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This master thesis investigates how Region 

Hovedstaden can transition from disposable suture 

kits to reusable alternatives as part of its ambition to 

meet the organization’s 2030 sustainability goal and 

advance sustainable healthcare practices. The study 

is conducted as a case study, focusing on the 

Emergency Department Bispebjerg and examines 

the operational and logistical, challenges of 

replacing disposable suture kits with reusable suture 

kits. It answers the following research questions:  

How can Region Hovedstaden phase out the use of 

disposable suture kits to reuseable alternatives to 

meet their 2030 sustainability goal and to support 

sustainable healthcare? 

Through a mapping of the life cycle of disposable 

suture kits, the thesis identifies environmental 

hotspot through the life cycle and analyses the cost 

of reusable suture kits. It also identifies the main 

barriers and opportunities that influence the 

feasibility of implementation, including knowledge 

gaps, logistical and behavioral practices. The 

analysis explores the potential costs and benefits 

associated with reusable suture kits, assessing both 

economic and environmental dimensions. Together, 

these insights contribute to understanding how 

Region Hovedstaden can effectively phase out 

disposable suture kits and support a broader 

transition toward sustainable healthcare. 
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Introduction  

Region Hovedstaden has committed to reducing its carbon footprint by 50% by 2030 to mitigate the 

environmental impacts and to transition toward more sustainable healthcare. A substantial share of 

the region’s environmental impact stems from procurement and the extensive use of disposable 

medical products, which contribute both to greenhouse gas emissions and to the generation of large 

waste volumes. The region currently produces approximately 1.5 tonnes of waste per hour, 

underscoring the scale of the challenge and the need for systemic change. At the same time, healthcare 

professionals operate under strict time constraints, and patient safety remains the highest priority. As 

a result, sustainability initiatives are often deprioritized in daily clinical workflows, despite growing 

recognition of their importance. 

Within this context, the transition from disposable suture kits to reusable suture kits represents a 

promising opportunity to reduce environmental impacts, lower waste volumes, and support the 

region’s broader sustainability ambitions.  

This master’s thesis investigates how Region Hovedstaden can substitute disposable suture kits with 

reusable alternatives as a feasible pathway toward achieving its 2030 sustainability goal. The study 

is conducted as a case study focusing on the Emergency Department at Bispebjerg Hospital, and the 

project investigates future collaboration between the Emergency Department and the Central Sterile 

Service. The thesis is conducted as a part of an ongoing pilot initiative by Section for Green and 

Innovative Procurement. 

The thesis examines the operational and logistical challenges associated with the transition, including 

workflow adjustments, resource requirements, and coordination across departments. In addition, the 

thesis explores the main challenges, barriers, and knowledge gaps that influence the feasibility of 

transitioning to reusable suture kits. To frame this investigation, the thesis applies the principles of 

the circular economy as a conceptual framework for understanding how the Danish healthcare can 

shift from linear to circular material flows and contribute to sustainable healthcare.  
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1. Global healthcare sector  

The healthcare sector accounts for 4-6% of the carbon footprint globally and contributes to climate 

change, through its activities (Lenzen et al., 2020) and 60-80% of the sectors carbon footprint stems 

from supply chains, pharmaceuticals, medical devices, food and waste (Health Care Without Harm, 

2026). The healthcare sector is both victim and contributor to climate change, as the sector is 

responsible for large greenhouse gases (GHG) emissions while it also provides needed services and 

care to people harmed by extreme weather events and other climate related hazards (World Health 

Organization, 2025).  Climate change poses a threat to human health through extreme weather events, 

poor air quality, food, and water scarcity, with vulnerable populations facing the greatest risks as they 

are least able to adapt, thereby worsening health inequalities (Rizan et al., 2022). Furthermore, the 

sector is vulnerable to climate change and environmental pressures, such as extreme weather events, 

and at the same time has a negative impact on the environment e.g. air pollution and water resources 

and consequently on public health (World Health Organization, 2025).  

Global health needs are expected to rise over the years to come (Health Care Without Harm, 2026), 

moreover, the global use of medicines has increased significantly due to advances in healthcare, 

population growth, and medical technology (Sapkota & Pariatamby, 2023).  Patient safety and 

treatment have always been, and continue to be the main priority, while affordability has been a 

primary focus of governing  (Demarré et al., 2025). However, this approach is now evolving, and as 

these demands grow, the sector faces the challenges of reducing its environmental footprint while 

remaining capable of protecting population health in the years to come (Health Care Without Harm, 

2026; Lenzen et al., 2020). To mitigate these challenges, the European healthcare must therefore 

accelerate toward circular systems, to reduce environmental and health impacts, and to strengthen its 

resilience of supply chains (Health Care Without Harm, 2026).  

In EU, the circular economy (CE) was adopted in 2015 through the action plan ‘Closing the loop’, 

which guides the transition toward circularity (European Commission, 2015). CE seeks to decouple 

from economic activity and from depletion of raw materials and reduce GHG emissions by keeping 

products and materials in use for as long as possible (Ghisellini et al., 2016). Within this transition, 

the EU waste hierarchy represents a key framework for waste management, guiding the prioritization 

of prevention and reuse by keeping products, and materials in use for as long as possible, thereby 

reducing waste generation, see figure 1 (the European Commission, n.d.). 
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Figure 1: The waste hierarchy EU. The figure shows order of prioritization to achieve circularity. (the European Commission, n.d.) 

Figure 1 illustrate the waste hierarchy and prioritization of strategy, and serves as a tool of measuring 

and preventing waste, by rethinking product design and extending its lifetime (the European 

Commission, n.d.). The EU action plan seeks to strengthen the EU’s resilience to resource scarcity 

by lowering dependence on virgin resources and promoting more efficient production and 

consumption patterns. These measures contribute directly to climate change mitigation by reducing 

energy use and preventing environmental degradation associated with overextraction, thereby 

protecting biodiversity and reducing soil, air, and water pollution (European Commission, 2015). The 

circular systems that are shaped by these policies are designed on the principles of prevention and 

reuse, unless other clinical and environmental benefits can be practiced. The strategy reduces the 

dependency on single-use plastic items and supports the phase out of hazardous chemicals. By 

minimizing waste and GHG emissions circular practices can contribute to cost savings and 

demonstrate clinical care and environmental responsibility (Health Care Without Harm, 2026). While 

the sector transitions, at the same time the industry must design and manufacture products for reuse 

and durability, to minimize overall consumption (Bhutta, 2021). A shift toward sustainable healthcare 

can thus be achieved by reducing the carbon footprint and decarbonizing the sector through various  

circular strategies including procurement of medicines, requirements through supply chains, reducing 

energy use, substitution of high-impact pharmaceuticals, and reduction of medication use (Schlünsen 

et al., 2025). 
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1.2 The Danish healthcare sector  

In Denmark the healthcare sector accounts for a total of 6% of the national carbon footprint (Danske 

Regioner, 2026; Karliner et al., 2019) and the majority of the climate footprint occurs outside the 

country’s borders in the form  of procurement of products used in the Danish hospitals, including 

medicine, medical equipment and textiles along with the emissions associated with the production 

and transportation (Danske Regioner, 2023). The Danish healthcare sector accounts for 

approximately 3 million patients, procurement and consumption of 150.000 different products, 

operations of buildings as well as transportation of patients and samples (Danske Regioner, 2026). 

Furthermore, more Danes are expected to need treatment, and particularly specialized. This projection 

is expected to continue and the activities from the healthcare sector are expected to increase over the 

years to come (Danske Regioner, 2023).  

In 2023, The Danish Regions (Danske Regioner) adopted a joint strategy for all hospitals across all 

regions and hospitals in Denmark with the goal of reducing CO2 emissions by 50% by 2030, 

compared with the baseline year 2023, and achieving a climate neutral healthcare sector in 2050. The 

strategy focuses on three main areas: greener and responsible procurement, circular economy with 

less waste and more reuse, and transition of energy, buildings, and transport toward renewable energy 

and electrification. The strategy is supported by five initiatives: building climate competencies, a 

shared climate management model, regional lead areas for innovation, scaling of proven solutions, 

and building partnerships with authorities and companies. It aims to restructure the hospitals 

consumption patterns by changing workflows and initiatives such as replacing disposable medical 

devices with reusable devices, reducing waste across areas of medicine, reducing surgical supplies 

and food. Moreover, the strategy aims at strategies of prevention, a reduction of examinations, and 

avoiding treatments and procedures that do not benefit the patient or the climate (Danske Regioner, 

2023).   

Historically, the healthcare sector predominantly relied on reuseable equipment and instruments, but 

with the introduction of disposable products and plastic packaging, the sector has shifted toward a 

heavy reliance on single-use devices, a development observed both nationally (Central Enhed for 

Infektionshygiejne, 2022) and globally (Bhutta, 2021; Seville et al., 2026). However, with the 

increasing pressures from climate change, a tendency across regions is emerging, to reverse this 

trajectory by shifting away from disposable equipment and products toward reusable alternatives 

where clinically feasible, thus showing a commitment to climate neutrality (Danske Regioner, 2026).  
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As a part of implementing the national strategy, regions across the sector are changing their 

operational and logistical workflows. To address the challenges of procurement and supply chains 

regions are developing shared requirements for medical equipment and products, and working to 

reduce the use of disposable products, by implementing circular practices such as reducing 

consumption, reusing medical equipment, and finding other reusable alternatives (Danske Regioner, 

2026). 

Multiple regions are focusing on green initiatives, with Region Syddanmark strengthening their waste 

sorting, optimizing workflows to increase recycling rates and minimizing waste volumes. At the same 

time, regions are investing in energy-efficient buildings, focusing on energy efficiency, and 

transitioning toward electrification of transportation. In addition, regions such as Region Midtjylland 

and Region Syddanmark have both investigated ways to reduce their consumption, through projects 

aimed at transitioning from disposable to reuseable medical instruments (RMI). Region Midtjylland 

was first to initiate the project of phasing out disposable medical instruments (DMI), while Region 

Syddanmark projects build upon the foundations of Region Midtjylland’s project (Danske Regioner, 

2026). Together, these efforts illustrate how the regions strategically and operationally are advancing 

toward a greener healthcare sector (Danske Regioner, 2026).   

1.3 Region Hovedstaden 

Region Hovedstaden is Denmark’s largest healthcare system, comprising seven hospitals, and the 

region’s core responsibilities include diagnosing and treating illness and injury, prevention, research, 

and education, carried out in collaboration with municipalities, and other healthcare actors to ensure 

clinical quality and patient pathways (Region Hovedstaden, 2023). 

Region Hovedstaden has set a target of reducing its carbon footprint by 50% by 2030 (Region 

Hovedstaden, 2024) and to support this transition, the Region has initiated the Green 2030 program 

(Grøn2030-programmet). The program focuses on climate and environmental initiatives which 

coordinate cross-organizational collaboration to make hospitals more sustainable (Region 

Hovedstaden, 2022). Furthermore, from 1st of January 2027, Region Hovedstaden and Region 

Sjælland will merge to form the new Region East Denmark, thereby covering a larger geographical 

area, treating more patients and increasing the sustainability pressure on the new region (Region 

Hovedstaden, 2026).  
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In 2024 Region Hovedstaden accounted for 1.12 million tonnes CO2  (Appendix A, p.2), and produced 

an average of 1.5 tonnes of waste an hour ~ 13.000 tonnes per year (Region Hovedstaden, 2025), with 

a large proportion of the organization’s footprint stemming from procurement and consumption, see 

figure 1.  

 

Figure 2: Region Hovedstaden climate accounting 2024. The diagram shows the greenhouse gas emissions from each of the 

organization’s activities. (Appendix A, p. 2) 

As illustrated in figure 2, the three largest contributors to Region Hovedstaden climate accounting 

were respectively medical equipment 27%, medicine 22%, and procurement of goods and services 

16% (Appendix A, p. 2). Despite the environmental challenges and its sustainability goal, treatment 

and patients’ safety remain the core responsibilities. Moreover, as time is both a critical factor and a 

limited resource, advancing toward sustainable healthcare therefore becomes a complex task (Danske 

Regioner, 2023). As presented in chapter 1. Global healthcare sector, the circular approach is viewed 

as a feasible way for the organization to achieve its sustainability goals of reducing its carbon footprint 

by 50% in 2030.  

Region Hovedstaden is advancing this agenda through the implementation of green initiatives aimed 

at reducing environmental and climate impacts across the organization. A key element is the region’s 
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focus on consumption patterns, employee involvement, and the clinical practices performed in the 

department, as described in their internal guidelines called ‘The Green Handbook’.  

The handbook contains tested initiatives that can be implemented in clinical practice. In addition, it 

provides guidance on how departments can identify new opportunities for improvement, ensuring 

that sustainability efforts can continue to evolve. It is used as a tool for continuously adding and 

identifying new green initiatives, thereby supporting the ongoing transition toward greener clinical 

practices (Appendix A, p.2-6). The framework guiding the transition is the “green ladder,” which 

outlines strategies for reducing environmental impact. The ladder emphasizes three circular 

principles: use less, use longer, and use more environmentally friendly products, see figure 3.  

 

Figure 3: The Green Ladder Region Hovedstaden. The ladder represents the order of prioritization for new initiatives and the 

implementation of circular principles. Based on Region Hovedstaden (Appendix A, p. 4). 

Use less focuses on preventing consumption by prioritizing prevention rather than treatment, reducing 

the use of materials, and minimizing waste in clinical workflows. 

Using longer focuses on Region Hovedstaden current shift from disposable to reusable products. 

This includes extending product lifetimes through repair, maintenance, and refurbishment, and 

replacing single-use products with reusable alternatives wherever clinically feasible.   

Using environmentally friendly products is based on the adoption of materials and equipment with 

lower environmental footprints. 
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Together these principles shape procurement and consumption patterns, which are driven by clinical 

behaviors and practices. Moreover, prioritizing prevention over treatment is recognized as both 

preferable and more beneficial. Consequently, Region Hovedstaden places emphasis on reducing 

overall consumption, as this results in the greatest environmental and climate benefits (Appendix A, 

p.2-6).  

 

Figure 4: Example medical equipment and products that have the potential to be reduced in Regin Hovedstaden. Own picture. 

As shown in figure 4, various disposable equipment and products such as cups, trays, fluid containers, 

pill boxes and couch rolls, that are used across departments in Region Hovedstaden, with the common 

denominator that they have been identified as having the potential to be reduced, and in some 

departments, completely phased out (Appendix A, p.27-46). The selection of medical devices 

illustrates some of the green initiatives in the organization’s ongoing effort to implement 

sustainability into its everyday practice, and to advance toward a greener future.  

1.4 Case description 

Region Hovedstaden has under the department Section for Green and Innovative Procurement, 

initiated a project called ‘Sterile goods’ with the purpose of identifying disposable products with the 

potential to be phased out and replaced with reusable products. The aim is to phase out disposable 

medical instruments (DMI), where both economic and environmental benefits can be achieved 

without compromising patient safety, hygiene, or clinical quality as a part of transitioning toward 

sustainable healthcare. Further, the aim is to understand the challenges, barriers, and organizational 

changes required to phase out DMIs across the whole organization. Moreover, the initiative aims to 
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investigate future collaborations with the Central Sterile Service (CSS) to examine treatment 

practices, material durability, and sterilization processes. The project covers medical instruments and 

equipment that can be processed through CSS such as surgical instruments, procedure trays, and other 

devices (Appendix B, p. 6).    

CSS is the central sterilization service for all hospitals in Region Hovedstaden. It operates to ensure 

that all surgical instruments used in operations are clean, functional, and sterile before they are used 

in the operating rooms. CSS operates as a production facility where every step follows strict hygiene 

and quality standards to ensure patient safety (Den Fælles Sterilcentral, 2025). Within Region 

Hovedstaden, some departments already collaborate with CSS, while others have no such 

collaboration in place, which creates challenges for workflows, logistics, operational costs, and 

scalability when transitioning from DMIs to RMIs. 

1.4.1 Medical devices 

Medical devices are equipment and instruments that are used to diagnose, prevent, relieve or treat a 

disease, disability injury etc. (Lægemiddelstyrelsen, 2022). Medical equipment and instruments can 

be divided into three categories:  

Non-critical equipment Items that only come in contact with intact skin or do not come into contact 

with the patient at all. 

Semi-critical equipment/instruments Items that come in contact with intact mucous membranes 

without penetrating tissue. 

Critical equipment/instruments Items used in surgical or other invasive procedures that come in 

contact with sterile tissue, such as surgical instruments and wound treatment instruments.  

The categorization forms the basis for determining how medical equipment and instruments must be 

prepared for clinical procedures and determines the required level of cleaning and processing after 

use.  

Non-critical equipment generally only requires cleaning alone; however, in outbreak situations or 

when contaminated with organic material or highly infectious microorganisms, supplementary 

disinfection with heat or an appropriate antimicrobial agent may be necessary. Semi-critical 

equipment must be cleaned and then disinfected using heat, thermochemical methods, or a high-level 

disinfectant effective against all microorganism types. Critical equipment requires cleaning, 
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Figure 5: Photos of disposable suture kit used in departments in Region Hovedstaden. Disposable suture kit in plastic container 

(left) and unpacked disposable kit, containing a reinforced needle holder, scissor, tweezer and gauze bandage (right). Own 

pictures. 

 

high-level disinfection, and sterilization either by steam, dry heat, or gas/plasma to achieve a sterile 

satisfactory result (Statens Serum Institut, 2024).   

1.4.2 Suture kit 

A suture kit is a collection of surgical instruments used for suturing wounds and typically containing 

scissors, a needle holder and tweezers (see figure 5), with the composition of surgical instruments 

varying between suppliers. It is categorized as a critical instrument due to its treatment procedure and 

contact with tissue (Statens Serum Institut, 2024).  

 

 

 As shown in figure 5, a disposable suture kit from Region Hovedstaden, contains a scissor, a 

reinforced needle holder, tweezer, gauze bandage and linen made of plastic and paper placed in a 

plastic container. In addition, the suture kits are packaged in plastic to maintain sterility. After use on 

a patient, every component of the kit is discarded and becomes waste (Appendix C, p. 6). This practice 

results in high consumption of disposable products, contributes to environmental pressures, and 

generates large waste volumes. Whether an instrument is designed for single-use or reuse is 

determined by the design and material composition, with surgical instruments such as scissors 
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produced in either plastic or steel depending on the supplier. The higher the quality of materials such 

as stainless-steel, the higher the potential for reusing them (Ibbotson et al., 2013).  

1.4.3 Reusable medical instrument 

A reusable medical instrument (RMI) is a surgical instrument designed for reuse in the treatment of 

patients and is typically made from high-quality steel that can be sterilized and reused for multiple 

lifecycles (Ibbotson et al., 2013). An RMI is required to meet the Danish National Guidelines for 

Infection to prevent the spread of infection and to be used on a patient. This is ensured through 

reprocessing of the instrument (Statens Serum Institut, 2019). 

Reprocessing of RMIs is a process that is defined as a coherent series of interdependent conditions 

that are continuously monitored and that consists of a series of individual process steps, each intended 

to reduce the presence of microorganisms (Statens Serum Institut, 2019).   

To ensure proper cleaning and prevent rust, instruments often require pre-treatment before 

mechanical cleaning and disinfection. Mechanical cleaning is preferred whenever possible, as it 

reduces staff exposure to contaminated items and lowers the risk of environmental contamination. If 

effective cleaning cannot be guaranteed for a specific device, disposal alternatives must be maintained 

(Statens Serum Institut, 2024). In the reprocessing procedure, every process step must be performed 

correctly for the product to be released for the next step in the process. The outcome of the 

reprocessing procedure must be that the overall presence of microorganisms is reduced to such a 

degree that the instrument is sterile and can be used on the next patient without risk of cross 

contamination. The reprocessing procedure for an instrument is circular and can be repeated as long 

as the instrument remains intact (Statens Serum Institut, 2019).  

1.4.4 The Emergency Department Bispebjerg  

The Emergency Department Bispebjerg (EDB) serves more than 435.000 residents in the 

municipalities of Copenhagen and Frederiksberg, receives approximately 85.000 visits and around 

10.000 admissions each year. In the Emergency Department Bispebjerg, acute medical and surgical 

patients are received for examination and treatment following sudden illness or injury. Based on their 

symptoms and clinical status, the patient is directed to the appropriate care pathway. This can involve 

admission to one of the hospital’s inpatient wards or an outpatient course in EDB that can be 

completed on the same day (Bispebjerg Hospital, 2022, n.d.).  

Given their high patient flow, the department has a large consumption of disposable products 

including suture kits. Furthermore, EDB currently has no collaboration with CSS, and only uses 
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DMIs, which are discarded as waste after use. These characteristics thereby make EDB a suitable 

choice for testing the pilot and assessing the feasibility of implementing RMIs on a broader scale in 

Region Hovedstaden. The parameters for the choice of department are further described in chapter 

4.2 Case study.   

2. Problem definition  

Region Hovedstaden has a goal of reducing its carbon footprint by 50% by 2030. A significant 

proportion of the organization’s climate impact stems from procurement and medical equipment 

including the use of disposable products, corresponding to 27% of the total climate accounting. In 

addition, the organization generates approximately 1.5 tonnes of waste per hour each day. Further, 

treatment of patients and patient safety remain the main priority, and as time is a limited resource, 

sustainability is at times given less priority.    

2.1 Scope  

This thesis explores how Region Hovedstaden can substitute the use of disposable suture kits, as 

transitioning to reusable suture kits has the potential to reduce waste volumes, lower environmental 

impacts, and support a shift toward sustainable healthcare. The study investigates The Emergency 

Department Bispebjerg, a department that does not collaborate with the Central Sterile Service, and 

aims to identify the challenges, knowledge gaps, barriers, and potentials related to phasing out 

disposable suture kits. It further examines which operational and logistical changes need to be 

considered when implementing reusable suture kits, as well as future collaborations between 

departments within Region Hovedstaden and CSS to support the organization’s 2030 sustainability 

goal.

The thesis is carried out as a part of an ongoing project in the Section for Green and Innovative 

Procurement, and the findings of the study should help support decision makers within Region 

Hovedstaden in further work and implementation to transition toward sustainable healthcare 

practices.  

Based on the challenges presented this thesis will answer the following research question and sub-

questions: 
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2.2 Research question  

How can Region Hovedstaden phase out the use of disposable suture kits to reuseable alternatives 

to meet its 2030 sustainability goal and to support sustainable healthcare? 

Sub-questions: 

• How are suture kits used in the Emergency Department Bispebjerg?  

• What workflows and logistics are required to transition to reusable suture kits?  

• What are the economic costs and benefits of replacing disposable suture kits with reusable 

suture kits in the department?  

• What are the main barriers and potentials for transition from disposable to reusable suture kits 

in the Emergency Department Bispebjerg?  

2. 3 Delimitations  

In this project certain limitations have affected the results of this study. The limitations are the 

following:  

2.3.1 Interviews  

Due to GDPR regulations, some interviews were not possible to record, and notes have instead been 

written and attached as appendices. This applies to a semi-structured interview, where the interview 

was recorded, but needed to be paused and stop-interviews conducted at EDB where recording was 

not possible. For the semi-structured interview, audio recordings have been uploaded as appendix.   

For the stop-interviews at EDB, key words were written by hand and later documented electronically. 

Since the notes only were written in keywords, this has resulted in loss of data and a reduction in the 

interviewees’ perspectives. 

2.3.2 Price for reuseable instruments  

Real world prices for reprocessing and sterilization from CSS have been difficult to obtain. The 

project initiated by Section for Green and Innovative Procurement is a pilot project, with no prior 

testing or knowledge of pricing, involving multiple stakeholders. Due to the structure of the project, 

no stakeholder involved knows or can provide a price for sterilization for reusable suture kits, since 

the projects are still in the early stages. Several attempts to obtain prices from CSS have been made, 

but each time the responses have been unclear and have not included any price estimates. In addition, 

the prices for reprocessing instruments at CSS are based on salary levels of CSS staff, which is 

unknown, with only data and calculations from a study conducted by NIRAS in 2021. The 
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calculations and price estimation in this study is therefore based on many assumptions and 

simplification. As a result, the final costs should be viewed as rough estimates rather than expected 

cost. It should be noted that further investigation supported by more financial figures from CSS could 

contribute to a more accurate result.  

3. Conceptual framework   

3.1 Circular economy  

Circular economy (CE) is a framework for sustainable development and is an economic system 

designed to eliminate waste and regenerate resources (Geissdoerfer et al., 2017). It is a paradigm shift 

from the take-make-dispose culture and linear economy and focuses on decoupling from economic 

activity and from resource use (Ghisellini et al., 2016). In CE, nothing becomes waste and materials 

from discarded products maintain their original form so they can be used repeatedly in the same way 

as originally intended, thereby eliminating the need for natural resources and the production of new 

materials. CE is built upon the principles of refusing, rethinking, and reducing, and involves 

rethinking the purpose of products, and designing items that remain functional for as long as possible. 

Moreover, the principles of CE aim to reducing the need for new materials and energy, and to design 

for durability and longevity to minimize depletion of natural resources (Potting et al., 2017).  

Various strategies and principles exist to achieve CE and as presented by Bocken et al.(2016) it can 

be achieved through the design of business models strategies and mechanisms that influence how 

resources flow, and that aim to extend the value of materials and products by slowing, closing, and 

narrowing resource loops, see figure 6.  
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Figure 6: Circular economy and the principles of how cycling resources, materials and energy flow. (Konietzko et al., 2020) 

As shown in figure 5, the illustration shows how resources, energy, and materials flows can be 

designed to circulate in closed loops within an economic system.  

Narrow focuses on reducing resource consumption through design and minimizing material inputs. 

Slow focuses on reducing resource consumption and extending product lifetimes through durability, 

maintenance, repair, and reuse, thereby slowing the flow of resources. 

Close focuses on closing resource loops through reuse, remanufacturing, and recycling so materials 

circulate rather than becoming waste. 

Regenerate focuses on restoring and renewing natural systems, for example through renewable 

energy, regenerative materials, or processes that improve environmental quality.  

The principles of slowing and narrowing resource loops take their point of departure in extending a 

products lifetime, which can be achieved by designing for durability and longevity. This includes 

strategies such as reuse, repairing, refurbishment, and maintenance to keep materials and products at 

their highest value for as long as possible (Bocken et al., 2016). Moreover, these strategies reduce the 

speed at which materials circulate through a system, thereby decreasing the demand for new resources 

(Bocken et al., 2016). Implementing CE principles is, however, not limited to material design and 
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resources flows, but also includes viewing it as a whole ecosystem in which, multiple actors i.e. 

manufactures, suppliers service providers, users and regulators, civil society and organization 

contribute to a shared goal (Konietzko et al., 2020). As presented by Konietzko et al. (2020), 

ecosystem collaboration is essential to achieve circularity, as it aims to transform how actors 

collaborate and interacts to support a circular outcome. By designing and integrating these principles 

of slowing and closing resources loops, CE can be achieved while shifting away from depletion of 

natural resources and decoupling from the linear economy (Bocken et al., 2016; Potting et al., 2017). 

4.Methodology  

The following chapter presents the methodology used to answer this thesis research questions and 

sub-questions.  

4.1 Literature review 

A semi-systematic literature review has been conducted to examine the existing knowledge of the use 

of DMI and RMI within the healthcare sector, using the search engine Scopus from ScienceDirect. 

The review has contributed to gaining an understanding of the environmental and economic 

challenges of sustainable practices in the healthcare sector. Moreover, it has provided a deeper 

understanding of methods and practices that are being researched globally to reduce the 

environmental impacts of DI products. An overview of the keywords and found articles is presented 

in table 1. 

Table 1: Overview of literature review 
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As presented in table 1, three separate searches were conducted using Scopus. The first search resulted 

in a total of five articles, thus showing that knowledge of the topics exists, but only to certain extent 

in relation to CE. The second search was “reusable” exchanged with “single-use” and resulted in a 

total of 28 articles. The last search included replaced “circular economy” with “sustainability”, 

resulting in number of 80 articles total.   

The articles were screened by title and abstract for relevance of the topic. A total number of six articles 

published between 2013 – 2026, is used as an analytic framework for the review. Articles that are not 

included in the literature review are used as secondary literature throughout the thesis. 

Challenges of sustainable healthcare sector  

Climate change poses a threat to human health through extreme weather events, air quality, food and 

water insecurity. In addition, vulnerable populations are exposed to the greatest climate related risks, 

as they are least able to adapt, thereby worsening health inequalities (Rizan et al., 2022). The 

healthcare sector globally is responsible for 4–6% of global GHG emissions (Demarré et al., 2025; 

Eriksen et al., 2026) with procurement of medical devices accounting for up to 25% of the carbon 

footprint (Demarré et al., 2025). As climate change accelerates sustainability efforts to mitigate the 

challenges are rising, and attention is increasingly focused on how healthcare contributes negatively 

through resource use and consumption. Consequently, the environmental impact of medical devices 

has become an increasingly important topic as healthcare systems globally contribute to climate 

change (Demarré et al., 2025; Goubil et al., 2025a; Rizan et al., 2022).  

The medical industry is a fast innovation-driven sector characterized by large-scale demand, and the 

demand for its products is resulting in the development of both simple and complex devices to meet 

customer demands. However, the materials used and the design of these products are aimed at 

effectiveness during use rather than at recyclability or sustainability. A key challenge of sustainable 

healthcare centers on material complexity in disposable medical devices. As a result, devices often 

consist of material combinations such as polymers, metals, ceramics and composites, that complicate 

both material recovery and waste disposal. In contrast reuseable devices are typically made for 

durability and from monomaterials such as stainless-steel or aluminum (Hossain et al., 2025). Despite 

the demand for medical devices increasing, there is at the same time a growing interest in transitioning 

toward circular strategies that reduce environmental impact and promote eco-friendly products that 

maintain patient safety and care (Demarré et al., 2025).  
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In this context, CE is viewed as a means toward a sustainable healthcare sector. It is through the 

application of circular principles such as prevention, reuse, reduce and repair, that aim to minimize 

resource consumption and waste generation by keeping products circulated, thereby extending their 

lifetime. By applying these principles to medical devices, the environmental challenges associated 

with production, use, and disposal can be mitigated (Hossain et al., 2025). Furthermore, Eriksen et 

al. (2026) describe how methodological choices applied in life-cycle assessments (LCA) shape how 

green transition strategies are evaluated in healthcare. While reuseable products often have lower 

GHG emissions, they do not perform better than disposable alternatives across all impact categories, 

meaning decisions based solely on carbon footprints risk impact displacement. Environmental 

outcomes are influenced by product lifetime, energy systems, and materials. Environmental 

considerations should be integrated with safety, performance, and operational factors in healthcare, 

and integrating LCA with circular design principles can consequently be used as a tool to support 

responsible sustainability strategies. Moreover, the findings show that LCAs must be applied 

carefully and with context to support effective green transition decisions in the healthcare sector 

(Eriksen et al., 2026). In addition, circular strategies align with climate goals by lowering GHG and 

reducing the sector’s dependence on the depletion of natural resources. Through extending product 

lifetimes, reducing dependency on disposable products, preventing unnecessary consumption, and 

circular practices can support advancing sustainable healthcare while maintaining patient treatment 

and safety (Hossain et al., 2025; Rizan et al., 2021). 

Disposable and reusable medical instruments 

Globally a shift toward single-use medical devices has been driven by convenience and cost pressures, 

but at the same time it has escalated the environmental burden. At present, there are 2 million medical 

devices on the world market, and around 60% of medical devices are categorized as disposable or 

single-use (Hossain et al., 2025). Often, disposable products are observed as economically viable 

options in comparison with reusable products due to their significantly lower market price per unit, 

fewer operational workflows, and lower or no expenses associated with sterilization and reprocessing. 

Furthermore, the benefits of longevity of reusable products are often overlooked during procurement 

decisions (Ibbotson et al., 2013). 

In this context Ibbotson et al. (2013) compared surgical scissors made of disposable plastic scissors, 

disposable stainless-steel scissors, and reusable stainless-steel scissors across 4.500 use cycles. Their 

findings show that disposable steel scissors had the highest environmental impact in the early stages 
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of the product’s life cycle, with the extraction of steel materials for manufacturing being a major 

hotspot. In contrast, plastic scissors had the highest environmental impact during the material stage 

due to the processing of composites made from different raw materials such as plastic, resin, and 

additives. The manufacturing stage contributed to half of the impact, mainly from energy and 

resources required for molding processes. The reuseable scissors had the highest energy consumption 

during the use phase since the other products did not require the same processes. Within this stage, 

sterilization accounts for up to 85% of the environmental impact, mainly due to electricity 

consumption, with the remaining impact coming from steam and wastewater treatment. Their findings 

showed that reusable stainless-steel scissors achieve the highest eco-efficiency, with the lowest 

environmental impacts and the lowest total cost of ownership (TCO), followed by the disposable steel 

scissors (Ibbotson et al., 2013), thereby emphasizing the importance of design and material when 

developing surgical instruments. 

Rizan et al. (2022) found that reusable surgical scissors can lower environmental impacts, with repair 

reducing the carbon footprint by 19–30% from 70 g CO₂eq per use to 56–57 g CO2eq, and reducing 

emissions from raw material extraction and manufacturing by 90%. It was assumed that scissors were 

used for 40 procedures before disposal or repair was required, each repair provided an additional 40 

uses, and that scissors could be repaired up to nine times, resulting in a total of 400 uses for scissors 

repaired nine times. Their findings show that non-repaired scissors have the highest impact, while 

onsite-repaired scissors perform best, as reprocessing processes are responsible for up to 97% of total 

emissions, thereby being the dominant driver of environmental performance. Financially, repair costs 

were reduced by one third, with a single repair cycle achieving more than half of the total carbon and 

cost savings.   

Demarré et al. (2025) compared the environmental and economic cost of RE specula and three types 

of single-use specula. The RE specula had 78–86% lower impact than all single-use alternatives, with 

break-even occurring after 4–7 uses, depending on the material. Financially, reusable specula cost 

€1.22–€1.38 per use, while single-use options ranged from €0.75–€1.34, with labor costs dominating 

reusable expenses and acquisition costs dominating single-use expenses. Moreover, they identified 

raw materials and manufacturing as the main environmental hotspots for single-use devices, while 

packaging and waste management dominate impacts for reusables. In addition, they established that 

these hotspots only had minor influence of the TCO for reuseable specula.  
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Sterilization is the primary environmental hotspot for RE devices, often representing 70–95% of total 

emissions (Demarré et al., 2025; Goubil et al., 2025a; Rizan et al., 2022). The energy mix influences 

results, with reusable devices performing best in energy systems, predominantly using low carbon or 

renewable energy, such as France or Denmark. Second, the dominant hotspot for single-use devices, 

stemming from raw material extraction, energy-intensive production, and transportation (Demarré et 

al., 2025; Eriksen et al., 2026; Goubil et al., 2025a). Next, the products’ lifetime and utilization rates 

vary from 4 uses of a specula to 4500 uses of scissors. Together, the findings identify that integrating 

reuse and repair into device lifecycles can reduce environmental impacts while remaining 

economically viable (Demarré et al., 2025; Rizan et al., 2022). 

4.2 Case study  

This thesis is conducted as a case study investigating how RMI can contribute to a more sustainable 

healthcare sector. The methodology allows one to gain a deep understanding of a specific problem 

and makes it possible to understand societal phenomena (Flyvbjerg, 2006). The study is as a part of 

an ongoing project initiated by the Section for Green Procurement and Innovation, Region 

Hovedstaden, as described in chapter 1.4 Case description, and focuses on EDB. The department has 

been selected with help from Maria Hornsleth and Viktor Thomsen and was identified due to the 

following 1) high consumption of disposable suture kits, 2) no collaboration with CSS, 3) Proximity 

to operating rooms (Appendix D, p. 1). 

EDB has a high patient flow and a large consumption of various disposable products, including suture 

kits. Secondly, the department has no collaboration with CSS, and moreover, has proximity to 

operating rooms at Bispebjerg Hospital, thus making it a good case for pilot testing. Third, the Section 

for Green Procurement and Innovation have familiar colleagues in EDB, thus making it easier to start 

to the project and to identify key stakeholders who need to be involved (Appendix D, p.1).  

Lastly, the case is specific to EDB, however, the challenges of changing practices are not limited to 

this department, and the findings of the study may serve as an example of how reusable suture kits 

can be implemented across the organization’s departments to support a sustainable healthcare sector, 

4.3 Data collection  

In this thesis primary and secondary data have supported the foundation of knowledge. The primary 

data collection has contributed to gaining a deeper understanding of the complexity of how the 

healthcare sector operates.  
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4.3.1 Appendices  

Table 2 presents a full overview of the appendices. The appendices represent a combination of 

empirical and collected data throughout the entire project period 

Table 2. Overview of appendices.  

Appendix Title 

Appendix A The Green Handbook (Den grønne Håndbog) 

Appendix B Transition from disposable to reusable products in Region 

Hovedstaden (Overgang fra engangs- til flergangsprodukter 

i Region Hovedstaden) 

Appendix C Interview Anja Gade, Head nurse, the Emergency 

Department Bispebjerg 

Appendix D Notes meeting ‘Introductory meeting on pilot with reuseable 

suture kits at the Emergency Department BH’ 

 

Appendix E Prices for RMI, Mathias Hansen, Region Midtjylland 

Appendix F Interview Lissi Glade, Function Manager, Sterile Service 

Center, Rigshospitalet and Glostrup Hospital 

Appendix G Notes meeting ‘Disposable-Reusable Instrument Logistics’ 

(Møde Engangs-Flergangs Instr. Logistik) 

Appendix H Datasheet procurement data Region Hovedstaden 2025 

Appendix I Interview Loui, Supply Team, The Emergency Department 

Bispebjerg 

Appendix J Mail Morten Thyge, Region Hovedstaden 

Appendix K Interview guide clinical staff Emergency Department 

Bispebjerg 

Appendix L  Notes meeting with Region Hovedstaden ’Design of 

reuseable suture kits’ (Design af flergangssutursæt) 
Appendix M TCO Calculation Master Excel  

Appendix N Interview Sara Duus, Head nurse, Department of 

Neuroscience 
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Appendix O Disposable and reusable equipment Economic and 

environmental assessment (NIRAS Engangs- og 

flergangsudstyr Økonomisk og miljømæssig vurdering) 

Appendix P Handbook for transitioning sterile in-house productions 

'Drejebog For omlægning af sterile egenproduktioner til 

fabrikssterile engangsartikler' 

Appendix Q NIRAS Calculation TCO (Beregningsmodel til aflevering) 

 

4.3.2 Interviews  

As part of the data collection, several interviews were conducted to gather insights and perspectives 

on the challenges of transitioning from DMIs to RMIs. The interviews conducted included 

semi-structured, unstructured, and stop-interview, and an overview is presented in table 3.    

4.3.2 Selection of interviewees  

The majority of the interviewees were sampled through snowball sampling, a method that allows the 

researcher to grow and expand the sample size through respondent’s social network. The approach 

helps to reach contacts that otherwise would have been difficult to access, thereby reducing the time 

and effort required for the researcher (Ting et al., 2025).   

Several interviews have been conducted during this project, including semi-structured, unstructured 

and stop-interviews, see table 3. The semi-structured interviews were carried out during the field trip 

at EDB and the Neuroscience Department, Rigshospitalet. This approach was chosen as it allows the 

researcher to explore specific topics while maintaining flexibility towards other themes (Tanggaard 

& Brinkmann, 2015) and was carried out with an interview guide. For both interviews an interview 

guide was prepared and audio recorded. The interview with Gade has been transcribed, while the 

original audio files have been uploaded as appendix.   
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Table 3: Overview of interviews conducted, including structure and information of the interviewee. 

 

4.3.4 The Emergency Department Bispebjerg 

Interviews with clinical staff at EDB were conducted as stop-interviews, given the respondents were 

present and working at the time. The interviewees were selected through snowball sampling, with 

Anja Gade, being the initial contact. The interviews were conducted at different locations in the clinic. 

An interview guide was prepared, however, due to GDPR regulations, interviews were performed 

without an interview guide, with notes serving as the primary form of documentation, and with 1-5 

questions regarding the use of suture kits in the department. The interview aimed to learn about their 

preferences for disposable or reusable kits, as well as how a potential transition should be carried out 

in practice. The interviews took their point of departure from the interview guide for Anja Gade with 

some alterations, since the interviewees did not have time for a longer interview. The notes have 

afterwards been documented electronically and attached as an appendix, see table 2.  

4.3.5 Department of Neuroscience  

A semi-structured interview with Head Nurse, Sara Duus, Department of Neuroscience was 

conducted, with the purpose of getting knowledge of reusable instruments and collaboration between 

the department and the CSS. The interview was conducted with an interview guide, but was conducted 

more as an unstructured interview, as the interviewee steered the conversation naturally into some of 

the thematics of RMI. The interviewee had, however, limited knowledge of logistics and the 

collaboration between the CSS and the Sterile Service Center, Rigshospitalet. The interviewee did 
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help establish contact with other relevant actors from Region Hovedstaden that subsequently could 

help fill out knowledge gaps. 

It should be noted, that during the interview with Sara Duus, the interviewee received multiple calls 

that needed to be answered, and due to GDPR regulations recordings were stopped. This has resulted 

in fragmented recordings and loss of perspectives. All audio recordings have been uploaded as 

appendices. 

4.3.6 Telephone interview  

Besides the semi-structured interviews, phone interviews have also been conducted. The method was 

chosen since it has not been possible to schedule a physical meeting. The respondent was selected 

through snowball sampling, with Sara Duus and Anja Gade, being the first initial contacts.  

The first phone interview was with Lissi Glade, Sterile Service Center, Rigshospitalet (SSC), and 

questions were prepared for the call. During the call, notes were taken as documentation. In addition 

to the phone interview, email correspondence has been conducted to obtain sterilization prices for 

RMIs. The interview with Lissi has contributed to gaining a better understanding of the logistics of 

SSC.  

Second phone interview was with Loui, Supply Team, EM Bispebjerg. The interview with Loui has 

contributed to a deeper understanding of the logistics of how disposable suture kits are managed from 

the process of delivery from the supplier to waste management. Predefined topics that needed to be 

clarified were already known, and no interview guide was therefore prepared. Notes were taken 

during the call and attached as an appendix.  

4.3.7 Observation and participation in meetings 

During the project period from February-May, empirical data has been collected by participating in 

and observing various activities such as workshops and meetings with different actors from Region 

Hovedstaden. The observation at the workshop was in the Green Ambassador program, a program to 

educate and for employees for implementing climate initiatives at Region Hovedstaden. The 

observations provided insights into the challenges and complexities involved in implementing new 

green initiatives within clinical departments across the organization. Moreover, the observations 

contributed to gaining an understanding of how Region Hovedstaden works with sustainability and 

concrete sustainability initiatives at a larger organizational scale.  
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The attendings of meeting were possible through contact person Viktor Thomsen, and the objectives 

of the meetings attended were to introduce and the initial start of the pilot project of transitioning 

from disposable to reusable suture kits in Region Hovedstaden. In these meetings, representatives 

from CSS, product specialists, contract managers, clinical staff from EDB along with Thomsen were 

present. During these meetings, perspectives from different actors were acquired. Additionally, there 

was an opportunity to have some questions answered to gain insight into the actors involved and on 

the logistical setup. Participation in the meetings has supported the empirical data collection, and 

questions and notes from the meetings are included in the appendices, see table 2.   

4.4 Total Cost of Ownership  

A total cost of ownership (TCO) tool was used to calculate the prices for RE suture kits. The TCO 

tool is a tool, where procurement prices, operating expenses, end-of-life disposal are included in the 

assessment of the total cost of an item whole life cycle and has been applied to estimate the prices 

reusable suture kits (Demarré et al., 2025; Rizan et al., 2022).   

The TCO is applied to assess the full economic implications of reusable instruments by revealing 

hidden operational costs and evaluating profitability. The purpose is to determine how many uses are 

required before the reusable option becomes cost-effective, thereby moving beyond simple 

purchase-price comparisons. Prices data are based on CSS, using the highest estimated values, and 

the actual cost may potentially be lower. A CO₂ price of 1,500 DKK per ton, following the Danish 

Climate Council’s recommendation, is included to capture climate-related externalities. As in the 

NIRAS study, the model assumes the procurement of 100 units of each instrument. 

The numbers used in the analysis are aggregated and have been rounded to the nearest ten or hundred 

due to non-disclosure agreement signed with Region Hovedstaden. To obtain a more accurate 

understanding of the price structures related to sterilization of RMIs, inquiries were sent to multiple 

relevant actors. However, real-world prices for sterilization for reusable suture kits have, however, 

been difficult to obtain. Inquires have been asked during meeting with representatives from CSS and 

two different meetings, additionally, have inquiries been sent to Lissi Glade, Function Manager, 

Sterile Services Unit, Rigshospitalet as well as to two other Danish regions: Region Midtjylland and 

Region Syddanmark. 
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Prices from Lissi Glade, have been estimated to a price of 4,55 DKK for a basic instrument and 

between 20-30 DKK for complex instrument. The prices are listed as the prices the department pays 

in the internal system ‘SAP’, where other products are ordered. The prices only account for SSC. 

Region Midtjylland were unable to disclose their specific prices. However, Mathias Hansen noted 

that their calculations were based on an estimated 50% cost difference between disposable and 

reusable instruments, with average price being based on the sterilization unit total costs divided by 

the number of instruments they need to sterilize. Moreover, he noted stated that there was significant 

difference between the Region Midtjylland and Region Hovedstaden Sterile Service Unit, since they 

have decentralized units, whereas Region Hovedstaden new facilities operate as a central unit 

(Appendix E, p.2).  

Region Syddanmark did not respond to the inquiry, and no price could therefore be obtained from the 

region.   

The cost estimates applied in this study are therefore based on procurement prices from Region 

Hovedstaden and CSS provided by Viktor Thomsen, supplemented by price estimations from Lissi 

Glade, Sterile Service Unit, Rigshospitalet and Mathias Hansen, Sustainability advisor, Region 

Midtjylland. In addition, the prices are based on market prices and NIRAS (2021).  

Handling time is set at 7 minutes per instrument, as assumed by NIRAS (2021). Waste management 

costs are included only for metal waste, as specific prices for plastic and residual waste could not be 

obtained. In addition, waste management costs are not expected to significantly influence the 

implementation of reusable suture kits. Instrument weights are based on own measurements, where 

each individual instrument has been weighed to calculate the metal fraction for disposal. 

Finally, the model assumes that each reusable instrument set passes through  10, 50 10, 200 and 400 

reprocessing cycles, which forms the basis for acquisition costs across the instrument lifetime. 

 Moreover, transport is excluded, as it is not expected to significantly influence costs when testing 

the pilot. As such, the analysis uses a simplified TCO model, which does not include protective 

equipment, textiles, or other materials used by sterilization staff during reprocessing. The calculation 

follows the following: structure:  

TCO = acquisition costs + operational and maintenance costs + end-of-life costs 
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The TCO is applied to make the hidden and operational costs visible, and to asses profitability, to 

determine how many uses are needed before the reusable suture becomes financially viable. 

4.5 Generative AI  

Generative AI has been used in this report as a practical tool. It has supported translation, grammar 

correction and helped cleaning notes and cleaning interview transcriptions. 

5. Analysis  

The following chapter presents this report’s analysis. First, a presentation of the consumption of DI 

suture kits in EM Bispebjerg, presented in a mapping of the life cycle DI suture kits to understand 

how suture kits are used. Next, a presentation of the workflows and logistics required to transition to 

RE suture kits. Lastly, an analysis of the costs and benefits of shifting to RE suture kits for EM 

Bispebjerg. The chapter answers the following sub-questions: 

• How are suture kits used in the Emergency Department Bispebjerg?  

• What workflows and logistics are required to transition to reusable suture kits?  

• What is the economic cost and benefits of replacing disposable suture kits with reusable suture 

kits in the department?  

5.1 Suture kits in the Emergency Department Bispebjerg 

In 2025 EDB consumed 5.860 disposable suture kits, an average of 16 kits per day, equivalent to 386 

tonnes metal waste a year, with a total invoice cost of 295.244 DKK, divided across various types of 

disposable suture kits, and single-pack instruments such as scissors (Appendix H, p. 1; Appendix 

Master Excel). 

Table 4: Procurement of suture kits in EDB in 2025. 

 

As presented in Table 4, the procurement prices, unit costs, and total purchased quantities are listed 

for all suture-related instruments invoiced to EDB in 2025. The largest product group is ‘Suture kit 
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fine sutures’, with unit prices ranging from 29.30 to 29.80 DKK, resulting in a total expenditure of 

121.862,67 DKK. The second-largest group, ‘Suture kit with needle holder and tweezer’, has unit 

prices of 125–130 DKK, amounting to a total invoice of 138.320 DKK. 

The single-pack instruments include the ‘Scissor, Iris’ priced at 15 DKK per unit and a total of 2.100 

DKK. Lastly, the ‘Suture set’ priced at 47 DKK, with a total invoice of 18.800 DKK. Across all 

categories, a total of 5.860 units were purchased, corresponding to a combined invoice of 295.244 

DKK for suture kits in 2025.  

5.2 The life cycle of disposable suture kit at the Emergency Department Bispebjerg 

Once suture kits are ordered from EDB, the life cycle of the suture kit begins. 

DMI are manufactured through a global supply chain involving raw material extraction, processing, 

and subsequent manufacturing operations. For steel scissors, the product phase includes the provision 

of raw materials and the transportation associated with sourcing them (Ibbotson et al., 2013). During 

this phase, the majority of the GHG emissions are emitted outside national borders due to energy-

intensive labor, including the extraction of raw materials for both the instruments and packaging 

(Goubil et al., 2025b; Ibbotson et al., 2013; Rizan et al., 2022). The manufacturing stage covers all 

processes required to transform the materials into a finished product, which is then distributed from 

Europe to customers worldwide (Ibbotson et al., 2013). 

The distribution phase covers when a department in Region Hovedstaden has ordered a delivery, and 

it is distributed from a supplier that ships the goods to the respective department. After the shipment 

has been delivered to the department, the use phase begins. From here it is the Supply Team that is 

responsible for unpacking and storing the suture kits. The Supply Team fills up the departments 

‘Sterile depots’, depots containing various sterile medical equipment and instruments used for 

treatment. In addition, to filling up sterile depots, the Supply Teams fill up suture kits and other 

disposable products in cabinets and medical trolleys located in EDB, see figure 7 (Appendix I, p. 1).  

When a patient needs suturing, the clinician takes a suture kit from a medical trolley in the 

examination rooms. Then the clinician performs treatment and the suturing (Appendix C, p. 7). Next, 

the waste is sorted: plastic goes into the plastic waste, the instruments are sorted as metal and gauze 

bandage, and other textiles are sorted as residual waste. The waste sorting system is placed in the 

examination rooms and in designated rooms where only staff from the hospital are allowed. The DMI 

is discarded in a large white plastic box, where all used metal instruments are collected for waste 
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Figure 8: From right: Sterile depot at EDB. The blue packages are disposable suture kits (Right). Medical trolleys in 

examination rooms containing medical equipment and instruments. Own pictures. 

sorting. This container is picked up by staff from the carrier’s team for waste disposal (Appendix I, 

p.1). Once the waste has been sorted, the metal fraction is managed by the waste company ‘Stena 

Recycling’, where it is subsequently treated as clinical risk and incinerated (Appendix J, p. 1). Other 

waste fractions such as residual waste are incinerated, and plastics are recycled for recovery (Region 

Hovedstaden, 2025). An overview of the life cycle of a disposable suture kit is illustrated in figure 6.  

 

Figure 7: Life cycle phases of a disposable suture kit in Region Hovedstaden. Own figure. 

The life cycle of a suture kit involves many processes and involves many actors, for workflows to 

function smoothly and efficiently, and each step depends on coordinated actions across suppliers, 

logistics teams, clinical staff, and waste management companies. Furthermore, the figure illustrates 

how disposable kits are part of a linear system, where materials flow in one direction, in a system 

designed for low-cost expenses and convenience 
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Figure 9: Waste sorting in examination rooms at EDB (Left). Container full of discarded DMIs after treatment of patients (right). 

Own picture 

5.2.1 Clinical practices  

During the field trip to EDB, several interviews with clinical staff were conducted to obtain insights 

into their perspectives on suture kits, see chapter 4.3.4 The Emergency Department Bispebjerg. 

Clinical staff were asked about their preferences for disposable or reusable suture kits. It was found 

that all interviewees responded that disposable suture kits were of low quality, particularly the needle 

holder, which made it difficult to perform suturing on patients, and in some cases the instruments 

even broke during treatment. In addition, five out of nine clinicians noted that the new disposable 

suture kit implemented at EDB was better due to an upgraded reinforced needle holder. 

Another finding was that 8 out of 9 clinicians preferred reusable suture kits due to the higher quality 

of the instruments, enabling them to provide better patient treatment. However, one clinician 

preferred the disposable suture kit, with the reasoning that he thought it provided better patient 

treatment by opening the suture kits in front of the patient, thus providing evidence of sterility 

(Appendix K, p.2-6). Despite the perspectives of providing better patient treatment, this would not 
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change when transitioning to reuseable, since instruments from CSS are delivered sealed in plastic 

also known as ‘peel pack’ to ensure sterility, see figure 9.  

Further, it was found that there was support for the green 

transition, and it was clear how much waste the disposable 

suture kits generated. At the same time there was also a 

concern that if transitioning to reusable kits, no additional 

tasks should be imposed on the clinicians, this concern 

came especially from nurses (Appendix K, p.2-6). A 

concern also supported by Signe Dollerup, Head nurse, 

EDB and Anja Gade, nurse, EDB who believes that the 

staff already have limited time and resources, and that an 

additional task will meet a lot of criticism and resistance. 

Further, Dollerup believes that a solution that does not 

require pre-cleaning for the staff at EDB should be 

investigated further, for the best possible outcomes of 

testing the pilot (Appendix C, p. 16; Appendix D, p.2). If 

transitioning to reusable, it was also found that four out nine clinicals believed that the transitioning 

should be implemented quickly, ideally from one day to the next, as this would minimize confusion 

for workflows. Other clinicians, especially doctors, were more hesitant about rapid transitioning and 

preferred a testing phase to have proof of concept (Appendix K, p.2-6).  

There was, however, one perspective all clinicians shared; patient treatment was the most important, 

and the quality of the instruments was the most important thing. It did not matter if the instrument 

was disposable or reusable, as long as the quality did not deteriorate (Appendix K, p.2-6).   

5.3 Logistics and workflows reuseable suture kits  

For reusable suture kits to be implemented in EDB, multiple changes are needed for the logistical 

systems and workflows to be in order. First, the suture kit must meet the needs of the user, i.e. 

clinicians at EDB (Appendix C. p. 3, Appendix D, p.2). In this context, clinicians from EDB have 

noted that the quality of disposable suture kits generally is poor and, on some occasions, difficult to 

perform suturing, specifically due to the quality of the needle holder (Appendix, C, p. 13, Appendix 

K, p. 2-6). The new suture kits must therefore meet the demand and ensure the quality is at least the 

same as the current disposable suture kit with a reinforced needle holder (Appendix C, p. 8). These 

Figure 10:Peelpack RE surgical instruments from 

SSC. Own picture. 
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demands are met by acquiring four different test kits from two manufacturers: KLS Martin and 

Aesculap (Appendix L, p.3).  

5.3.1 Reprocessing and sterilization  

Implementing reusable suture kits at EDB means a change of workflow for the clinical staff. As 

described in chapter 1.4.1 Medical devices, critical instruments used for invasive procedures must be 

cleaned and sterilized in such a way that all tissue and microorganisms are removed to a satisfactory 

result. In order to realize this means that suture kits must be cleaned after use, before being 

reprocessed and sterilized (Statens Serum Institut, 2024). The step of pre-cleaning before 

reprocessing ensures that instruments do not rust thereby prolonging the instruments’ lifetime 

(Appendix D, p.3). However, this step will change the current workflow for the clinicians at EDB 

and will subsequently be more time-consuming, in comparison to the workflow of disposable kits. 

This workflow used to be a part of the clinical practices at EDB, years ago before Region Hovedstaden 

shifted to predominantly using single-use products. During this period, suture kits were cleaned at 

night by one clinician who cared much about the task of cleaning the instruments. However, when 

the clinician was not working, the amounts uncleaned instruments piled up and were not prioritized 

(Appendix C, p. 8). These perspectives are still a concern for some of the clinical staff, who fear that 

the implementation of reusable suture kits will result in additional tasks, especially for the nurses 

(Appendix C, p. 9, Appendix K, p. 3-5).  

Once a kit has been used for treatment and pre-cleaned, it should be stored in a box that can contain 

many kits, ready to be collected and transported to CSS, who manages the reprocessing and 

sterilization. As described in chapter 1.4 Case description, CSS is the central sterilization service for 

hospitals in Region Hovedstaden and operates to ensure that all surgical instruments used in 

operations are clean, functional, and sterile before they are used for treatment of a patient. At CSS, 

staff receive and register medical instruments, sort and pre-clean them before they go through 

washing and disinfection machines. When the instruments are clean, they are afterwards inspected by 

hand to ensure they function properly and are damage free. Next, they are assembled into surgical 

sets according to packing lists, packaged in sterilization materials, and placed in large autoclaves, a 

machine where they are sterilized under high pressure. Once sterilized, the sets are stored in a 

controlled environment until they are delivered back to the hospitals, ready for the next surgical 

procedure (Den Fælles Sterilcentral, 2025).   
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During the reprocessing and sterilization, the functionality of 

instruments are inspected by CSS staff, to ensure that the 

quality remains the same (Den Fælles Sterilcentral, 2025), but 

when reprocessing surgical instruments, some issues can occur 

that affect the functionality and quality of the instruments, such 

as becoming dull or missing a component (Rizan et al., 2022). 

For suture kits, the most common problem involves ‘the jaws’ 

i.e. the gripping surfaces of the needle holder that secure the 

needle during suturing, see figure 11.  

Over time, these jaws can become worn down, reducing their 

ability to hold the needle firmly and thereby affecting both 

precision and safety. Because of this, it is crucial that any future 

supplier has an in-house technician who can service and repair 

instruments when needed. This ensures that worn instruments 

can be returned for repair and subsequently reused, extending 

their lifetime (Appendix L, p.3). The process of reusing the 

instruments is thus a circular process, that can be repeated as long 

as the instrument’s quality and functionality remain intact 

(Appendix F, p.1). In cases where repair is not possible, the supplier must instead provide replacement 

instruments to maintain uninterrupted clinical operations (Appendix L. p. 3).  

5.3.2 Logistics for reuseable suture kits 

Besides an alteration of workflows for implementing RE suture kits, new logistical setups are required 

to support the transition.   

First, ordering of instruments should either be done through the current online system ‘SAP’, an 

internal system where procurement for the departments is handled by the clinical. This solution does 

have some constraints, as it needs to be modified and interconnected to CSS for EDB to order suture 

kits (Appendix G, p2.). Another alternative could be a more manual setup, where EDB contact CSS 

with required amount of suture kits needed. This solution would include having boxes of suture kits 

packed and stored in a ‘Regionslager’, a shared warehouse for products across Region Hovedstaden, 

where CSS could be distributed from the warehouse to EDB (Appendix G, p. 2). This differs from 

normal setup and workflows of CSS, where instruments are ordered on demand for a specific patient 

Figure 11: Visualization of 'jaws' on 

needle holder. The top right corner shows 

show the jaws of the instrument. Own 

picture. 
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for a specific procedure. During this process instruments are marked and traceable through all phases 

of use including reprocessing, thus making it easy detect when a problem occur and/or if the 

instrument vanishes (Den Fælles Sterilcentral, 2025) (Appendix G, p. 2). Either of these two options 

are to be decided and can be changed during testing phase.    

Once ordered by Dollerup or Gade, the kits will be transported from CSS back to EDB, where the 

kits are stored in the ‘Sterile depots’ along with other medical equipment and instruments, ready to 

be distributed out into medical trolleys and cabinets around the department. An overview of the life 

cycle of reusable suture kits is visualized in figure 11.  

Figure 12: Life cycle of RE suture kit. Own figure 

Figure 12 illustrates how the life cycle of suture kits has changed through circular strategies of reusing 

and repairing instruments, which narrows and slows the resources inputs, while also closing materials 

flows. By prolonging the use phase, through reuse and repair, the environmental impact from the 

manufacturing stage can be decreased. However, at the same time, the environmental impacts in the 
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Table 5: Overview of reuseable suture kit for testing. 

use phase increase due to the processes of sterilization and energy consumption, which are 

energy-intensive. As such, the energy mix and the use of renewable energy have a significant 

influence on the overall impact (Demarré et al., 2025; Eriksen et al., 2026; Goubil et al., 2025a; 

Ibbotson et al., 2013; Rizan et al., 2021). In the Danish context, this effect is important, as the national 

energy mix consists predominantly of renewable sources such as wind, solar power and bio mass 

(Energistyrelsen, 2025), which reduces the GHG emissions associated with reprocessing and 

sterilization, but still results negative environmental (Demarré et al., 2025; Eriksen et al., 2026; 

Goubil et al., 2025a). These changes contribute to extending the product’s lifetime and shifting the 

life cycle from a linear process to a circular one, thereby supporting a system in which materials are 

kept in use, and environmental burdens are redistributed in a more sustainable way (Donahue et al., 

2020; Eriksen et al., 2026).   

5.4 Costs and benefits of reusable suture kits 

In 2025 EDB consumed 5860 disposable suture kits, an average of 16 kits per day, with a cost of 

295.244 DKK, divided out on various types of DI suture kits, and single-pack instruments, see chapter 

5.1 Suture kits in the Emergency Department Bispebjerg.   

The new reusable suture kits consist of four different kits, a kit with reinforced instruments and a kit 

with standard instruments from two different manufacturers: KLS Martin and Aesculap. In table 5 an 

overview of acquisition price per suture kit is shown.  

 

As shown in table 5, the prices for reusable kits are significantly higher compared to disposable kits 

varying from 29,3-130 DKK per kit, however, whether reusable kits are ultimately cheaper or more 

costly in terms of total costs and is currently unknown. Therefore, the profitability of reusable kits is 

assessed through TCO calculations, as described in 4.4 Total Cost of Ownership, to estimate the costs 

of reusable kits visible and to create a knowledge base for the continued work on the pilot project. 
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Four different suture kits were calculated sets across five values of: 10, 50, 100, 200, and 400 

reprocessing cycles. Table 6  

Table 2: TCO across five different cycle values. 

 

Table 6 illustrates how the total cost of ownership per use decreases as the number of reprocessing 

cycles increases for the four reusable instrument sets. At 10 cycles, all sets amount to their highest 

cost per use, with a cost of 501,45, 163,65, 220,65 and 189,15 DKK, thus reflecting that the 

acquisition price is distributed across only a limited number of uses. As the number of cycles increases 

to 50 and 100, the TCO per use drops substantially, demonstrating the strong economic effect of 

extending the lifespan of reusable instruments. This trend continues at 200 and 400 cycles, where the 

TCO of the kits varies from 117-109 DKK. Across all cycle counts, the standard versions of both 

KLS Martin and Aesculap consistently show lower TCO values than their reinforced instrument, 

indicating that they become cost-efficient more quickly. By 400 cycles, all four sets converge within 

a narrow cost range, proving that high reuse rates significantly reduce economic differences between 

product types. Overall, the table highlights that increasing the number of reprocessing cycles is a key 

driver of cost efficiency in reusable surgical instruments. 

Sub conclusion  

The current assessment shows that price uncertainty remains a major barrier for decision-making, as 

CSS has been unable to provide reliable cost information despite repeated inquiries. As a temporary 

solution, the price for reusable suture kit will remain at 130 DKK per kit, during testing phase 

ensuring that no additional financial burden is placed on the department until a more accurate price 

can be established. Moreover, uncertainty around the final price makes it difficult to perform robust 

economic calculations.  

While disposable instruments offer the advantage of requiring no additional cleaning tasks for clinical 

staff, this benefit comes with a significantly higher environmental impact. The disposable   

instruments had their highest environmental burden in the manufacturing stage, driven by raw 

material extraction and energy-intensive production processes. In contrast, reusable alternatives 
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showed a higher environmental impact in the use phase and accounted for up to 80-86% of the  

impact, primarily due to the energy-intensive labor associated with reprocessing and sterilization, 

with the impact being lower where the energy-mix is dominated by low-carbon sources.  

The transition to reusable instruments will require an adaptation period, during which some degree 

of waste and inefficiency should be anticipated and incorporated into planning. Clinical staff have 

expressed concerns about additional cleaning responsibilities, arguing that time and resources are 

already scarce. These factors highlight that although reusable alternatives hold long-term advantages, 

they also introduce logistical and behavioral challenges, that must be addressed for successful 

implementation. Furthermore, staff emphasize that the quality of the instrument must not deteriorate, 

and that patient care remains the main priority. The transition has the potential to generate 

environmental benefits by reducing the use of disposable products. However, this shift will  

Discussion  

The discussion is based upon findings through the study. It also aims to explore other topics in relation 

to sustainable healthcare and the transition replacing DMI to RMI, and will answer the following sub-

question: What are the main barriers and potentials to transition from disposable to reusable suture 

kits in the Emergency Department Bispebjerg?  

Barries and opportunities  

The transition from disposable to reusable suture kits in Region Hovedstaden presents an interplay of 

organizational, logistical, and behavioral factors that influence the feasibility of large-scale 

implementation. Because the current initiative is a pilot project, several knowledge gaps remain 

unresolved. The findings of this study show that while the environmental and economic benefits of 

adopting RMI are not a new topic in literature, the logistics and workflows required to implement 

RMI into clinical workflows remain a significant barrier.  

Logistical barriers 

For reusable suture kits to be implemented, the need for EDB to change workflows was identified as 

a major barrier to successful implementation. Clinical staff expressed concern that they already lack 

sufficient time to complete existing tasks, and that adding new responsibilities such as pre-cleaning 

would not be well received. At the same time, most clinical staff highlighted that reusable suture kits 

generally have higher quality, thus making it their preferred option when asked about preferences.  
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Another logistical barrier that was identified; pre-cleaning would most likely end up as a task for 

nurses, who already have additional unwanted tasks of cleaning. Moreover, some clinical staff at 

EDB were already familiar with process of pre-cleaning, who mentioned that it was a task that both 

required time and in some cases went missing, or was under prioritized due to shortages in resources, 

The issue of missing instruments further complicates workflow concerns, and similar findings were 

reported by Dollerup & Gade, who worry that instruments may be accidentally discarded due to 

unclear communication or confusion during busy situations. Dhondt et al. (2025) found similar 

challenges in Belgium, where missing instruments were frequently attributed to accidental disposal 

in the operating room, and where traceability systems although available, were not used enough. 

Additionally, it was found by  Mayer et al. (2025) that introducing reusable products increases 

logistical burdens related to storage, transport, and reprocessing equipment, and operating with both 

disposable and reusable products simultaneously increases the challenges of transitioning (Mayer et 

al., 2025).  

This perspective was also shared by some of the clinicians, who were concerned about storage space 

when having multiple suture kits and different logistical setups. In addition, it was found that 

additional gauze and bandages will need to be purchased, as these items will no longer be supplied 

with the suture kits (Appendix L, p. 3). However, this is considered a minor logistical aspect which, 

in a broader perspective, would not be particularly demanding to manage. Moreover, it is likely to be 

both cheaper and more environmentally sustainable in the long run to order extra bandages separately 

compared with continuing to purchase disposable suture kits. 

A logistical barrier that was expected to be identified was contracts between suppliers and Region 

Hovedstaden. However, the current suppliers are not bound by long-term contracts, meaning that 

agreements, including finding reusable instruments, are not expected to be a hinder. One factor that 

might influence this is in cases where short-term contracts and security guarantees no longer apply. 

Another important factor that must be considered, is whether the new supplier has a repairman, 

providing an in-house repair for damaged instruments. Relying on external service would not live up 

to the safety and quality standards, and the requirement for a technician ensures the extending of 

products’ lifetimes but also limits the options for manufacturers to choose from (Appendix L, p.3).   

It remains uncertain whether all instruments can transition to reusable alternatives. The capacity at 

CSS, including staffing, equipment, and physical space, must be considered, and it is questionable 

whether CSS would be able to reprocess the amount required for EDB, given how CSS operates now, 
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with traceability throughout the entire process and solely reprocesses instruments on demand for 

specific operation on patients (Appendix L, p. 3). Furthermore, there is still uncertainty about how 

instruments should be traced, as they normally have a QR code, that can be traced back to each step 

of reprocessing, however, the setup for EDB may require other logistics, that subsequently will result 

in instruments being more difficult to trace (Appendix G, p.2). Whether CSS has the capacity for 

reprocessing enough kits for EDB consumption, will only be determined once the project has started, 

and actor involved can evaluate the process.  

Organizational barriers 

The results showed that there generally is understanding and broad support for pushing the green 

agenda at EDB. An organizational barrier to transitioning to reuseable suture kits is that the change 

does not depend solely on technical systems but requires also efforts to change clinical practice 

through repeated practice over time, supported by clear and consistent communication from 

management i.e. head nurse Dollerup and Chief of Medicine Micael Langegaard. As presented by 

Dhondt et al. (2025), sustainability initiatives often require frontline staff to change practices and 

routines, however, changes are only feasibly when supported by sufficient time, training and clear 

organizational prioritization (Dhondt et al., 2025). In this context, it could be questioned how the 

transition at EDB should be planned and how long the testing phase should run before the pilot is 

considered for final implementation. One solution could be that the transition should allow for 

adjustment along the way, ensuring the best possible outcome for success implementation.  

Another organizational barrier is the planned merger between Region Hovedstaden and Region 

Sjælland into the future Region East Denmark. This structural change places additional pressure on 

the healthcare system to meet its sustainability goals. However, findings indicate that CSS does not 

perceive the merger as a challenge to ongoing operations, as a long transition period is expected in 

which the two sterile service units will continue to operate separately (Appendix D, p. 2). This 

suggests that the merger may not hinder the implementation of RMI but may influence long-term 

capacity planning and sterilization capacities across the new Region East Denmark. It also raises 

broader organizational questions about centralized versus decentralized sterile units, and whether a 

centralized model is most appropriate. A decentralized model may reduce transport distances and 

increase responsiveness but may also require significant investment in equipment, physical space, 

training, and quality assurance. Moreover, decentralized unit can strength supply chains resilience, 

as they are less vulnerable to crises (Brennan & Abimbola, 2023). However, a centralized unit offers 
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scale and standardization, and lower cost, but may introduce bottlenecks and logistical delays, when 

transitioning at a large scale to RMI. 

If the pilot testing proves successful, it can be a large opportunity for the organization. If testing at 

EDB proves to be logistical manageable and cost efficient, it has the potential of being incrementally 

implemented across departments in Region Hovedstaden, thereby contributing to reduced CO₂ 

emissions, lower waste volumes, security of supply, and reducing the dependency on disposable 

products. Finally, this may support Region Hovedstaden in achieving its sustainability target of 

reducing their carbon emissions by 2030. From a broader perspective, the project can help 

demonstrate how circular practices can be integrated into the Danish healthcare sector and contribute 

to the ongoing transition already taking place across the other Danish regions. 

Behavioral barriers 

The results showed that there generally is understanding and broad support for pushing the green 

agenda at EDB, this should, however, not require any extra work for the individual. At the same time, 

several staff members emphasized that they are willing to change clinical practices as long as the 

quality of instruments and patient safety do not deteriorate. This indicates that behavioral resistance 

is not rooted in opposition to sustainability initiatives, but rather in concerns about maintaining 

clinical standards and avoiding additional workload. Moreover, ideas such as having a box with water 

available to soak the instruments immediately after use were proposed by staff as a practical solution 

to ease pre-cleaning requirements. This suggestion demonstrates a clear willingness to adopt new 

routines when feasible and when such changes do not compromise workflow efficiency or instrument 

quality. It also reflects engagement from clinical staff, showing that they are open to modifying 

practices when the adjustments are manageable and supported by the organization. 

Cost of reuseable kits 

An unresolved issue concerns regard how long-term costs should be covered whether by Region 

Hovedstaden or by CSS. Currently, the price of reprocessing and sterilization at CSS remains 

unknown, and CSS has not been able to provide an estimate, despite being asked at multiple 

occasions. This raises questions about why stakeholders hesitate to give a clear answer. One 

explanation could be that they genuinely do not know the specific cost of processing reusable suture 

kits. However, it is surprising given that CSS already reprocesses and sterilizes instruments for other 

departments in Region Hovedstaden, for which prices and cost exist. Moreover, it is already known 

that the main expense at CSS is salary expenses, which cover around 80% of the operations. It is 
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therefore reasonable to question why a price for sterilizing of suture kits cannot be provided, or 

whether this hesitation reflects organizational uncertainty, or reluctance to commit to a cost before 

the scaling the pilot is fully set up. Another unresolved aspect concerns how many suture kits are to 

be purchased for testing, since the price for acquisition is dependent on quantities, the larger the 

quantity, the cheaper the price. Furthermore, are the aspects of whether one of the four suture kits 

meet quality demand from clinicals at EDB, or if a new kit must be designed for the pilot.  

Conclusion 

This thesis answers the following research question:  

How can Region Hovedstaden phase out the use of disposable suture kits to reuseable alternatives 

to meet its 2030 sustainability goal and to support sustainable healthcare? 

This thesis examined how Region Hovedstaden can transition from disposable to reusable suture kits 

in order to meet its 2030 sustainability target and strengthen sustainable healthcare practices. The 

analysis shows that the transition is possible, but its success depends on addressing several 

organizational, behavioral, and logistical challenges through the findings of the analysis and 

discussion. 

The pilot demonstrates that adopting reusable suture kits is not merely a technical substitution but a 

broader organizational change. Many uncertainties such as workflow implications, and reprocessing 

capacity at CSS can only be resolved through real-world implementation and continuous adjustment. 

A pivotal factor is the involvement of clinical staff. Their acceptance of the new system balances on 

two conditions: that the instruments meet clinical quality standards, and that a new system does not 

add additional time-consuming tasks. The requirement for pre-cleaning reusable instruments is 

especially challenging in a department already working under considerable pressure. As such, 

behavioral change in clinical settings is only achievable when staff are given sufficient time, training, 

and organizational support. Without this, sustainability initiatives risk being rejected in practice. It 

requires close coordination between the Section for Green Procurement, EDB, CSS and other actors 

of management in Region Hovedstaden, ensuring that emerging challenges are handled collectively. 

The limited capacity at CSS adds another barrier to the transition and constraints in staffing, 

equipment, and physical space raise doubts about whether CSS can manage the increased 

reprocessing workload that reusable suture kits would require. Moreover, the unresolved pricing of 

reprocessing introduces uncertainty, as unclear costs of suture kits may influence feasibility and 
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viability. Until these structural and financial uncertainties are addressed, scaling the transition to other 

departments in the organization will not be feasible. Despite these barriers, the pilot also reveals 

strong support for the green transition among staff, as well as a willingness to adapt to routines when 

changes are feasible and well-supported. If the pilot demonstrates that reusable kits can function 

efficiently, and cost-effectively, the transition represents a significant opportunity for Region 

Hovedstaden. A successful implementation could reduce CO₂ emissions, lower waste volumes, 

strengthen supply security, and decrease reliance on disposable products. More broadly, the project 

illustrates how circular practices can be integrated into clinical workflows and scaled across the 

Danish healthcare system. In doing so, it contributes not only to the region’s 2030 climate goals but 

also to the development of a more resilient and environmentally responsible healthcare sector in the 

years to come. 
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