IDE Master Graduation Project

Project team, procedural checks and Personal Project Brief

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

- Student defines the team, what the student is going to do/deliver and how that will come about

- Chair of the supervisory team signs, to formally approve the project’s setup / Project brief

- SSC E&SA (Shared Service Centre, Education & Student Affairs) report on the student’s registration and study progress

- IDE’s Board of Examiners confirms the proposed supervisory team on their eligibility, and whether the student is allowed to

start the Graduation Project

STUDENT DATA & MASTER PROGRAMME

Complete all fields and indicate which master(s) you are in

Family name Yaniz Gonzalez 7452 IDE master(s) IPD U Dfl SPD

Initials P. 2" hon-IDE master

Individual programme

Given name Pablo
(date of approval)

Student number 5850762 Medisign

HPM

SUPERVISORY TEAM

Fill in he required information of supervisory team members. If applicable, company mentor is added as 2" mentor

Chair Jan Carel Diehl dept./section SDE/DfS
mentor Bas Flipsen dept./section SDE/DfS

2"4 mentor Pim Hendriks

client: LUMC

city: Leiden country: The Netherlands
optional
comments

APPROVAL OF CHAIR on PROJECT PROPOSAL / PROJECT BRIEF -> to be filled in by the Chair of the supervisory team

Sign for approval (Chair)
Digitally signed by Jan-

Jan'ca rel Carel Diehl

. Date: 2024.10.30
Diehl 16:21:42 +01'00"

Name JC Diehl Date 30 Oct 2024 Signature



CHECK ON STUDY PROGRESS

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

Master electives no. of EC accumulated in total EC D YES all 15t year master courses passed

Of which, taking conditional requirements into

account, can be part of the exam programme EC NO missing 15t year courses

Comments:
Sign for approval (SSC E&SA)
H Digitaal ondertekend
RObI n den door Robin den Braber
Datum: 2024.11.04
Bra ber 08:11:27 +01'00'
Name Robin den Braber Date 4 nov 2024 Signature

APPROVAL OF BOARD OF EXAMINERS IDE on SUPERVISORY TEAM -> to be checked and filled in by IDE’s Board of Examiners

Does the composition of the Supervisory Team Comments:
comply with regulations?

YES [] Supervisory Team approved

NO Supervisory Team not approved

Based on study progress, students is ... Comments:

|:| ALLOWED to start the graduation project

NOT allowed to start the graduation project

Sign for approval (BoEx)

Digitally signed by
Monique von Morgen

Monique
Date: 2024.11.12
von Morgen 11:54:46 +01'00"

Name Monique von Morgen Date 12 Nov 2024 Signature



Personal Project Brief — IDE Master Graduation Project

Name student Pablo Yaniz Gonzalez Student number 5,850,762

PROJECT TITLE, INTRODUCTION, PROBLEM DEFINITION and ASSIGNMENT

Complete all fields, keep information clear, specific and concise

. . Redesign of an inflation device towards sustainability
Project title

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

Introduction

Describe the context of your project here; What is the domain in which your project takes place? Who are the main stakeholders
and what interests are at stake? Describe the opportunities (and limitations) in this domain to better serve the stakeholder
interests. (max 250 words)

An inflation device is a medical instrument used in minimally invasive medical procedures such as percutaneous coronary
interventions (PCI), where it is used to dilate occluded or blocked coronary arteries. It does so by injecting a mixture of
saline and contrast agent into a balloon catheter positioned at the obstructed part of the artery, and while regulating the
pressure and flow rate of the fluid. Once the balloon has compressed the blocking plaque against the artery wall, the device
reduces the pressure within the balloon, allowing for the removal of the catheter (Robinson et al., 1988).

It typically consists of (1) a syringe barrel with (2) a threaded plunger, (3) a quick-release button with a thread that engages
with the plunger for precise positioning and facilitates rapid stroke adjustments while pressed, (4) a pressure gauge at the
distal end of the syringe that indicates the pressure inside the system, and (5) a tube extending from the end of the syringe
that connects with (6) a stopcock valve (see Figure 1) (Boston Scientific, 2023). Inflation devices can collect pathogens
during the procedure and are classified as biohazardous waste once used. They are treated as single-use devices, and are
discarded and incinerated (Boston Scientific, 2023).

In the year 2023, a total of 37,272 PCl procedures were performed in the Netherlands (Hart & Vaatcijfers, n.d.). This further
contributes to the considerable material consumption, waste and carbon emissions generated by hospitals (Steenmeijer et
al., 2022), particularly by radiology departments (Chua et al., 2021). This project arises from a collaborative initiative
between the Interventional Radiology department at LUMC and TU Delft to address the demand for sustainable alternatives
to disposable medical devices.



introduction (continued): space for images

image / figure 1 Figure 1. Encore™ 26 Inflation Device and its parts (Boston Scientific, 2023).
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Personal Project Brief — IDE Master Graduation Project

Problem Definition

What problem do you want to solve in the context described in the introduction, and within the available time frame of 100
working days? (= Master Graduation Project of 30 EC). What opportunities do you see to create added value for the described
stakeholders? Substantiate your choice.

(max 200 words)

Sterile inflation devices can become contaminated during medical procedures when they come into contact with non-sterile
surfaces or instruments, such as when operated with contaminated gloves. As a result, once the device reaches its peak
value and is used, most of its value gets lost: it is disposed of and incinerated (Boston Scientific, 2023). This linear lifecycle
presents opportunities to optimise the retention of value of the device (beyond current energy recovery by incinerating)
(see Figure 2) and to better align with circular economy goals. Such opportunities involve reshaping the product journey of
current inflation devices to develop a product-service system that follows circular business frameworks (Achterberg et al.,
2016). Achieving these strategies requires an open-minded approach when analysing the usage of the device, the
disinfection requirements of each component, the current architecture of existing products, and existing sustainable
alternatives or trends.

Assignment

This is the most important part of the project brief because it will give a clear direction of what you are heading for.
Formulate an assignment to yourself regarding what you expect to deliver as result at the end of your project. (1 sentence)

As you graduate as an industrial design engineer, your assignment will start with a verb (Design/Investigate/Validate/Create),
and you may use the green text format:

Design a proof-of-principle prototype to validate a new product journey for inflation devices used in endovascular procedures.

Then explain your project approach to carrying out your graduation project and what research and design methods you plan to
use to generate your design solution (max 150 words)

To gain a comprehensive understanding of the project | will conduct three research sprints, each addressing a key
knowledge gap. The first will focus on product usage and disinfection requirements for each component, combining field
research at LUMC with literature review. The second sprint will explore circularity strategies to optimize the product
journey, by analysing the lifecycle and environmental impacts of existing inflation devices, some sustainability trends in the
market, and the impact some strategies would have on different components of the devices. Finally, the third sprint will
examine the functionality, architecture, and disassembly process of current products.

This project overview will help me define the key requirements for developing ideas and concepts. The final concept will
include a product-service system proposal, from which | will develop a prototype inflation device to validate the proposed
solution.



Project planning and key moments

To make visible how you plan to spend your time, you must make a planning for the full project. You are advised to use a Gantt
chart format to show the different phases of your project, deliverables you have in mind, meetings and in-between deadlines.
Keep in mind that all activities should fit within the given run time of 100 working days. Your planning should include a kick-off
meeting, mid-term evaluation meeting, green light meeting and graduation ceremony. 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
course activities).

Make sure to attach the full plan to this project brief.
The four key moment dates must be filled in below

In exceptional cases (part of) the Graduation
Kick off meeting 18 sep 2024 Project may need to be scheduled part-time.
Indicate here if such applies to your project

Part of project scheduled part-time

Mid-term evaluation 16 dic 2024
For how many project weeks

Number of project days per week

Green light meeting 3 mar 2025

Comments:

Graduation ceremony 7 abr 2025

Motivation and personal ambitions

Explain why you wish to start this project, what competencies you want to prove or develop (e.g. competencies acquired in your
MSc programme, electives, extra-curricular activities or other).

Optionally, describe whether you have some personal learning ambitions which you explicitly want to address in this project, on
top of the learning objectives of the Graduation Project itself. You might think of e.g. acquiring in depth knowledge on a specific
subject, broadening your competencies or experimenting with a specific tool or methodology. Personal learning ambitions are
limited to a maximum number of five.

(200 words max)

| am eager to start this project as it perfectly aligns with my interests in medical design, sustainability, and experience
design. Medical design is especially motivating because of its tangible impact on improving daily lives. Throughout my MSc, |
have been involved in various projects within the healthcare field, but none of them were focused on hospital interventions.
Therefore, this is a fitting conclusion to my medical journey in the master’s while still offering many learning opportunities in
this area.

This project also provides the chance to deepen my knowledge of sustainability and put it into practice, by addressing it
throughout the product lifecycle and using tools like fast-track LCA. | hope that this sustainability lens, incorporating the
user perspectives and experiences, will lead me to propose new experiences for the future of the product.

Regarding personal learning ambitions, | want to enhance several aspects of my design process. | aim to refine my time and
project management skills, as | often struggle to estimate task durations accurately. Furthermore, | would like to structure
my research more efficiently to better narrow down and define insights. Lastly, | would like to practice my drawing skills for
concept development.
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