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Healthcare 

sector 7% of 

national 
ecological

footprint

ICU: 8 waste 

bags per 
person per 

day

Even more 

visible during 
Covid



Sewage

Incineration

Material Flow Analysis of ICU

Input – Output

Hotspots

Baseline for measuring improvement





Circular Economy “R” Strategies 





The Green Intensive Care Unit 



Hotspots, 3 cases 

108 Gloves

24 Syringes

Intubation



Multiple perspectives to get an understanding

• Environmental impact (CO2, waste in kg, …)

• Health safety and protocols

• Healthcare staff and patients behavior

• Direct and indirect costs

• Logistics within and outside hospital

• Procurement and supply chain

• Upcoming sustainable technologies

• etc.







15 million 

gloves per year 

40.000 per day

1.5 million 

gloves per year 

4.000 per day







Logistics journey

From entering 
hospital to disposal

Mapping of where 

problem occurs





Unused gloves

10% comes out

unwanted



















Gloves 

production has a 

large 
environmental 

impact

10 percent 

reduction 
already serious 

impact



Syringes





Part Material Weight (g) Percentage %

Plunger rod Polypropylene (PP) 11.0 g 33%

Barrel Polypropylene (PP) 17.2 g 51%

Stopper Bromobutyl rubber formulation (6720GC)3 3.2 g 10%

Packaging: 

plastic liner

20% Polyamide 6 (PA 6)

80% Low density polyethylene (LDPE)

1 g 3%

Packaging 

paper

Paper with medical grade, printing ink 1 g 3%

Syringe total - 33.4 g 100%

Life Cycle Assessment







Product 

Journey



Lots of consumables involved in use of syringe



Alternative batches of pre-filled syringes





1. No double 

sterilization

4. Change from on 

demand to stock





It is not just the syringe that has to be improved 

but

the whole ‘use system’ of the syringe

Form product to system thinking



Some reflections…..

• Multiple perspectives

• Mapping the current situation and make visible

• Co-create and engage

• Beyond the product…. Think in systems

• Still much to learn

• More disciplines needed next to Erasmus MC and Delft 

Designers



• EUR students behavior and modelling

• Engage with other hospitals

• Collaboration with industry

• Creating open access platform

• Funding 

• J.c.diehl@tudelft.nl


