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Intensive Care Units (ICUs) contribute significantly to 
healthcare's environmental footprint, with 
medications playing a major role. This study 
performed a comprehensive Material Flow Analysis 
(MFA) of medications in a large academic ICU to 
quantify material flows and identify opportunities 
for sustainability. 



Performing an MFA



Medication and packaging typology



The data analysis comprised the 
following steps:

1. Determination of API weight for each medication.

1. Calculation of excipient weight for each medication.

2. Determination of weights for primary and secondary packaging, package inserts, and
accessories.

3. Calculation of mean weights for each component across weighed products. These mean weights
were used to extrapolate to non-weighed products.

4. Calculation of total waste weight based on net empty packaging components.

5. Calculation of the weight and number of medications per patient per day (including CRRT).





The ICU of the Erasmus MC

• 50-bed ICU

• All types of ICU care, including ECMO and CRRT

• 2569 admissions, mean length of stay 4.5 days

• 289 patients underwent CRRT (mean duration 8.1 days)

• 1800 different medications delivered, totalling 1.098.736 
deliveries

94%



Results



Material Flow of the ICU; Role of CRRT



Low API content in medication



Daily medication per patient 



Conclusions



Potential sustainable interventions

1. Medication-related strategies:

• Prioritize oral formulations (tablets and capsules) over 
intravenous formulations whenever clinically appropriate 
(Rethink).

• Develop and promote the use of more concentrated fluid 
formulations to reduce transport, storage, and packaging 
waste (Refuse, Rethink, Reduce).

• Explore and implement alternatives to traditional CRRT 
that minimize fluid and material use (Rethink, Reduce).

2. Packaging-related strategies:

• Optimize packaging designs to minimize material use and 
waste (Reduce).

• Reduce or eliminate the use of package inserts in ICU 
settings, leveraging electronic resources (Reduce, 
Refuse).

• Expand recycling programs to include additional 
materials such as paper, glass vials, infusion bags, and 
other suitable packaging components, applying circular 
economy principles to ICU waste management (Recycle). 



Looking ahead



MfA of Interventional Cardiology
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Thank you for your 
attention, are there 
questions?
jasperperklasen@erasmusmc.nl





Medication (waste) per patient per day ICU 
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