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STUDENT DATA & MASTER PROGRAMME
Save this form according the format “IDE Master Graduation Project Brief_familyname_firstname_studentnumber_dd-mm-yyyy”.  
Complete all blue parts of the form and include the approved Project Brief in your Graduation Report as Appendix 1 !

** chair dept. / section:

** mentor dept. / section:

Chair should request the IDE 
Board of Examiners for approval 
of a non-IDE mentor, including a 
motivation letter and c.v..!

!

SUPERVISORY TEAM  **
Fill in the required data for the supervisory team members. Please check the instructions on the right !

Ensure a heterogeneous team. 
In case you wish to include two 
team members from the same 
section, please explain why.

2nd mentor Second mentor only 
applies in case the 
assignment is hosted by 
an external organisation.

!

city:

organisation:

family name

student number

street & no.

phone

email

IDE master(s):

2nd non-IDE master:

individual programme: (give date of approval)

honours programme:

specialisation / annotation:

IPD DfI SPD

!

zipcode & city

initials given name

country:

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.

- -

comments  
(optional)

country

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT 
Download again and reopen in case you tried other software, such as Preview (Mac) or a webbrowser.

!

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

NO
List of electives obtained before the third  
semester without approval of the BoE

missing 1st year master courses are:

YES all 1st year master courses passedMaster electives no. of EC accumulated in total:
Of which, taking the conditional requirements 

into account, can be part of the exam programme

EC

EC

• Does the project fit within the (MSc)-programme of 
the student (taking into account, if described, the 
activities done next to the obligatory MSc specific 
courses)? 

• Is the level of the project challenging enough for a 
MSc IDE graduating student? 

• Is 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 ?

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.

comments

Content: APPROVED NOT APPROVED

Procedure: APPROVED NOT APPROVED

- -

name date signature- -

name date signature- -
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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. 

project title

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

start date - - end date- -

Ward Groutars
Markering
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introduction (continued): space for images

image / figure 2:

image / figure 1:
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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.
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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. Illustrate 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. 

start date - - end date- -
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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.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 
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	Project Title: Designing with calcifying bacteria
	Project start date dd: 15
	Project start date mm: 09
	Project start date yyyy: 2019
	Project end date dd: 20
	Project end date mm: 03
	Project end date yyyy: 2020
	Project Introduction: Within the field of design, there is a growing interest in the use of living organisms. Such organisms can for example be used to grow novel and often biodegradable materials. Another interesting possibility is the addition of living organisms to the functionality of our materials, creating a new class of smart materials, enriched with living functions.
Image 1 on the next page shows a number of such materials, all made in collaboration with the tiniest, most simple yet most abundant form of life on this planet, Bacteria.

One of these innovations is Living Concrete, developed at the TU Delft [Jonkers, 2011]. Living bacteria are mixed into the concrete mixture, granting it self healing abilities. Here the bacteria cause the formation of calcite, a mineral that fills up the smaller cracks occurring in the material. This natural phenomenon, called Microbial Induced Calcite Precipitation (MICP) shows a lot of potential for developing new products and materials, and will be a central theme in this graduation project.

The student will explore this MICP process in close collaboration with the Bionanoscience department, Applied Science faculty of the TU Delft. At this department, Professor Aubin-Tam and her group are developing new composites involving microbial calcite. This includes a nacre inspired biocomposite, formed by alternating microbial calcite and microbial PLGA layers, exhibiting promising mechanical properties [Spiesz, 2019]. 

Building on such biotechnological innovations, the student will adopt a Material Driven Design (MDD, see image 2) method in order to explore the potentials of microbial calcite [Karana 2015]. The starting point of the design process will be this novel material, to be developed with an emphasis on its unique characteristics. Here the goal is to explore these characteristics and the user-experience that they bring about. Insights into both the technical and experiential character of the material will then be used to formulate and develop new potentials of the material.
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	Project introduction image 1: 
	image figure 1: Various design that incorporate bacteria into the production and use of a product
	Project introduction image 2: 
	image figure 2: A shematic overview of the Material Driven Design proces [Karana 2015]
	Project Problem: In general, we can identify a growing need for alternative and cleaner ways of producing our materials and products. In this light, microbially produced calcite shows promise in replacing and complementing often harmful materials that are in use today [Anbu 2016]. 

More specific to this graduation assignment, we will look at this promising new material that is being developed at the Bionanoscience department [Spiesz 2019]. This innovation takes place the materials science domain, with the resulting literature focussing mainly on its mechanical attributes. The resulting potentials for designers and the inherent user experience are outside of the scope of this literature and often remain unexplored. Here it is believed that knowledge about such an user experience can in turn lead to the discovery of new potentials for the material and is therefore worth investigating. 

Additionally, designers have few methods or protocols to rely on when working with a bacterially produced material. In order to adopt such novel materials and accelerate their development, it is deemed neccessary to gain and document experience inside a lab environment. This graduation will therefore, aim to bridge the gap between the laboratory and the design studio, this in order to discover an alternative way of working for designers and identify new fields of application for a promising new material. 
	Project Assignment in 3: Familiarize with the organism, process and resulting material through a hands on approach. Characterize the material on both the technical and experiential level and formulate a Material Experience Vision consequentially. Realise a concept that invokes this envisioned experience and reflects the material its potential for further development. 
	Project Assignment Elaboration: This assignment is drafted according to the Material Driven Design method (shown in image 2) [Karana 2015]. The first step will be to familiarise with the Sporosarcina Pasteurii bacteria, the process of microbial induced calcite precipitation and the material resulting from this living process. This will be done by tinkering, the creation and evaluation of physical samples of the material. Through this process the designer will learn about the possibilities and constraints inherent to the material, allowing for a more thorough understanding of it. 

The designer will then characterize the material on both the experiential and the technical level. This entails user testing to see how people experience the material and mechanical testing to see how it performs.  Based on this, the designer will formulate a Material Experience Vision which will express a unique characteristic and potential of the material. This envisioned material experience will be validated by performing user studies, formulating experiential patterns. 

Finally, the designer will develop and test a material concept. This concept aims to invoke the envisioned material experience and will reflect a potential, unique to the novel material. The concept will thereby serve as a basis for defining future areas for development of bacterially grown calcite. 
	Project start date dd COPY: 15
	Project start date mm COPY: 9
	Project start date yyyy COPY: 2019
	Project end date dd COPY: 20
	Project end date mm COPY: 3
	Project end date yyyy COPY: 2020
	Planning Gantt: 
	Planning Elaboration: Note that 4 extra weeks have been planned in to account for roughly 1 day per week being spent on either working as a student assistant for the PEM course or my side job as a carpenter.
	Project Motivation: I have always been fascinated with the living world. This fascination entails the morphogenesis behind nature, how the actual shape of plants, animals and fungi comes to be. To me everything that grows seems to come to a naturally balanced shape. A truly optimised shape, optimised through endless repetition -evolution- and its beauty only matched by its efficiency.

To me, biology is a pool of knowledge and inspiration. I believe that we can approach a new level of sophistication in our creations, not only by mimicking nature but also by designing with nature and even designing nature itself. In this sense, a symbiosis between technology and biology is what I want to focus on in my graduation and future career. 

In this graduation project, I see a valuable opportunity to collaborate with a living organism, get to know it and find out how it can provide us with a new way of production. Here I wish to deepen my knowledge of biology and complement it with my prototyping and formgiving skills. 

In an overall sense, I wish to expand my ability to navigate multiple fields, in this project that entails; communicating with scientists, being able to creatively unlock new potentials of the growing process and gaining an understanding of how people perceive such living materials. 
	Project Final Comments: References:
- Anbu P. et al (2016) Formations of calcium carbonate minerals by bacteria and its multiple applications.
- Karana E. et al (2015) Material Driven Design (MDD): A Method to Design for Material Experiences
- Spiesz E.M. et al (2019) Bacterially Produced, Nacre-Inspired Composite Materials


