating in makeshift operating rooms, frequently moving
equipment between operating theaters, or between hospitals and limited personal. Therefore, there is a need for
re-designing the laparoscopic tower to facilitate the connection between the laparoscope, operating theater and local
infrastructure.

Scope of the project

- academic exploration of challenges surrounding the laparoscopic tower in the global south

- conceptualization cheaper, portable, robust alternatives to current laparoscopic tower set-up

- prototype and embody a minimum viable product of laparoscopic tower for the context of the global south
Out of scope

- integration with functionality of scope

- developing a solution that is ready for market

Literature, interviews with experts and relevant stakeholders, and previous graduation projects provide an extensive
theoretic foundation, which will be used to define the requirements for the laparoscopic tower. The focus of this
exploration is to understand the most important contextual factors and what is the minimum functionality required to
create a low-cost, high quality solution.

After the exploration phase, the laparoscopic tower will be designed and embodied in an iterative approach. This
includes prototyping and extensive collaboration with healthcare professionals and other relevant stakeholders. The
final outcome of this project is the embodiment of a medical product that addresses the challenges of providing
surgical care in the global south.
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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.

startdate 20 -2 - 2023 14 - 8 - 2023 end date

Planning: 4 days a week; 1 week of Dutch Holidays

14 15 16 17 18 19 20 21 22 23 24 25
22/5 29/5 5/6 12/6 19/6 26/6 3/7 10/7 17/7 24/7 31/7 7/8

Week number 2 3 4 5 6 7 8 9 10 1 12

27/2 6/3 13/3 20/3 27/3 3/4 10/4 17/4 24/4 1/5 8/5

Calendar week
Phase 1

1. Literature
review

2. Expert
interviews

3. Observe surgery
4. Documentation
Phase 2

1. Iterate and
adapt design
2. Prototype
3. Test and

validate with
experts

4. Final prototype
and embodiment

A I®O—rZmmIGE

5. Documentation
Phase 3

1. Conduct
research to
validate design

G)Z——immZ-n'nOXO—x‘
DZ——mmZZZITmMmH40—-=

2. Collect new
requirements

3. Implement
design changes

4. Suggestions for
future
development

5. Documentation

Phase 1: Exploration (20 days)
Activities: 1. Literature review; 2. Expert interviews; 3. Observe surgery; 4. Documentation

Outputs for next phase: 1. develop understanding of contextual challenges 2. detailed scope of
embodiment 3. prototyping goal and plan 4. list of requirements

Phase 2: Embodiment and design (40 days)

Activities: 1. iterate and adapt design 2. prototype 3. test and validate with experts 4. final prototype and
embodiment 5. documentation

Outputs for next phase: 1. embodiment of new laparoscopic tower 2. final prototype to be tested and
validated within context 3. testing and validation plan

Phase 3: Validation and final design (40 days)

Activities: 1. validate design 2. collect new requirements 3. implement design changes 4. suggestions for
future development 5. documentation

Final outputs: 1. final design 2. suggestions for future development

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 6 of 7

Initials & Name Student number

Title of Project _Embodiment of a laparoscopic tower for the Kenyan healthcare context




]
. . TUDelft
Personal Project Brief - IDE Master Graduation

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.

As an IPD student following a medical design specialization, I'm interested in working on projects that create a positive
impact on the healthcare system. Through this project | want to keep developing the skills from the courses | have
completed until now, and challenge myself to applying those skills to develop a solution for the global south.

1. Designing for the global south

Coming from a country where the quality of life and access to healthcare is highly dependent on weather you are born
in the city or in a rural area, | have always wanted to work on something that would minimize inequalities in society.
That's why through this project, | want to learn how to design products for the global south

2. Improve existing CAD skills, become proficient in Rhinoceros 3D

While | have experience with CAD, | want to further practice my skills and challenge myself to further build on my
SOLIDWORKS skills and become proficient in Rhinoceros 3d through this project.

3. Apply knowledge from Medesign Electives

During my elective semester, | have learned how to systematically analyze healthcare systems by using different types
of system mapping tools and how to balance mechanical constraints and physical ergonomics. | want to practically
apply the knowledge from this courses it to designing for the operating room, which I haven't done before.

4. Build upon embodiment skills from Advanced Embodiment Design (AED)

During AED, I acquired knowledge on rapid prototyping and embodiment skills with a focus on ergonomics and
mechanical simulations. | want to further develop those skills through this project.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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