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B Stakeholder analysis



Full stakeholder map:
Actively Engaged Stakeholders:

Anesthetic Nurses:

e Role: Anesthetic nurses play a crucial role in medication administration and waste
management in the OR. They handle medication preparation, ensure accurate
dosing, and minimize waste.

e Opportunity: acticily participation in waste reduction initiatives and communication
with other stakeholders

Anesthesiologists:

e Role: Anesthesiologists are responsible for overseeing anesthesia delivery during surgical
procedures. They make critical decisions regarding medication choices and dosage.

e Opportunity: collobartion with other anesthetic nurses to optimize medication usage,
prescribe appropriate doses, and ensure safe and efficient anesthesia practices

National Network "The Green OR":

e Role: The Green OR is a national network or initiative focused on promoting sustainable
practices and waste reduction in operating rooms across the country.

e opportunity: sharing knowledge and examples of medicine waste minimizing strategies

1.5 OR Logistic Employees:

e Role: OR logistic employees are responsible for managing the supply chain, including
inventory control, storage, and distribution of medications in the OR.

e Opporunity: OR logistic employees could actively participate in waste reduction efforts by
implementing efficient inventory management systems, optimizing medication storage
practices, and minimizing overstocking.

Keep Satisfied

Hospital LUMC:

e Role: LUMC (Leiden University Medical Center) is a specific hospital, representing
the broader category of hospitals in this context. LUMC and other hospitals aim to
ensure patient safety, cost-effectiveness, and compliance with waste reduction

regulations.

Hospital Management:

e Role: Hospital management oversees the overall functioning and performance of the
hospital, including OR operations.

e Opportunity: Hospital management supports waste reduction initiatives, provides resources
for implementing sustainable practices, and monitors compliance with waste management

guidelines.

Hospital Pharmacy:



Role: The hospital pharmacy is responsible for medication procurement, storage, and
dispensing within the hospital.

Opportunity: The hospital pharmacy collaborates with OR stakeholders to optimize
medication supply, facilitate proper storage and expiry management, and ensure accurate
dispensing practices.

Surgeons:

Role: Surgeons are key stakeholders in the OR who rely on appropriate medication usage
and availability for successful surgical outcomes.

Opportunity: Surgeons provide insights into medication requirements, collaborate with
anaesthetic nurses and anaesthesiologists to optimize medication usage, and support waste
reduction initiatives.

Government:

Role: Government bodies, such as health departments and regulatory agencies, establish
regulations and guidelines related to waste management and sustainability in healthcare.

Opportunity: The government could set expectations for waste reduction and compliance,
promotes sustainable healthcare practices, and monitors adherence to waste management

regulations.

Monitor

Patients:

e Role: Patients are the recipients of healthcare services and have a vested interest in
the safe and efficient use of medications in the OR.

e Opportunity: Patients could indirectly monitor medication waste through their
experience, providing feedback on medication administration, and raising concerns
about potential medication errors.

Pharmaceutical Companies:

Role: Pharmaceutical companies are involved in the production, distribution, and marketing
of medications used in the OR.

Opportunity: Pharmaceutical companies could monitor medication usage and waste to
develop strategies for waste reduction, and explore opportunities for product improvement.
They could also be transparent about which medications are most environmental friendly.

Operating Room Staff:

Role: Operating room staff, including scrub technicians and circulating nurses, support the
surgical team during procedures and are responsible for managing the OR environment.

Opportunity: Operating room staff assist in monitoring medication usage, identifying
instances of waste, and implementing waste reduction protocols in collaboration with other
stakeholders.

Keep Informed Stakeholders:



Research Organizations:

e Role: Research organizations conduct studies and provide evidence-based insights
into medication waste management and waste reduction strategies.

e Opportunity: Research organizations can disseminate research findings, best
practices, and guidelines to stakeholders involved in medication waste
management, keeping them informed about the latest developments in the field.

Dutch Hospitals:

e Role: Dutch hospitals collectively represent a group of healthcare facilities that aim to
improve patient care and reduce waste.

e Opportunity: Dutch hospitals share experiences, case studies, and lessons learned in
medication waste management, contributing to knowledge exchange and best practice
implementation.

Green Team OR:

e Role: The Green Team OR refers to internal sustainability teams or committees within
healthcare facilities that focus on environmental initiatives, including waste reduction.

e Oppoortunityt: The Green Team OR keeps stakeholders informed about sustainability
practices, waste reduction strategies, and provides support in implementing
environmentally friendly approaches in the OR.



C Measurement form



Observatie OK medicijn afval week 20-24 mrt 2023 Duur: OKnr: [
Datum: Tijd begin: were ] s
Soort operatie Tijd eind: Excel: []

" Over in [ml] ~ Overin[ml]

Over in [ml] Over in [ml]

® Fypnotca } propoiol 10 mi ~ propotol perfusor 10mg/mi _ rmucacola= 50 esketamine 3 mg/mi 10 mi (> 10 kg!
propotol 20 mi etomidast [ thopentng I eskeramine § mg/mi 20 mi {>10 kg!
| |
proockal 30 mi midasslam 5 ml | esketarune 1 mgm 0 ml (<105} |
I s —_— | S5 = MO SRPNRES——- TS. . s —— =
!
2 Dpaten sufentand 10 m! 3 meg/mi i sfant. ~erfusor 20 ml Smeg/m atemtan! fentanyd 5 meg/m! (<10 kg)
|
sufentand 50 mi 1 meg/mi | sufarand polus 2ml Smegiml | mofne fentamyt 25 meg/mi | 10-20 kg)
|
sufertand 30 m! § meg/mi 4 remlentand _ methazion fertanyl 50 meg/mi (> 20 kg)
S Relasarns rocuronsum S mi , uronum 10mg/mi bolus 2.5 mi (10-20eg) | suamethonum |
|
racuronum 20 mi | &irscurium 5 mi | AU
rocuronmum 10mg/mi bolus Tmid (< 10y atracunium 20 ml ﬁ _
| |
= |
¢ Crnulave bolus ephednne i atropine | femylefrne 50 meg/mi (220 kg) _
adreriabine 10 meg/mi (100 mf) tenytefrine 10 meg/mi (<20 kg |
- |
& Carculatee conting noradrenaline 1 mg/30 m! (<10 kg) dobutamne 125 mgS0 m! (10-20 kg) dopemene 200 mg S mi rulnnon 200 meg/mi S0 mi (10 mg in 50 mi)
raoradrenaline 2 mg/30 mi dobutamine 250 mg/30 m! adrecalne 1 mg 30 m milinon 400 meg/mi (20 mg in 50 mi)
roradrenaling 10 mg/S0 m! dobutamine 500 mg 30 ml adrenaine 2 mg/S0 m fenylefrine 53 ml
dobutamne 625 mg/30 m! (<10 ka) dopamine 40 mg/50 ml | adrenabne 10 ma/30 mi
© Ovenge medicate paraceramol cefazohire 2 gram _ orytocme 10 1E/50 mi calcam 2mi
delofenac vanexamnezuur 20 ml | agytocine 5 I magnesum 10 ml
dexamethason 4 mg tranaxaminezvur 50 ml _ Fegammadax magnesaam 20 m!
e tranexaminezuur 100mg’mi bolus 1m! |« 10kcg) k hepanne (S0 [E/mb) S m metamizol
ordansetron traneamnezuur 100mg /'ml bolus Sm! (10 -20 k3 hepanne (5000 IE/ml 1 ml (<13 k)
relazcline Dydrococtison hepanne (5000 fesmi) 2 mi (10-20 kg)
cefazoiine 1 gram T.:: T_.-: nsuline 3__ —_.D__ calcum 1Q mi
2 Regrona'e Anesthese medicale hdocaine 1% ropacame 0375% rophvacaine 1% 20 m! prilocaine 1%
docame 2% ropevacaine 0.5% bupivacare prlocane 2%
oA 2% ropiacane 075% bupvacaine heavy fentanyt 20 meg sping Bridion? []
9 Ovenge medicatie
© Oveng halL 09% 50ml Gluc/Ringers 30 ml Rungeractast 30 ml
NeCL 0 9% 20 ml Gluc/Ringers 20 mi Ringerlactast 20 mt Waarom is het over?
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DESIGN
FOR QLI

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.

o 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.

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! @
family name van Amelsfort 6319 Your master programme (only select the options that apply to you):
initials  N.M.HA  given name Noor IDE master(s): () IPD ) Ok Dfl ) () spp)

student number 4555279 2" non-IDE master:
street & no. individual programme: - - (give date of approval)
zipcode & city honours programme: ( ) Honours Programme Master )
country specialisation / annotation: ( ) Medisign )
phone ( ) Tech. in Sustainable Design )
email ( ) Entrepeneurship )

SUPERVISORY TEAM **

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

Chair should request the IDE

** chair Jan-Carel Diehl dept. / section: SDE-DfS Board of Examiners fqr approval
of a non-IDE mentor, including a
** mentor _Sonja Paus-Buzink dept. / section: HCD-AED motivation letter and c.v..

e

2" mentor  Dinemarie Kweekel Second mentor only
applies in case the

assignment is hosted by

organisation: LUMC

city: Leiden country:  Netherlands an external organisation.
comments @ Ensure a heterogeneous team.
(optional) In case you wish to include two

! team members from the same
! section, please explain why.

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 1 of 7
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Procedural Checks - IDE Master Graduation

APPROVAL PROJECT BRIEF
To be filled in by the chair of the supervisory team.

Digitally

= signed by
Jan Jan-Carel
Diehl
Careloa..
. 2023.03.06
chair Jan-Carel Diehl date 06 - 03 - 2023 signature D|_eh| 12:58:56

FUTUU

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: _54 EC e all 1* year master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme  _30 EC missing 15! year master courses are:

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

H Digitaal
RO bl n ondertekend
door Robin den

d en Braber

Datum:

name _Robin den Braber date 10 - 03 - 2023 signature B[aberzo:zs.:os.ml ‘

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 l) NOT APPROVED )

the student (taking into account, if described, the
activities done next to the obligatory MSc specific ) APPROVED r) NOT APPROVED )
courses)?

e |sthe level of the project challenging enough for a
MSc IDE graduating student?

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

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

comments
Digitally signed
NET B
C | Diehl
Date:
are 282%.03.01
i - - ; : 16:22:12
name _Monigue von Morgen date 21 03 2023 signature _D_|_e_h! T
IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 2 of 7

Initials & Name N.M.H.A van Amelsfort 6319 Student number 4555279

Title of Project  Reducing medicine waste in the OR




5
TUDelft
Personal Project Brief - IDE Master Graduation

Reducing medicine waste in the OR 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 07 - 02 - 2023 02 - 07 - 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

Every year, at least 100 million Euros worth of medication that is reinforced in primary care is thrown away; figures on
drug waste in hospitals are still hardly available. In addition to incurring unnecessary costs, throwing away

unused medication also has a huge impact on the environment. The Netherlands' healthcare industry is accountable
for roughly 8% of the nation's yearly greenhouse gas emissions (Steenmeijer et al,, 2022). This has an estimated 18%
share in drug production, distribution, and consumption (Gupta Strategists, 2019). The contribution of chemical
products, including pharmaceuticals in particular, is responsible for 41.2% of healthcare CO2 emissions, out of all the
goods and services that are acquired in the industry (RIVM, 2022). The environmental impact is not limited not just
greenhouse gas emissions. Most of the consumption of raw materials and clean water within healthcare is also
attributable to this category (79.7% and 63.2%, respectively) (RIVM, 2022). Also, at least 190,000 kg of drug residues
enter surface and groundwater (RIVM, 2020).

Making healthcare more sustainable will become an increasingly important theme in practice, policy-making, training
and science (Alhamad et al,, 2017). The LUMC therefore aims to minimize the amount of medicines in hospital waste
and wastewater. At LUMC, there is no clear data on how much medications are discarded. There is a need for practical
guidelines on how to reduce medicine waste at the OR that can be implemented, not only in the LUMC, but in other
hospitals as well. The assignment is initiated by the Medical Delta foundation in collaboration with Dinemarie Kweekel,
hospital pharmacist at LUMC. This assignment is in line with the vision of the "De Groene OK", where Dinemarie is one
of the members of the "anesthesia vapors and drug residues" working group. "De Groene OK" is a national network
that accelerates sustainability of care processes in ORs in the Netherlands.

All stakeholders regarding this project are shown in figure 1. The main stakeholders are the LUMC healthcare providers,
the hospital pharmacy and the hospital it self. Opportunities that | am currently aware of are for example the Green
Deal. Many hospitals have committed to making processes and practices more sustainable by signing the Green Deal
2.0 'Sustainable care for a healthy future'. The Ministry of Health has recently released the renewed Green Deal 3.0
'Sustainable Care," which includes agreements on reducing the ecological footprint of healthcare (Greendeals, 2018).
Besides sustainability, reducing medicine waste could also result to saving costs for the LUMC. Limitations could be the
lack of proper regulations and guidelines for medication return and disposal. Further more there could be resistance
from the hospital staff to change their practices and procedures.

SOURCES:

1. Steenmeijer MA, Rodrigues JFD, Zijp MC, Waaijers-van der Loop SL. The Environmental footprint of the Dutch
healthcare sector: beyond climate impact. 18 mei 2022 (epub) doi:10.2139/s5rn.4081076.

2. Een stuur voor de transitie naar duurzame gezondheidszorg: kwantificering van de CO2 uitstoot en maatregelen
voor verduurzaming. Amsterdam: Gupta Strategists; 2019.

3. Het effect van de Nederlandse zorg op het milieu. Bilthoven: RIVM; 2022.

4. Medicijnresten en waterkwaliteit: een update. Bilthoven: RIVM; 2020.

5. Green Deal 'Duurzame zorg voor gezonde toekomst’. 2018
www.greendeals.nl/green-deals/duurzame-zorg-voor-gezondetoekomst.

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 3 of 7
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Healthcare
providers (nurses,
doctors)

Pharmacists

Hospital

Goverment and
regulators

Patients

companies

organizations (like
TU Delft)

The enviroment

i
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Interest

Role

+ Reducing waste

+ Improvining patient
outcomes

- avoiding potential
liability

+ Ensuring that

- Reducing waste
+ Efficiency

- Provide valuable
expertise in areas

ordered and such as medication
i torage and
3 inventory
+ Ensuring that unused management
or expired + Help to ensure that
medications are the right

properly disposed of.

medications are
available when
needed.

+ Controlling costs

+ Improving efficiency

+ Maintaining a positive
reputation

- Creating and
implementing policies
and procedures to
reduce medicine waste,

A
resources and
infrastructure to support
these efforts.

- Promoting public
health & safety

+ Reducing
healthcare costs

« Ensuring that
healthcare
organizations
comply with
regulations towards
drug disposal.

« Creating and
enforcing
regulations and
quidelines for
medication return
and disposal

« Provide funding and
other support for
waste reduction
initiatives.

« Creating awareness

- Receiving safe,
effective and
efficient medical

care with minimal

waste and risk.

- Ensuring that any

- Reducing drug
‘waste

+ Promoting
resposnible use of
their products

- Developing more

medications they

bring home from the

hospital are

disposed of.

I
options, which can
help to reduce
waste and patient
safety.
+ Extend expiration
date

packaging (or
adjsuting packaging
properly stored and sizes) and labelling

+ Knowledge
+ Positive reputation

Conducting research on
best practices for
reducing medicine
waste in the OR and in
evaluating effectiveness
of differnt solutions.

Getting less waste
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Medicine waste

Medicine waste in pharmaceutical chain
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Personal Project Brief - IDE Master Graduation

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.

The use of medication in both healthcare and society at large is crucial for the treatment and prevention of illnesses
and symptoms. Any drug that is unused along the full pharmaceutical supply and use chain is referred to as medicine
waste (see figure 2). When this garbage is dumped into the environment, it can have significant negative effects on the
environment and the economy due to the financial loss. The reduction of pharmaceutical waste may have a major
impact on healthcare costs, the efficient use of healthcare resources, and the limitation of medication waste-related
environmental damage.

The scope of the project will be the pharmaceutical care chain(see figure 2). So the first part of the pharmaceutical
supply chain will be excluded from the scope to fit the project within the 100 days. The project will be limited to
medicine waste in the ORs of the LUMC.

Medicine waste includes:

- the excessive or unnecessary use of medicines

- unused medicines that are returned tot the pharmacy
- expired medicines

- remaining medicines that are disposed

I am going to examine every pharmacological waste at the OR, with the exception of anaesthetic damps. This is due to
the fact that the "Groene OK" already provides information and recommendations on anaesthesia damps but lacks it
on other medicine waste.

Research part 1: measuring the medicine waste at the OR
- Measuring the quantity of medicine waste
- Define environmental and financial impact

Research part 2: find the causes of medicine waste
- Observing at the operating rooms
- Interviewing OR and pharmacy staff

Analyse phase:
- Clustering insights
- Finding environmental hotspots and design opportunities

Design phase:

- Developing practical guidelines

- Translating one of the guidelines into a design with a lo-fi prototype

- Making visualization of Medicine Waste in the OR to summarize and communicate findings of the project
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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 7 -2 - 2023 2 - 7 - 2023 end date

L Introduction

2.1Part 1: identify
the quantity of Literature study: how to measure.
medicine waste 1. medicine waste.
Visiting the OR and getting used to.
2 hospital

Interview Tjongerschans hospital: how
3 did they measure medicine waste

Making plan to measure medicine
4 waste & communicate with LUMC

‘Excecuting plan and measuring

6 environmental means.

4222 Feb Lecture + visit Sophia
Kinderziekenhuis: the reality of hospital
2.2 Part 2: identify
the causes of
‘medicine spillage &

1 Vising

2 Visting waste disposal

3 surve

4 L1 Interviews hospital staff
#3.8 Mar: Lecture + Vst LUMC: sources
of ecologoical impact in the hospital
Looking into OR after surgery to see

5 waste

6 Compare this to other OR's
Making timeline of medicine flow
hospial o find pain points (co-creation

7 session?)
1#4.22 Mar:Lecture +visit RdGG -
Design and techiniques o reduce
environmentalimpact

3 Anaiysis T Analysing the data

#5 5 Apr Sitevsit Solutons, design and

recyeling
#6 19 apr Round Table
2 Clustering insights
3 Making ideal future timeline
4 Answering research questions.
Translating insights -> design
5 opportunities

1 deate & brainstorm
173 May Workshop System Thinking
Co-creation session based on ideal

2 timeline.

3 Develop guidelines. =]
1817 May Lecture Awareness and
behaviour: creativity in rasing
awareness
4 Choose 1 idea to make into a concept
#9.31 May Lecture: implementing changes

5 Protype & test

Evaluation
‘& Reflection 1 Evaluate prototype
#10 14 Jun Pressure cooker
2 Fnish report
Makesummary of indings
3 recommendiations
4 Future steps
#1128 Jun Prepare for final presentations
1125 1 Fina resentaions

Final presentation TU [Foatpres

|
|
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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.

I think this thesis project is a really cool opportunity to get a look inside the LUMC and see what it is like there. | am not
very familiar with hospitals, but | always found it interesting. | will be observing in the OR which | think will be a special
opportunity. The project is part of the Sustainable Hospitals Lab of Medical Delta. Several students from different
studies are participating in this project, each with a different subject. | think we can learn a lot from each other during
this project. There are also workshops and lectures on the theme of sustainable hospitals, which | think will be a good
addition to my graduation project. This network is likely going to bring me in contact with a lot of experts in the field,
and | think this will be very valuable for my project and possible future career.

My personal motivation for choosing this specific topic of the lab is that their is not much known about the topic. A lot
of attention is given to waste reduction/recycling of disposables, and the use of volatile anaesthetics, but much less is
known about the medicine waste. | am excited to discover and gain more in depth knowledge on this topic!

This project is a perfect opportunity to work closely with the stakeholders and involve them in the project. This is
something | have not done that much in past projects so | want to experience and learn more about this.

One of the skills I want to improve are my communication skills. This includes presentations, as well as communication
with various stakeholders and visual communication. | want to work on my digital drawing skills to clearly
communicate the findings of my research.

FINAL COMMENTS

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

IDE TU Delft - E&SA Department /// Graduation project brief & study overview /// 2018-01 v30 Page 7 of 7
Initials & Name N.M.H.A van Amelsfort 6319 Student number 4555279

Title of Project  Reducing medicine waste in the OR




