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Circular Redesign of the transducer collection for Ultrasound systems 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 31 - 08 - 2020 29 - 01 - 2021 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

Context of the project:

Philips has set ambitious Circular Economy targets for 2025 where they want to:

- Generate 25% of sales from circular products, services and solutions

- Embed circular practices at their sites and send zero waste to landfill

- Close the loop by offering a trade-in on all professional medical equipment, and taking care of responsible
repurposing

Philips is preoccupied with an internal transformation to implement sustainable and circular KPI's in their business
units. The transition towards circularity will enhance access to care and create value in a more predictable way. To be
able to embed more circularity in daily practice first more circular opportunities need to be identified.

Overall objective:
The main objective is to identify circular business opportunities for Ultrasound transducers and deliver a redesign for
that adds value and enhances closing the loop.

Main stakeholders:

- Esther Beckers --> Graduation project facilitator

- Elise Talgorn --> Philips mentor & Strategic advisor

- Charlotte Mostert ~ --> Philips mentor & Contact Ultrasound System Quicksilver
- Conny Bakker --> TUDelft chair

- Jos Oberdorf --> TUDelft mentor

Expected value(s) by design:

Using a circular redesign of the Ultrasound EPIQ system at Philips to identify opportunities
> |dentification of circular opportunities derived from assessment tools used at Philips

> CAD redesign of the Ultrasound system

> A prototype (mock-up) of the redesigned Ultrasound transducers

Current operations in the context:
It depends per project if the project manager has implemented sustainable/ circular KPI's. In future project Philips aims
to implement their KPI's regarding CE and ecodesign in all them.

Opportunities:

- Circular redesign for the Ultrasound Business group, within the Precision Diagnosis cluster

- Provide Philips/ XD community with a concrete use case to enable them to take action towards new projects for the
implementation of sustainable/ circular KPI's

Limitations:

- KPI's are often introduced by project managers, therefore making it harder for designer to implement them
themselves

- Use case is limited to product redesign, therefore the tool would not be applicable for the whole Design Community
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image / figure 1:  The current situation of at Philips struggeling to implement CE in their daily projects
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image / figure 2. __Usecase of a circular redesigned transducer for Ultrasound systems
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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.

Problem definition:

Refurbished customers demand transducer that look 'new' therefore due to the discoloration of the product the cables
could not be reused in the refurbishment process which cost Philips yearly millions of dollars for replacements and
causes a lot of unnecessary product waste.

The scope of the project:
Identify circular opportunities for the transducer collection and deliver a redesign that adds value to the current
business case therefore helping Philips to achieve their circular economy objectives for 2025

Specific focus & solution space:

- Using Philips their DfX tools to analyse the transducer collection on circularity (Circular revenue tool, Circular
Readiness Exploration tool, Lifecycle flow)

- Three new ecodesign principles are being developed by the Sustainability group which | would like to use in the
ideation phase of the project (Design for the next generation, Design for positive impact, design for resilience and
flexibility)

- The R&D of the Ultrasound team is specifically interested in a solution for the discoloration of the cable

Limitations:

- The business unit of the Ultrasound is located in Bothell in the United Stated (. the transducers development/
production area is in Reedsville) which could be challenging to gather information due to time difference --> Solution:
In Best there is a lot of material regarding the transducers and | am allowed to go there

Firstly, existing transducers will be evaluated regarding repairability and refurbishability and recycability according to
the principles of the Circular Economy. This will be achieved through a product tear down of a transducer and by
conducting several interviews with the Ultrasound design team to perform the 'Circular readiness exploration' tool of
Philips.

The existing transducers and more specifically their Bill of Materials will be further evaluated by performing a fast track
Life Cycle Assessment. Together with these insights a simplified life cycle flow will be developed to explore the circular
opportunities for the transducers to build a viable business case for Philips (tool Enabling Circular Revenues).

Based on these opportunities, a design guide will be developed incorporating recommendations on how to design
transducers according to the principles of the circular economy. These recommendations will vary from short-term
adjustments to transducers in order to make them fit a circular business model and to ensure their quality at the end of
every use cycle, to long-term solutions ensuring closed loops. The recommendations of the design guide will be
illustrated with a circular redesign of a transducer in combination with a tool for the design community to
independently act towards the sustainable development goals of 2025.
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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 31 -8 - 2020 29 - 1 - 2021 end date
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List of abbreviations:

CE: Circular Economy

CRE: Circular Readiness Exploration
ECR: Enabling Circular Revenues

Events:

Kick off meeting: 05 October
Midterm evaluation: 08 December
Green light meeting: 05 February
Presentation & Graduation: 09 March

Dear Board of Examiners,

The combination of themes for my previous graduation thesis (Title: The role of XR in the Circular Design process of a
MRI scanner at Philips [Handed in on 02/09/2020 at SDE-secretariat]) did not acquire the needed support from Philips
and surrounding business units in practice which resulted in a huge lack of available information to successfully
complete my thesis. For this reason, | decided with Conny Bakker, Doris Aschenbrenner and Philips to rewrite my brief
and leave Augmented Reality out of the scope which would mean that Doris would no longer acts as my mentor. As a
result, | had to rewrite my project internally with Philips and find a new mentor to restart the graduation process. With
this new assignment | expect to deliver a successful graduation project without any delay!
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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:

Eco design and design for a CE has always sparked my interest during my studies and working experiences.
Nevertheless, it was difficult to obtain practical experience in these companies. Therefore | would like to use the
knowledge that | have obtained in recent years about eco design and combine this with the expertise of this team to
start closing the loops for future products at Philips

Competences:

- Analytical thinker

- Team player

- Hands-on/ practical (factory and prototype experience)

- Experience in 3D model software (SolidWorks)

- Experience in fast pace conceptual thinking --> transforming words into images (Procreate/ lllustrator)

Personal ambitions:

1. Obtain in depth knowledge of a circular design within a large healthcare company like Philips

2.Broaden my knowledge of the 'smart industry' at Philips and analyze the current challenges they face for the coming
years

3. Learn about CE business & revenue models to make circular redesigns profitable in the long term

Project ambitions:
- Finish my masters Cum Laude (GP grade 9.0)

Risks & management:

My ambitions are quite high beside the fact that | am really driven. | am convinced that | am able to achieve my
ambitions, however there are a few risks which | know upfront that have been a problem in the past.

1. Clear communication with all stakeholders --> management: create a platform where everybody is informed

2. Keep a clear overview and the final goals in mind --> | am a 'deep diver' and therefore could lose myself in the details

Uncertainties:
- Not being able to visit Eindhoven/ Philips as much as | would have liked to -> Arrange with Elise (Philips mentor)
- Being stuck in my room due to the limitations of the corona virus -> Found a flex room in The Hague

FINAL COMMENTS

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