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Introduction

Polyolefins such as polyethylene (PE) and polypropylene (PP) dominate packaging but are largely excluded from
direct food-contact recycling due to the absence of a polyolefin-specific, EFSA-accepted challenge test (Cecon et
al, 2021; Palkopoulou et al,, 2016). Addressing this gap is pivotal for meeting EU PPWR recycled-content targets
(e.g., 210% PCR in contact-sensitive non-PET plastics by 2030) and for achieving meaningful COz savings through
mechanical/advanced recycling (European Union, 2025).

This work combines two consecutive research phases. The first phase established a validated contamination/
decontamination workflow tailored to polyolefins and evaluated washing media, diffusion behavior, and
migration modelling. The second phase expanded contaminant selection using CosPaTox guidelines, optimized
contamination procedures, broadened washing strategies, and assessed polymer integrity after treatment to
ensure media removal during post-wash and confirm no changes to the plastics. Together, these steps provide
a robust basis for an EFSA-ready challenge test for polyolefins. This abstract presents findings from the first
phase and outlines the scope of the second phase, which is in progress and whose results are not yet included.

Materials and methods

In the first phase, sixty candidate substances were screened and reduced to eighteen representative compounds
covering a wide range of polarity, volatility, and molecular weight (De Somer et al, 2024). Virgin PE and PP flakes
were artificially contaminated using surrogate cocktails at 40 °C for seven days to ensure matrix diffusion (EFSA
Panel on Food Contact Materials et al, 2024). Rinsing strategies were compared, and five washing media (three
polar and two organic media) were tested under controlled conditions. Analytical quantification employed
ultrasonic extractions followed by GC-MS (fifteen compounds) and HPLC (two compounds measurable).

The second phase began with contaminant selection based on the CosPaTox guideline, which lists 855 substances
relevant to packaging and toxicology (CosPaTox, 2024). COSMO-RS modeling and cluster analysis identified
eighteen representative compounds and an addition of seven validation compounds. A contamination procedure
was developed to achieve homogeneous uptake. Twelve washing media were tested. Analytical validation
employed sequential ultrasonic extractions followed by GC-MS (twenty-four compounds measurable) and HPLC
(eleven compounds measurable). Thermal integrity was assessed using TGA and DSC.

Results and discussion

The first phase demonstrated that the contamination procedure could not be the same for polyolefins as the
procedure used for PET in the EFSA challenge test, optimisation of this procedure is necessary. Next to this it was
seen that a Buchner vacuum filtration was less efficient than a 1-minute wash as a rinsing method. Also, organic
media achieved superior removal efficiencies across all contaminant classes, whereas water-based systems
showed polarity-dependent performance.



Figures 1and 2 below illustrate the comparative decontamination efficiency of different washing media tested
in the first phase for respectively polyethylene and polypropylene, highlighting the superior performance of
organic media. For higher log P-values lower removal percentages are reached for the polar media, while this is
not the case for the organic media.

Figure 1 Decontamination efficiency for polyethylene across washing media in function of log P-values of the contaminants
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Figure 2: Decontamination efficiency for polypropylene across washing media in function of log P-values of the contaminants
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The second phase of this research, which focuses on CosPaTox-based contaminant selection, optimisation of the
contamination procedure and optimizing washing protocols, is currently in progress and its results are not yet
included in this abstract.

Conclusions

Combining both research phases provides a comprehensive framework for an EFSA-aligned challenge test for
polyolefins. The integrated protocol includes advanced contaminant selection, an optimised contamination
procedure, a standardized rinsing, high-efficiency washing strategies, and robust analytical and thermal
assessments. This approach supports regulatory compliance under PPWR and enables safe food-contact
recycling of polyolefins.
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